WORLD JOURNAL OF PHARMACEUTICAL RESEARCH

SJIF Impact Factor 8.453
Volume 13, Issue 23, 1013-1031. Research Article ISSN 2277-7105

HYPOGLYCEMIC ACTIVITY OF LYOPHILIZED TULSI LEAF
POWDER AND ITS PROTECTIVE ROLE ASSOCIATION WITH THE
ANTIOXIDANT AND ANTIDYSLIPIDEMIC PROPERTIES IN
ALLOXAN-INDUCED DIABETIC RATS

Umadevi C. Jadaramkunti*

Department of Zoology, Government First Grade College, Hubballi-580032, Karnataka.

ABSTRACT
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07 October 2024, This study was aimed to assess the antidiabetic and
Revised on 28 Oct. 2024, antihyperlipidaemic potentials of lyophilized tulsi leaf powder (LTLP)
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DOI: 10.20950/wjpr202423-34760 and in correlation, with standard drug glibenclamide (2.5 mg/kg
BW/day) on alloxan monohydrate induced diabetic male albino rats.
Diabetes was induced in Wistar rats by the administration of alloxan
[=] 'ﬁg monohydrate at 100 mg/kg of body weight. After 48 hrs, rats with
¥: fasting blood glucose levels of 200 mg/dL and above were taken into
= consideration diabetic and used for the study. Wistar albino rats were
*Corresponding Author divided into five groups of 10 animal each viz. Group | rats non-

Umadevi C. Jadaramkunti diabetic (normal control), Group Il consisted of diabetic control rats

Department of Zoology, ] ] . ]
that received no treatment, Group Il rats diabetic conventional treated

Government First Grade
College, Hubballi-580032, (with Glibenclamide) and Groups of IV and V rats diabetic dealt with
Karnataka. (supplementation with graded doses of LTLP, 50 and 100mg/ kg, BW/
day, respectively). Blood samples were collected at 28 post-treatment
and blood glucose, relative body weight, serum biochemical parameters insulin, glucose,
urea, creatinine and glycosylated haemoglobin (HbALlc), protein, albumin, globulin, SGPT,
SGOT, ALP AST and ALT, lipid profile (TC, TG, LDL-C, VLDL-C, HDL-C, and
phospholipids). In addition, to evaluate the protective potentials of LTLP, the pancreas and
liver and tissues were collected, and tissues homogenate were prepared to analyse for the
assessment of activities of oxidative stress parameters (total protein, MDA, GSH, GST, SOD
and catalase activities) in diabetic induced rats were performed. The results established that
graded doses of LTLP supplementation in alloxan induced diabetic rats significantly (P <

0.05) altered blood glucose levels, HbAlc and other biochemical parameters level were
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observed in diabetic rats compared to diabetic control rats. Treatment with LTLP produced
significant (P < 0.05) recovery in the levels of lipid profiles towards the control levels when
compared with diabetic control and glibenclamide drug. These findings showed clearly
indicates that carbohydrate nature of LTLP has an important antidiabetic, antidyslipidemic,

and antioxidant potential.

KEYWORDS: LTLP, Antidiabetic, Antioxidant Antihyperlipidaemic, Alloxan,

Glibenclamide, Serum biochemical indices.

