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Herbal medicine sometimes referred to as Herbalism or Botonical
medicine it includes use of herbs for treating pathological condition in
the system. Herbal medicine have received considerable attention
during last two decades as they are endowed with variety of biological
activities and have wide range of therapeutic properties. Diabetes
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mellitus (DM) is the name given to a multiple group of disorders with
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different etiologies. It is characterized by derangement in protein,
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carbohydrate, and fat metabolism caused by the complete or relative
insufficiency of insulin secretion and/or insulin action. Diabetes is a

major health problem worldwide as approximately 5% of the world’s population suffers from
diabetes. Diabetes is a multifaceted disease involving impaired insulin secretion and insulin
resistant. The loss of glycemic control, associated with these defects results in long-term
complications which are both micro vascular (e.g.; retinopathy, nephropathy, neuropathy) and
macro vascular (e.g.; stroke, myocardial infraction and peripheral vascular disease). The
current treatment for both of diabetes delay, but do not prevent the micro vascular disease,
leading in the long run to complications, including heart disease, stroke, blindness, kidney
failure and limb amputation. Traditional plant medicines are used throughout the world for a
range of Diabetic presentations. Therefore, investigation on such agents from traditional
medicinal plants has become more important. India has a rich history of using various potent
herbs and herbal components for treating Diabetes. Many Indian plants have been
investigated for their beneficial use in different types of Diabetes. Foeniculum vulgare
belonging to family Umbelliferae is mainly used as a food condiment the chief chemical
constituent of fennel is volatile oils but it also contain ketone, fenchone, phellladrine.
Pharmacologically it is used as anti-inflammatory, anti-oxidant, and hepatoprotective.
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Tagetes erecta of the family compositae is commonly found in parts of India, Asia, Africa
and America. It is known as Marigold. The leaves are reported to be effective against piles,
Kidney troubles, muscular Pain, ulcers, wound and earache. The herbs are used for the
treatment of inflammatory conditions as a household remedy on experimental basis. The
chief chemical constitutionsof Tagetes erecta is volatile oils, triterpinoids. The present study
is mainly includes the extraction of Foeniculum vulgare and Tagetes erecta by using
hydroalcohol with different concentration, and the extracts are test for its anti-diabetic
activity individually and in combination for its synergistic anti diabetic activity. The test
results are compared with the standard drug Glibinclamide, the Streptozotocin is used as a
diabetic inducer in wister albino rats weighing 150-200 mg divided in six groups each group
containing five rats in each group. The hydroalcoholic extract of Foeniculum vulgare and
Tagetes erecta individually and in combination shown antidiabetic activity but it is not
significant effect when the test results are compared with standard drug i.e Glibinclamide.
KEYWORDS: Diabetes mellitus, Glibinclamide, Foeniculam vulgare, Tagetes erecta,
Strepotozotocin.
INTRODUCTION
Diabetes mellitus (DM) is the name given to a multiple group of disorders with different
etiologies. It is characterized by derangement in protein, carbohydrate, and fat metabolism
caused by the complete or relative insufficiency of insulin secretion and/or insulin action.[15]
Diabetes is a major health problem worldwide as approximately 5% of the world’s population
suffers from diabetes. Worldwide projections suggest that more than 300 million people will
have diabetes by the year 2025 and the global cost of treating diabetes and its complications
could reach US$1trillion annually.[41]
Diabetes is a multifaceted disease involving impaired insulin secretion and insulin resistant.
The loss of glycemic control, associated with these defects results in long term complications
which are both micro vascular (e.g.; retinopathy, nephropathy, neuropathy) and macro
vascular (e.g.; stroke, myocardial infraction and peripheral vascular disease).[28]
The current treatment for both of diabetes delay, but do not prevent the micro vascular
disease, leading in the long run to complications, including heart disease, stroke, blindness,
kidney failure and limb amputation. In type 1 diabetes the difficult of adjusting the precise
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amounts of administered insulin to changing physiological condition results in episodic of
hypo and hyperglycemic. Type 2 diabetes is treated in the first year following diagnosis diet,
exercise and drugs that stimulate insulin secretion form a cell reduce hepatic glucose output
and increase insulin sensitivity in target cells.[24]
The effective control of blood glucose is the key in preventing or reversing diabetic
complication and improving the quality of life for both type I and II diabetic patients.
Although different types of oral hypoglycemic agents are available along with insulin for the
treatment of diabetes mellitus, none is offering complete glycemic control.[28]
Phytochemicals play a significant role in diet based therapies to cure various maladies
Consumer’s trend is being widened due to awareness, spread and research interventions
indicating potential health benefits associated with consumption of plants and their functional
components. To date, there are hundreds of herbs and traditional herbal formulas reported to
have been used for the treatment of Diabetes mellitus. (jia et al.,2008). During the latter part
of the 20th century herbalism has become main stream worldwide. This is due in part to the
recognition of the value of traditional and indigenous pharmacopeias the incorporation of
some derived from these sources into pharmaceuticals, the need to make health care
affordable for all, and the perception that natural remedies are somehow safer and more
efficacious than remedies that are pharmaceutically derived.[35]
Traditional plant medicines are used throughout the world for a range of Diabetic
presentations. Therefore, investigation on such agents from traditional medicinal plants has
become more important. India has a rich history of using various potent herbs and herbal
compounds for treating Diabetes. Many Indian plants have been investigated for their
beneficial use in different types of Diabetes.[39]
Foeniculum vulgare belonging to family Umbelliferae is mainly used as a food condiment the
chief chemical constituent of fennel is volatile oils but it also contain ketone, fenchone,
phellladrine. Pharmacologically it is used as anti-inflammatory, anti-oxidant and
hepatoprotective.[67]
Tagetes erecta of the family compositae is commonly found in parts of India, Asia, Africa
and America. It is known as Marigold. The leaves are reported to be effective against piles,
Kidney troubles, muscular Pain, ulcers, wound and earache. The herbs are used for the
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treatment of inflammatory conditions as a household remedy on experimental basis. The
chief chemical constitutionsof Tagetes erecta is volatile oils, triterpinoids.[73]
Synergistic combinations of more than one hypoglycemic were used by many physicians for
proper glycemic control (Scheen et al., 2005). So, it is valuable to pharmacologically screen
any such combinations. Hence, the present study is an attempt` to study Foeniculam vulgare
and Tagetes erecta individually and also in combination against Streptozotocin induced
diabetes.
AIM AND OBJECTIVE
Diabetes mellitus is a metabolic disorder resulting from a defect in insulin secretion, insulin
action or both. Despite the fact that it has worldwide high prevalence, morbidity, and
mortality. It is regarded as a non-curable but controllable disease.[2]
Diabetes mellitus is characterized by increased concentration of blood glucose due to
derangement in carbohydrate metabolism and defective insulin production. The metabolic
disturbances results in acute and long term diabetic complications.[34]
Herbal formulations are frequently considered to be less toxic and more effective and also
free from side effects than synthetic drugs.[53]
The main aim and objective of the work is to extract the compounds form Foeniculum
vulgare and Tagetes erecta with hydroalcohol with different concentration and test the
extracted compound for its antidiabetic activity in streptozotocin induced diabetic rats for
individual plants and in combination for its synergistic activity. The following are the
parameters to be monitored for the anti-diabetic activity of extracted compounds by using
standard procedures.
Parameters monitored