INTRODUCTION

Diabetes Mellitus is a metabolic ailment characterized by changes in glucose, lipid, with
variation of protein, carbohydrates, and fats metabolism, resulting in hyperglycemia and
inadequate insulin production, action, or both.!! It is likewise an indication of co-morbidities
together with obesity, hypertension and hyperlipidemia that are metabolic complications of
both scientific and experimental diabetes. This have become extra obvious following World
Health Organization recommendations regarding the need to expand and evaluate better
pharmacological agents for improving insulin secretion and insulin sensitivity, preventing
beta (B) cells destruction, promoting B-cells regeneration or repair interrupting pathways
main to diverse complications of diabetes.!”) Hence, irrespective of the presence of those
hypoglycemic pharmacological drugs, supplementation of herbal primarily based drugs to
treat diabetes is now a promising and novel remedy method due to its safe and non-toxic
nature.’®! Many medicinal plants have been reported to be beneficial in diabetes worldwide
and their products are suggested and believed to contain chemical substances such as
flavonoids, carotenoids, terpenoids, glycosides, alkaloids with potential curative effects and
considered an excellent source for alternative medicine to treat diabetes by distinctive feature
of their active phytochemical constituent.” Though, the study of plant for hypoglycemic,
antioxidant and hypolipidemic activities may give new pharmacological approaches in the
treatment of diabetes mellitus.”® The benefits of an herbal medicinal product may be because
of a single phytocompound or, more ideally, a synergistic effect of multiple
phytochemicals. Although synthetic oral hypoglycemic agents/insulin are a popular diabetes
therapy and are efficient in controlling hyperglycemia, they have significant side effects and

do not significantly modify the course of diabetic complications.

Ocimum sanctum L. (Tulsi, a Lamiaceae family) is one of the most versatile medicinal plants

having a huge spectrum of biological interest and several critiques summarized the various
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therapeutics function of tulsi, and extensive progress achieved on pharmacological potential
and medicinal application of tulsi within the ultimate five decade.’®® Based on traditional
healers make use of tulsi leaves to treat diabetes, the leaf extract of tulsi is proven to have
anti-hyperglycemic outcomes by increasing the insulin secretion from isolated islets, perfused
pancreas and clonal pancreatic p—cells.!”) According to scientific reports indicated tulsi leaves
has hypoglycaemic influence to regulate the crucial biochemical parameters and had
beneficial outcomes on blood glucose levels and significantly lower HbAlc levels in diabetes
patients,!®! and substantial elevation in body weight gain and antidiabetic activity due to the
enhancement of glucose metabolism™ ™! in experimentally induced diabetic rats. Oral
effective dose of tulsi leaf extract in alloxan-induced diabetic rats normalized the altered
levels of blood glucose and serum insulin™! recommended that it performs a significant role

in management of diabetes mellitus.

Preceding experimental studies verified that the chemical nature of LTLP, using Fehling’s
test, was found to be carbohydrate in nature and acute toxicity study shown no adverse
reactions or behavioral changes after every graded dose of LTLP administration endorsed that
the oral LDsy of dosages of preparations was greater than 1000mg/kg. This study revealed
that LTLP as a good natural antioxidant source by way of defensive the liver from CCl,-
induced hepatic injury™ and appears to be possible unique mechanisms like free radical
scavenging as well as immune modulation to bring about the wound healing consequences in
rats.l*® Recent study clearly specified that LTLP supplementation in alloxan-induced diabetic
rats made over the interest of antioxidant enzymes may be the result of the capability to
prevent the inactivation of the antioxidants thereby suggesting that hypoglycaemic result of
LTLP may be related and mediated via modulation of cell antioxidant defence device.!*®!
Therapeutic capacity of all or some of those bioactive compounds may be responsible for
hypoglycemic, antidyslipidemic and acknowledged to own remarkable lipid lowering and
antioxidant activities.™ Based on the present obtainable data on the substitute herbal
treatment for diabetes, the present experimental studies have, therefore, been supposed to
determine antidiabetic, antioxidant and antidyslipidemic roles of LTLP in alloxan advanced

hyperglycaemia.

www.wipr.net | Vol 13, Issue 23,2024. | 1SO 9001: 2015 Certified Journal | 1015



Jadaramkunti. World Journal of Pharmaceutical Research

MATERIALS AND METHODS

Preparation of lyophilized tulsi leaf powder (LTLP)

Tulsi leaves were collected from local and was authenticated by department of Botany,
Government First Grade College, Hubballi. The voucher specimen no (GFGC/2011/47) was
deposited at the herbarium of the Botanical department. An aqueous extract was prepared
from tulsi leaves and then lyophilized following extraction procedure published earlier.[*”
Briefly, tulsi leaves were ground in the presence of distilled water and then filtered. The
filtrate was then centrifuged at 5000 rpm for 10 min at 4°C and supernatant was collected.
The filtrate was washed with chloroform in (1:1; v/v) proportion, centrifuged at 3000 rpm for
20 min, to remove fat-soluble ingredients. The aqueous phase (upper phase) was collected,
lyophilized, and kept at -20°C until use. Working concentrations of LTLP (50 and 100mg/

ml) were freshly prepared before use.

Animals

Wistar albino rats weighing 200-220g were obtained from the rat colony maintained in the
department and were acclimatized for 10 days under standard housing conditions (26°+2°C;
45-55% RH with 12:12 h light/dark cycle). The animals were maintained on a standard diet
and water was given ad libitum and habituated to laboratory conditions for 48 h prior to the
experimental protocol to minimize any non-specific stress. The animals were maintained
under standard conditions in the animal house approved by Committee for the Control and
Supervision on Experiments on Animals (CCSEA) and necessary approval from the
Institutional Animal Ethics Committee (Ref:IAEC/Ethics/558/2017) was obtained before

undertaking animal experimentation.

Experimental protocol

Induction of diabetes in experimental animal

Diabetes was induced in albino rats by a single intraperitoneal (I.P.) injection of freshly
prepared solution of alloxan monohydrate (120 mg/kg) in normal saline. Before alloxan
administration, the rats were subjected to sixteen hours of fasting. Forty-eight hours after
induction, fasting blood glucose level was assessed using one touch Accuchek active
Glucometer (Roche, USA) and rats with fasting blood glucose higher than 200 mg/dL were

selected for the antidiabetic study.
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Experimental design

In this study, a total of 50 rats were randomly allotted to five groups of 10 animals each.
Group | animals were not diabetic and received vehicle + normal saline and served as control,
Group Il animals were diabetic rats and did not receive any treatment, Group Il comprised
diabetic rats that received glibenclamide at 2.5 mg/kg and Groups IV and V received the
graded doses of LTLP (50 and 100mg/ kg, BW/ day), respectively. All treatments were done
daily via the oral route and lasted for 28 days. Blood glucose level and weight of rats were
measured on day 28 post-treatment. Blood samples were collected and centrifuged at 3000
rpm for 15 min to obtain the serum and plasma, respectively. Serum was harvested into
sample bottles and stored at -20°C until the time of study for lipid profile, and oxidative
stress parameters. The rats were anesthetized using IP ketamine (75 mg/kg) and xylazine (10
ma/kg), their liver and pancreas were excised. Tissues were homogenized in 10 volume of
100 mM KH,PO, buffer containing 1 mM EDTA (pH 7.4) and centrifuged at 12,000 g for

30 min at 4°C. The supernatant was collected and used for enzymatic studies.

Measurement of fasting blood glucose and body weight
On day 28 post-treatment, fasting blood glucose was determined using one touch Accuchek
active Glucometer (Roche, USA) and body weight of animals was also determined using a

weighing balance.

Serum biochemical analyses

Serum glucose was measured by the o-toluidine method.™*"! The levels of serum insulin were
determined using an ELISA kit specific for rat insulin (Invitrogen Insulin Rat ELISA Kit)
according to the manufacturer’s instructions. The level of insulin in serum was expressed in
uIU/mL.™® Urea estimation was carried out by the method of Varley;**! serum creatinine was
estimated by the method of Owen et al.’” The glycated haemoglobin was estimated

according to the method of Nayak and Pattabiraman.?!

Serum protein® and serum albumins were determined by quantitative colorimetrically
method by using bromocresol green. The total protein minus the albumin gives the globulin,
serum glutamate pyruvate transaminase (SGPT), serum glutamate oxaloacetate transaminase
(SGOT) aspartate aminotransferase (AST) and alanine aminotransferase (ALT) activities
were measured spectrophotometrically by utilizing the method of Reitman and Frankel.!*!