Oral glucose tolerance test



Serum glucose



Serum cholesterol



Serum triglyceride



High density lipids



Low density lipids
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Bodyweight

MATERIALS AND METHODS
Plant materials
Preparation of extracts
Each 350 g of fruits and whole plant of Foeniculum vulgare and Ttagetes erecta were
collected from local market in kosigi village Kurnool Dt A.P. and in my home garden in
Kosigi vellege Kurnool Dt. A.P. it is botanically identity was authenticated by Prof.
K.Madavchetty, Department of Botony, Sri venkateshwara University, Tirupathi, A.P. these
were dried in sun shade and are coarsely powdered and extracted using 90% methanol for F.
vulgare And 90% methanol for T.erecta by using Soxhlet extraction process. The extract was
concentrated on rotatory flash evaporater to semisolid consistency. To it 1-2 drops of
chloroform was added and stored at 8o C in screwed glass vials.
Experimental animals
Male wister albino rats weighing 150-200 gm were used in the present study. They were
housed in individual polypropylene cages under standard laboratory conditions of light,
temperature, and relative humidity. Animals are given standard rat pellets (Pranav Argo’ ltd)
And drinking water ad libitum. The experimental protocol was approved by the institutional
Animal Ethical Committee of Shadan college of pharmacy And Research Centre,
Peerancheru, Hyderabad 502319.
Chemicals and Reagents
Normal Saline, Streptozotocin, Glucose Kit, Triglyceride Kit, HDL Kit, LDL Kit, Cholesterol
Kit, Methanol.
Equipment
Auto analtzer (MISPEL).
Pharmacological studies
Oral glucose tolerance test (OGTT)
Rats are fasted overnight and divided into five groups with 6 animals each group. Group-1
received distilled water, to serve as control. Group-II animals were treated with
Glibinclamide (0.5 mg/kg) to serve as standard. Group –III animals were treated with
F.vulgare fruit extract (500 mg/kg B.Wt), group- IV animals treated with T. erecta methnolic
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extract (100 mg/kg B.wt), group –V animals treated with both F.vulgare and T. ercta extracts.
The control, standard and test were treated with drugs 30 min prior to the glucose load
(2.5gk/kg). Blood samples were collected at 15, 30, 45, 60, 75, 90 and 120 min after glucose
loading. Serum was separated and glucose levels were measured immediately.
Anti-diabetic study
In the present study, diabetes was induced by single intraperitoneal injection of streptozotocin
(60 mg/kg B.wt). The streptozotocin was freshly prepared by using citrated buffer. The
animals are allowed to drink 5% glucose solution over night to overcome drug induced
hypoglycemia.
48 hours after injection of streptozotocin, fasting plasma blood glucose levels are estimated.
Animals with plasma glucose level of > 140 mg/dl were used for the study.
The rats were divided into six groups consisting of six rats in each group; the animals were
treated for 28 days.
Treatment Schedule for Antidiabetic Activity
Group No.
I
II
III
IV
V
VI

Treatment
No treatment
Streptozotocin + Distilled water
(60mg/kg i.p.)
Glibinclamide (0.5 mg/kg)
Foeniculum vulgare fruit extract (500
mg/kg B.wt)
Tagetes erecta whole plant extract (50
mg/ kg B.wt)
Foeniculam vulgare extract (500
mg/kg) + Tagetes erecta (100 mg/kg)

Purpose
To serve as normal control
To serve as disease control
To serve as standard
To study the anti-diabetic effect of
F.vulgare
To study the anti-diabetic effect of
Tagetes erceta
To study the antidiabetic synergistic
effect of F.vulgare and Tagetes erecta

Collection of blood sample
The blood samples were drawn on 7th, 14th, 21st and 28th day from the tail vein with the help
tuberculin syringe after a fast of 12 hrs and the blood was centrifuged (2,500 rpm/10min) to
get serum. The serum was used for biochemical estimation of blood glucose, triglycerides,
cholesterol, HDL-cholesterol.
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Biochemical Estimations
Parameters measured
Serum analytical methods
 Estimation of serum glucose.
 Estimation of triglyceride (TG).
 Estimation of total cholesterol (TC).
 Estimation of high density lipoprotein (HDL).
 Estimation of LOW density lipoprotein (LDL).
 Estimation of body weight.
1. Estimation of blood glucose
Blood glucose was estimated by using glucose kit obtained from Span Diagnostics.
METHOD
Glucose oxidase-peroxidase (GOD-POD) method
Principle Glucose oxidase (GOD) oxidizes glucose to glucoronic acid and H2 O2. In presence
of enzyme peroxidase, released H2O2 is coupled with phenol and 4- aminoantipyrine (4-AAP)
to form coloured quinoneimine dye. Absorbance of coloured dye is measured at 500 nm by
using auto analyzer (Mispel Excel) and is directly proportional to glucose concentration in
the sample.
Glucose + O2 + H2O2 Glucokinase

Gluconic acid = H2O2

H2O2 + phenol + 4-AAP Peroxidase Quinoneimine dye
Reagents used
Reagent No
Reagent
1.
Glucose Reagent

2.
3.