Serum alkaline phosphatase (ALP) activity by the method of Kind and King.**
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Estimation of lipid profiles
Aliquots of each blood sample were placed in plain vials and centrifuged to get serum using
the commercial kit (Excel Diagnostics Pvt. Ltd.). The sera were then used to assess lipid

profiles including total cholesterol,® total triglycerides,!®®

low density lipoprotein
cholesterol (LDL-C), very low-density lipoprotein cholesterol (VLDL-C),”” high density
lipoprotein cholesterol (HDL-C)!?® and phospholipids®® were analysed according to the

manufacturer's recommended standard working procedures.

Assessment of tissue oxidative stress markers

The following were determined in the post-mitochondria fractions of the liver and pancreas
of the rats: total protein (TP),’?? lipid peroxidation (MDA),2% reduced glutathione (GSH),!
glutathione-s-transferase (GST),*? superoxide dismutase activity (SOD),*® and catalase

activity).¥

Statistical analysis

Data were analyzed using one way analysis of variance (ANOVA) using the Graph Pad Prism
software method, followed by either Dunnet test or Turkey’s multiple comparison tests by
comparing all treated groups against controls. Values represented are mean £ SEM (n=10). P

< 0.05 is considered to indicate a significant difference between experimental and controls.

RESULTS

Effect of LTLP on body weight and fasting blood glucose

Alloxan monohydrate induces hyperglycaemia in rats. The LTLP caused a significant (P <
0.05) decrease in the fasting blood glucose of treated rats (Fig.1) when compared with the
diabetic control and the glibenclamide-treated group. This decrease was comparable with that
of the normal control. Also, graded doses of LTLP-treated groups showed statistically
significant (P < 0.05) increases in weight gain at the end of 28 days when compared with
diabetic control (Fig.2A and B).

Effect of LTLP on blood glucose level and other parameters

There was a significant (P < 0.05) decreased in serum insulin level (Fig.3A) and elevation (P
< 0.05) in the levels of blood glucose (Fig.3B), urea (Fig.3C), creatinine (Fig.3D) and HbAlc
(Fig.3E) were observed in alloxan induced diabetic rats when compared to control rats.
Administration of LTLP (100mg/kg) and glibenclamide to diabetic rats for 28 days tended to

bring these parameters significantly (P < 0.05) towards the normal.

www.wipr.net | Vol 13, Issue 23,2024. |  1SO 9001: 2015 Certified Journal | 1018



Jadaramkunti. World Journal of Pharmaceutical Research

Effect of LTLP on biochemical parameters

Significant (P < 0.05) reductions in serum protein (Fig.4A), albumin (Fig.3B) and globulin
(Fig.4C) were observed in alloxan induced diabetic rats when compared to control rats. On
administration of LTLP to the diabetic rats, these parameters levels were found to be restored
in normal. Also, the SGPT (Fig.4D), SGOT (Fig.4E) and ALP (Fig.4F), ALT (Fig.4G) and
AST (Fig.4H) levels were elevated significantly (P < 0.05) in alloxan induced diabetic rats
compared to control rats. Both the doses of LTLP and glibenclamide treatment significantly

reduced above parameters compared to diabetic control rats.

Effect of LTLP on lipid profiles

Alloxan induced diabetic animal displayed a significant elevation (P < 0.05) in the serum
levels of lipid profiles such as total cholesterol (Fig.5A), total triglycerides (Fig.5B), LDL-C
(Fig.5D), VLDL-C (Fig.5E) phospholipid (Fig.5E) except HDL-C (Fig.5C) when compared
with normal rats. However, treatment of diabetic groups with glibenclamide and LTLP
(50mg/kg and 100 mg/kg) respectively, significantly (P < 0.05) reversed in these parameter

levels towards normal.

Tissue oxidative stress markers

Study revealed that LTLP effectively reversed (p < 0.05) increased the levels of total protein
and malondialdehyde caused by alloxan in the liver and pancreas of the rats (Fig .6A and B).
However, treatment with graded doses of LTLP (50 mg/kg and 100 mg/kg) led to a
significant recovering (p < 0.05) reduced glutathione concentration in the liver and pancreas
of hyperglycaemic rats (Fig. C and D). Further, a significant (P < 0.05) reduction in the
activities of SOD (Fig.6E) and GST (Fig.6F) were observed in the alloxan diabetic rats;
meanwhile, LTLP reverses the effect by increasing the activity in a manner comparable to
glibenclamide, though treatment with LTLP and glibenclamide does not normalize GST

activity in alloxan diabetic rats (Fig.6F).
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Figure 1: Effect of LTLP on fasting blood glucose of alloxan-induced diabetic rats.
Values are the mean + SEM, N=10 for each group. * P < 0.05 compared with the

experimental and control rats.
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Figure 2: Effect of LTLP on body weight (A) and mean weight (B) gain (1)/ loss (|) of
alloxan-induced diabetic rats. Values are the mean £ SEM, N=10 for each group. * P <

0.05 compared with the experimental and control rats.
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Figure 3: Effect of LTLP on serum insulin (A), glucose (B), urea (C), creatinine (D) and
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HbAlc (E) levels of alloxan-induced diabetic rats. Values are the mean + SEM, N=10

for each group. * P < 0.05 compared with the experimental and control rats.
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Figure 4: Effect of LTLP on serum protein (A), aloumin (B), globulin (C), SGPT (D),
SGOT (E), ALP (F), ALT (G) and AST (H) levels of alloxan-induced diabetic rats.
Values are the mean = SEM, N=10 for each group. * P < 0.05 compared with the

experimental and control rats.

www.wipr.net | Vol 13, Issue 23,2024. |  1SO 9001: 2015 Certified Journal | 1021



Jadaramkunti. World Journal of Pharmaceutical Research

Em NC @Em DC EHE Glibenclamide ES8 LTLP 50 mg B LTLP 100 mg

20, -
o P
© = -
g z.m *
E €
2 o * : 154 *
s h-]
- *
- * ° *
K ey o -
° >0
= o
o ']
Zw = sy
—_ be
A . B .
180
.
s *
—
3 = 1061
= =]
- E *
TRy +
E3 Q *
. —
o o 5
x —
C . D
ELD ™
. -
1 =
- 3
s o
= *
= Ew
E * » 3
a °
32‘: im
> &
" e
E. F.

Figure 5: Effect of LTLP on serum lipid profile of total cholesterol (A), total
triglycerides (B), high density lipoprotein cholesterol (HDL, C), low density lipoprotein
cholesterol (LDL-C, D), very low-density lipoprotein cholesterol (VLDL- C, E) and
phospholipids (F) of alloxan-induced diabetic rats. Values are the mean £ SEM, N=10

for each group. * P <0.05 compared with the experimental and control rats.
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Figure 6: Effect of LTLP on tissue antioxidant marker of total protein (A),
malondialdehyde (MDA, B) and reduced glutathione (GSH, C) and antioxidant enzyme
activities of catalase (D), SOD (E)and GST(F) of alloxan-induced diabetic rats. Values
are the mean £ SEM, N=10 for each group. * P < 0.05 compared with the experimental

and control rats.

DISCUSSION
Studies confirmed that Ocimum species are without any toxic consequences and feature the

potential to normalize blood glucose levels and lipid profile inhibit lipase activity, ameliorate
chemical-induced hepatotoxicity, and are suggested to be beneficial in handling diabetic
complications.®**®! However, further mechanism of action and improvement of standardized
formulations are certainly required to expand these species as drugs for managing metabolic
disorders and related comorbidities.”® This study evaluated the antihyperglycemic,
antidyslipidemic, and antioxidant potentials of LTLP in the alloxan diabetic model. Alloxan
is one of the common diabetogenic agents often used to assess the antidiabetic potential and
has been elucidated that insulin deficiency which caused a drastic elevation in glucose levels

because of excessive production of endogenous changes in body weight.®”! In the present
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study, induction of diabetes by alloxan produced increase in blood glucose level, decrease in
body weight and polyuria. The reduction in blood glucose and body weight gain impact
observed in diabetic rats dealt with LTLP can be attributed to the enhancement of glucose
metabolism and an indication of its hypoglycaemic properties.'*! In assessment, non-toxic
nature as evident, oral administration of graded doses of LTLP confirmed significant increase
in body weight gain from day 28 suggesting that LTLP substantially improved their general
health status and metabolic mechanisms through effective glycaemic control or a reversal of

gluconeogenesis.** !