Composition
Concentration
Phosphate buffer
200 mM/L
Glucose oxidase
> 15 KU/L
Peroxidase
> 3 KU/L
4-AAP
0.3 mM/L
Phenol
5 mM/L
Glucose Standard Dextrose Preservative
100 mg/dL
Glucose Standard Dextrose Preservative
400 mg/dL

Assay and Procedure: Fresh clear and unhaemolysed serum was used for the estimation.
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Assay parameters
1.
2.
3.
4.
5.
6.

Reaction type
Wave length
Optical path length
Temperature
Measurement
Units

End point
500 nm
1 cm
370 C
Against reagent blank
Mg/dL

Procedure
Pipette into tube marked
Serum/Plasma
Glucose standard
Glucose reagent

Blank
1000µL

Standard
10µL
1000 µL

Test
10 µL
1000 µL

Mixed properly. Incubated at 370 C for 10 minutes. The absorbance of sample and standard
were measured against reagent blank at 500 nm. The absorbance was measured by using auto
analyzer (Mispel Expel).
2. Estimation of triglycerides
Triglycerides were estimated by using the kit obtained from Span Diagnostics.
Method GPO-POD method
Principle: Triglycerides were hydrolysed by lipoprotein lipase (LPL) to produce glycerol and
free fatty acid (FFA). In presence of glycerol kinase (GK), adenosine triphosphate (ATP)
phosporylates glycerol to produce glycerol-3-phosphate and adenosine diphosphate (ADP).
Glycerol 3-phosphate is further oxidized by glycerol 3-phosphate oxidase (GPO) to produce
dihydroxy acetone phosphate (DAP) and H2O2 . In presence of peroxidase (POD), hydrogen
peroxide couples with 4-aminoantipyrine (4-AAP) and 4-Chloro phenol to produce red
quinoneimine dye. Absorbance o colored dye is measured at 505 nm and is proportional to
triglycerides concentration in the sample.
Triglycerides

L

Glycerol + ATP

Glycerol 3-phosphate + O2

Glycerol + FFA

GK

Glycerol 3-phosphate + ADP

GPO

2 H2O2 + 4-AAP + 4-Chloro phenol
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Reagents used
Reagent No
Reagent
1.
Triglyceride
Mono reagent

Composition
Pipes buffer
4-Cholorophenol
Magnesium ion
ATP
Lipase
Peroxidase
Glycerol Kinase
4-Aminoantipyrine
Glycerol 3-Phosphate
Oxidase
Triglyceride Standard
Triglyceride

2.

Concentration
50 mM/L
5 mM/L
5 mM/L
1 mM/L
> 5000 U/L
> 1000 U/L
> 400 U/L
0.4 mM/L
> 400 U/L
200 mg/dL

Assay and Procedure: Fresh clear and unhaemolysed serum was used for the estimation.
Assay parameters
1.
2.
3.
4.
5.
6.

Reaction type
Wave length
Optical path length
Temperature
Measurement
Units

End point
500 nm
1 cm
370 C
Against reagent blank
mg/dL

Procedure
Mixed properly. Incubated at 370 C for 10 minutes. The absorbance of sample and standard
were measured against reagent blank at 500 nm. The absorbance was measured by using auto
analyzer (Mispel Expel).
Pipette into tube marked Blank Standard
Test
Serum/Plasma
10 µL
Glucose standard
10µL
Glucose reagent
1000µL 1000 µL 1000 µL
3. Estimation of Total cholesterol
(chod-Pod/Phosphotungstate Method)
Principle
BCholesterol+H2O
Cholesterol+O2

CHE

CHO

Cholesterol + Free fatty acid
Cholest – 4one 3-one + H2O2

H2O2 + Phenol + 4-amino antipyrine
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Procedure
Pipette into 3 test tubes labelled blank (B). Standard (S) , and Total cholesterol (TC) as shown
below.

Reagent
Cholesterol reagent (1)
Cholesterol standard (2)
(conc.200 mg/dl)
Specimen
Distilled water

1.0 ml procedure
3.0 mp procedure
B
S
TH
B
S
TH
1.0 ml 1.0 ml 1.0 ml 1.0 ml 1.0 ml 1.0 ml
--

10µl

--

--

---

---

10 µl
--

20 µl

--

--20 µl
2.0 ml 2.0 ml 2.0 ml

Mix well and incubate for 5 min at 370 C or 10 min at room temperature Read the absorbance
of standard (S), total cholesterol (T) against blank at 500 nm.
4. Estimation of HDL
Principle
Cholesterol H2O

CHE

Cholesterol + Free Fatty acid

Cholesterol + O2

CHOD

Cholest-4ene 3-one + H2O2

H2O2 + Phenol + 4-amino antipyrine

PDO

Red Quinoneimine complex +

H2O2
On addition of precipitating reagent to the serum, followed by centrifugation, HDL fraction
remains in the supernatant while the lipoproteins precipitate out.
Procedure
Step1: Pipette into the centrifuge tube.
Serum / Plasma
Precipitating

0.2 ml
0.3 ml

Mix well and allow standing at room temperature for 5 min. Centrifuge at 3000 rpm for 10
min to get a clear supernatant. If supernatant is not clear (high TGL level) dilute the sample
1:1 normal saline and multiply the result with 2.
Step2: Pipette into 3 test tubes labelled blank (B), Standard (S), HDL cholesterol (TH) as
shown below.
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1.0 ml procedure
3.0 mp procedure
B
S
TH
B
S
TH
1.0 ml 1.0 ml 1.0 ml 1.0 ml 1.0 ml 1.0 ml
--

100µl

-100µl

---

--

--

200 µl

--

100 µl
--200 µl
-2.2 ml 2.0 ml 2.0 ml

Mix well and incubate for 5 min at 370 C or 10 min at room temperature. Read the absorbance
of standard (S), HDL cholesterol (TH) against blank at 500 nm.
5. Low density lipoprotein (LDL)[26]
Calculation: T.C- (HDL+TG)
Statistical analysis
The results are expressed as mean ± SEM. Statistical analysis was performed by one-way
analysis of variance (ANOVA) test for multiple comparison followed by Turkey- Karmer
test. Statistical significance was set accordingly.
RESULTS
1. Effects of Foeniculum vulgare & Tagetes erecta on glucose tolerance in normal fasted
rats.
OGTT test was studied by administration of glucose (5 mg / kg, p.o) to control (G – II)
animals, a significant increase in blood glucose levels were noticed after 60 min which was
followed by a reduction after 120 min.
Treatment with standard drug glibenclamide (group – III), blood glucose raised at 30 min
followed by subsequent fall up to 120 min.
It was observed from present study that administration of Foeniculum vulgare & Tagetes
erecta extracts increased the glucose levels were seen after 30 min and hypoglycemia effect
was observed only after 120 min.
Rats treated with combination of both Foeniculum vulgare & Tagetes erecta extracts showed
an increase in blood glucose levels at 30 min followed by decrease in blood glucose levels
from 60 min onwards.

www.wjpr.net

Vol 6, Issue 08, 2017.

1411

Basha et al.