Administration of LTLP significantly decreased blood glucose level in diabetic rats which
represents reversal of insulin resistance or increasing insulin secretion possibly by
regeneration of damaged pancreatic B-cells in alloxan-induced diabetic rats.[*®!
However, LTLP administration decreased the levels blood glucose to normal range probably
by improving insulin sensitivity in agreement with above reference studies shown that
increase in blood glucose level and the same has been brought back to control level in
diabetic induced rats suggesting that LTLP has antidiabetic potential. Nevertheless, the actual
mechanism of action that brings up on the action of hypoglycaemia is not understood but
these actions are supposed to be exhibited due to cumulative impact of various
phytoconstituents present in the tulsi leaves extracts as reported in review of literature.’®® In
diabetes, elevated levels of serum urea and creatinine are observed which may be due to renal
damage caused by abnormal glucose regulation or elevated glucose and glycosylated protein
tissue levels.*® The significant increase in serum urea and creatinine levels were observed in
diabetic rats compared to normal control rats which indicate impaired renal function in
diabetic rats. The treatment with LTLP lowered the above parameters significantly compared
to diabetic control rats and it showed protective effect of LTLP on the kidneys. HbAlc is
taken into consideration as a diagnostic marker and helps to know about degree of protein
glycation, long term blood sugar level and correlation of diabetes associated
complications.® In present study, alloxan induced diabetic rats confirmed a significant
increase in HbAlc level compared with normal rats meanwhile, LTLP dealt with rats showed
a noteworthy decrease in the content of glycosylated haemoglobin that could be due to an

improvement in glycemic status.

In diabetic situation, incidence of reduction in protein and albumin may be due to proteinuria,

albuminuria or increased protein catabolism, which are clinical markers in diabetic
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nephropathy.“” The protein and albumin level were decreased after the induction of diabetes
and treatment of LTLP improved both levels considerably in diabetic rats towards normal
level. This action possibly is through increase in the insulin mediated amino acid uptake,
enhancement of protein synthesis and/ or inhibition of protein degradation.*] Also, increased
serum enzymes levels were reported in diabetes, and it may be due to liver dysfunction.[*?! In
this study, increased level of SGPT, SGOT and ALP, ALT and AST levels were observed in
alloxan-induced diabetic rats which may have occurred by leakage of enzymes from the liver
cytosol into the blood stream; it represents the toxicity of alloxan on liver. Diabetic rats
treated with LTLP considerably decreased both enzyme levels which represents its defensive

action of in diabetic condition.

Hyperglycaemia is followed with dyslipidemia which is characterized through increased
levels of TGs, TCs, LDL and decreased level of HDL is an important biochemical
abnormality of diabetes mellitus.l*®] The abnormal excessive concentrations of serum lipids in
diabetic animals are especially because of an increased mobilization of free fatty acids from
peripheral fat depots.[*! In the present study, notably elevated levels of serum TC, TG, V-
LDL and LDL as well as marked reduction in serum HDL level following induction of
diabetes with alloxan confirming that the dyslipidaemia associated with diabetes mellitus.
The altered serum lipid profile was, however, reversed significantly following treatment with
the LTLP further corroborate the ability to attenuate deranged lipid metabolism normally
associated with diabetes mellitus. The above action could be useful in preventing diabetic
complications such as coronary heart diseases and atherosclerosis in diabetic situation. This
agrees with the studies performed on alloxan or streptozotocin-induced diabetes rats

following treatment with aqueous or other extracts of tulsi leaves.[*% 454

Administration of LTLP to alloxan diabetic rats moderated tissue oxidative stress markers in
the designated tissues. Oxidative stress in the designated tissues, as seen in alloxan diabetes
rats, occurs while the endogenous antioxidant system (superoxide dismutase, catalase, and
glutathione) which effectively break down hydrogen peroxide and hydroperoxides to
harmless molecules are compromised because of overproduction of reactive species.*”? It has
been stated in numerous studies that alloxan caused an increase in markers of oxidative stress
in the liver, kidney, and pancreas of rats.*®*?) Also, diabetes has been reported to have a
detrimental effect on the activities of endogenous antioxidant enzymes, and concentrations of