World Journal of Pharmaceutical Research

2. Effect of Foeniculum vulgare & Tagetes erecta on serum glucose levels
In animals treated with Streptozotocin (G – I) (60 mg / kg i.p) a significant increase in the
serum glucose levels was observed on the 7th, 14th, 21st and 28th day, when compared to the
normal group (G – I).
Group – III treated with standard drug (glibenclamide – 0.5 mg / kg p.o) showed a significant
decrease in serum glucose levels on 7th, 14th, 21st and 28th day, when compared to the diabetic
control group (G – II).
On administration of Foeniculum vulgare & Tagetes erecta extracts alone and in combination
groups (G – IV, V and VI), the blood glucose levels were decreased on 7th, 14th, 21st and 28th
day, when compared to the control group (G – II).
3. Effect of Foeniculum vulgare & Tagetes erecta on serum triglyceride levels
Group – II animals receiving Streptozotocin showed a significant increase in triglyceride
levels on 14th, 21st and 28th day, when compared to the normal group (G – I).
Rats treated with standard drug (G – III) had significantly lowered triglyceride level on 14th,
21st and 28th day, when compared to the control group (G – II).
A significant decrease in serum triglycerides was observed in animals treated with
Foeniculum vulgare & Tagetes erecta extracts alone and in combination (G – IV, V and VI),
when compared to the control group (G – II).
4. Effect of Foeniculum vulgare & Tagetes erecta on serum cholesterol
The biochemical parameter, serum cholesterol has shown significant increase in
Streptozotocin induced group (G – II) when compared with the normal group (G – I).
A significant decrease in the levels of serum cholesterol was observed from 14th day onwards
on administration of glibenclamide (G – III), when compared with the control group (G – II).
The Foeniculum vulgare & Tagetes erecta extracts alone and in combination (G – IV, V and
G – VI) caused a significant decrease in the serum cholesterol levels from the 14th onwards,
when compared to the control group (G – II).
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5. Effects of Foeniculum vulgare & Tagetes erecta on serum HDL level
The rats induced with Streptozotocin (G – II) a significant decrease in HDL levels was
observed on 14th, 21st and 28th day, when compared to the normal group (G – I).
Group – III, receiving standard drug (glibenclamide – 0.5 mg / kg p.o) showed a significant
increase in HDL levels on 14th, 21st and 28th day, when compared to the control group (G–II).
Administration of Foeniculum vulgare & Tagetes erecta extracts both alone and in
combination (G – IV, V and VI) have shown a significant increase in HDL levels on 14th, 21st
and 28th day, when compared to the control group (G – II).
6. Effect of Foeniculum vulgare & Tagetes erecta on serum LDL level
The rats induced with Streptozotocin(G – II) a significant increase in LDL levels was
observed on 14th, 21st and 28th day, when compared to the normal group (G – I).
Group – III, receiving standard drug (glibenclamide – 0.5 mg / kg p.o) showed a significant
decrease in LDL levels on 14th, 21st and 28th day, when compared to the control group (G–II).
Administration of Foeniculum vulgare & Tagetes erecta extracts both lone and in
combination (G – IV, V and G – VI) have shown a significant decrease in LDL levels on 14th,
21st and 28th day, when compared to the control group (G – II).
7. Effects of Foeniculum vulgare & Tagetes erecta on body weight
The rats induced with Streptyozotocin (G – II) a significant decrease in body weight was
observed on 7th, 14th, 21st and 28th day, when compared to the normal group (G – I).
Group – III, receiving standard drug (glibenclamide – 0.5 mg / kg p.o) showed a significant
increase in body weight on 14th, 21st and 28th day when compared to the control group (G–II).
Administration of Foeniculum vulgare & Tagetes erecta extracts both alone and in
combination (G – IV, G – V and G – VI) have shown a significant increase in body weight on
14th, 21st and 28th day, when compared to the control group (G – II).
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Effect of Foeniculum vulgare & Tagetes erecta on glucose tolerance in normal fasted rats
Serum glucose (mg / dl) (mean ± SEM)
Group Treatment Time after glucose administration in minutes
0
30
60
90
120
I
Control
67.53 ± 4.20 107.81 ± 4.40 137.12 ± 4.12 151.7 ± 4.26 115.27 ± 5.20
II
Standard 61.54 ± 6.87 71.35 ± 6.02a 68.12 ± 5.99a 73.12 ± 6.30a 64.12 ± 5.96a
III
F.vulgare 70.24 ± 4.29 82.12 ± 4.20a 94.12 ± 5.60a 97.12 ± 4.11a 67.43 ± 5.20a
IV
T. erecta 57.34 ± 4.91 94.20 ± 5.25a 110.12 ± 5.20a 94.20 ± 5.01a 78.6 ± 4.08a
V
F.V + T.E 55.06 ± 5.67 90.74 ± 4.93a 80.12 ± 5.12a 71.13 ± 5.14a 60.14 ± 4.02a
a = p < 0.001, when compared on control (G – I).
Effects of Foeniculum vulgare & Tagetes erecta on serum glucose levels in diabetic rats
Serum glucose (mg / dl) (mean ± SEM)
0th day
7th day
14th day
21st day
28th day
I
Normal
72.40 ± 6.45
86.70 ± 6.45
76.80 ± 5.45
68.57 ± 5.97
81.70 ± 5.45
a
a
a
II
Control
194.70 ± 16.56 198.00 ± 16.46 217.80 ± 16.26 219.60 ± 16.85 222.30 ± 18.44a
III
Standard
180.6 ± 16.45
93.75 ± 6.65b
92.18 ± 10.74b
91.00 ± 7.26b
85.56 ± 9.47b
IV
T.erecta
206.20 ± 18.44 159.68 ± 8.78c 122.06 ± 6.88b 103.07 ± 8.95b
95.00 ± 6.25b
c
b
b
V
F.vulgare 214.00 ± 19.50 161.87 ± 5.49
133.43 ± 8.35 101.22 ± 10.49
94.23 ± 6.38b
VI
T.E+F.V 228.80 ± 19.25 121.62 ± 7.55b 107.34 ± 6.45b
98.12 ± 6.46b
81.34 ± 5.45b
a = p < 0.001, when compared to normal (G – I)
Group Treatment