antioxidant substances;®” those effects are often attributed to uprising reactive oxygen
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species that in addition cause organ impairment. In fact, one of the mechanisms via which
alloxan pathophysiology occurs in the pancreatic B-cell is selective inhibition of thiol groups

which serve as a glucose sensor for triggering glucose-induced insulin secretion.!

Diabetes represents a state of excessive oxidative stress because of hyperglycaemia induced
ROS generation, which in turn causes injury to the cells resulting secondary complications in
diabetes mellitus." Free radicals or nonradical species react with lipids producing
peroxidation, leading to the release of products such as MDA, H,0, and OH.¥ In this study,
there could be oxidative damage in the tissues of diabetic rats evidenced by the significant
decrease in activities of the antioxidant enzyme systems (SOD and GST) in the diabetic
control rats. Reduction in SOD activity could result from inactivation by H,O, or via
glycation of the enzyme, which has been reported to occur in diabetes®® because of depletion
owing to excessive use of these enzymes to mop up the hyperglycaemia-induced free radical
generation. Also, these enzymes are targets of glycation that may result in inhibition of their
enzymatic activity.® The reduced activity of GST observed in diabetic state may be because
of the inactivation caused by ROS.P® Studies revealed that Ocimum sanctum species capable
of neutralizing free radicals effectively decrease Ca** levels attributed to its antioxidant
consequences and decrease the severity of diabetic complications.®™ In this study, the
increased the level of reduced glutathione, activities of SOD, catalase and GST and reduced
the tissue concentration of malondialdehyde representing that LTLP may be a good source of
exogenous antioxidants for rat tissues. In addition, LTLP may help in the process required in
the reduction and/or scavenging of free radicals. In this study, the content of these levels and
activities of the antioxidant enzyme systems, however, reversed considerably in LTLP treated
rats when compared with the diabetic control further substantiate the ability to attenuate
disturbed lipid metabolism normally associated with diabetes mellitus. The result of this
study supports the other diverse set of studies on tulsi extracts aimed to assess the antioxidant

effect and/or to test boost the body’s natural defenses.[2 13 3¢]

CONCLUSION

In this study, the administration of LTLP to alloxan induced hyperglycemic rats demonstrated
prominent reduction in blood sugar level, normalization of serum biochemical profile
including lipid content, as compared to alloxan control rats. Such responses might be because
of the presence of various phytoconstituents as aqueous extracts of tulsi leaves (dried or

fresh) identified chemical compositions containing indicated ursolic acid flavonoids such as
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apigenin, polyphenols, anthocyanins and luteolin, eugenol, thymol, sesquiterpenes and
monoterpenes, glycosides, steroids, sterols. It is suggested that the presence of various
phytoconstituents may be the cause of these reactions. The therapeutic potential of all or
some of these bioactive compounds may be due to their hypoglycemic, antidyslipidemic, and
antioxidant activities as well as their well-known lipid-lowering and antioxidant properties.
The beneficial result of effective antioxidative and antidiabetic activity was comparable with
standard drug glibenclamide in our study indicating LTLP is a better drug as a natural
product to regress dyslipidemia and oxidative stress in diabetes. The LTLP exhibited worthy
antihyperglycemic, antidyslipidemic, and antioxidant efficacies when administered in alloxan
diabetic rats and these consequences may be attributed to either single or synergistic action of
the above phytoconstituents and could be an excellent source of antidiabetic agents as it
controls the hyperglycemic index and other associated biochemical indices. Before stabilizing
LTLP as a therapeutically effective hypoglycemic agent, further studies are needed to isolate
the active compound(s) from LTLP which are responsible for generating antihyperglycaemic

and antioxidant activities and their exact mechanism(s) of action.
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