b = p < 0.001, when compared to control (G – II)
c = p < 0.05, when compared to control (Group – II)

www.wjpr.net

Vol 6, Issue 08, 2017.

1414

Basha et al.

World Journal of Pharmaceutical Research

Effects of Foeniculum vulgare & Tagetes erecta on serum triglyceride levels in diabetic rats
Serum triglyceride (mg / dl) (mean ± SEM) on
0th day
7th day
14th day
I
Normal
158.30 ± 12.44 160.20 ± 16.45 158.00 ± 16.44
II
Control
190.40 ± 17.45 204.00 ± 18.48 219.00 ± 16.15a
III
Standard 172.30 ± 13.64 167.20 ± 15.44 160.89 ± 17.48c
IV
T. erecta 174.00 ± 14.32 177.20 ± 16.42 172.30 ± 14.45c
V
F.vulgare 172.60 ± 13.40 171.90 ± 16.45 182.70 ± 12.08c
VI
F.V + T.E 184.00 ± 14.55 182.10 ± 15.11 180.80 ± 13.09c
a = p < 0.01, when compared to normal (Group – I)
Group Treatment

21st day
169.21 ± 16.83
231.00 ± 16.25a
158.30 ± 14.50d
170.20 ± 18.99c
170.50 ± 14.38c
176.91 ± 19.07c

28th day
159.80 ± 15.48
244.00 ± 17.23b
155.30 ± 16.47d
169.40 ± 14.42d
168.00 ± 15.86d
164.10 ± 17.03d

b = p < 0.001, when compared to normal (Group – I)
c = p < 0.05, when compared to control (Group – II)
d = p < 0.01, when compared to control (Group – II)
Effects of Foeniculum vulgare & Tagetes erecta on serum cholesterol in diabetic rats
Serum cholesterol (mg / dl) (mean ± SEM) on
0th day
7th day
14th day
21st day
28th day
I
Normal
57.68 ± 6.51
63.00 ± 6.45
52.00 ± 6.45
59.00 ± 6.45
61.00 ± 6.45
II
Control
146.60 ± 12.45 154.00 ± 13.32 168.00 ± 16.12a 161.00 ± 16.40a 159.00 ± 16.25a
III
Standard 160.00 ± 16.46 119.00 ± 7.20
96.00 ± 7.14b
88.00 ± 5.22b
80.00 ± 5.05b
IV
T. erecta
151.80 ± 9.45 130.00 ± 5.23 111.00 ± 6.45b 102.00 ± 7.46b
97.00 ± 6.25b
V
F.vulgare 143.70 ± 11.25 119.00 ± 6.30 108.00 ± 7.04b
96.00 ± 6.35b
92.00 ± 7.85b
b
b
VI
F.V + T.E 157.70 ± 12.47 123.00 ± 5.95
77.50 ± 5.28
71.00 ± 6.26
69.00 ± 8.45b
a = p < 0.05, when compared to normal (Group – I)
Group Treatment

b = p < 0.001, when compared to normal (Group – II)
c = p < 0.001, when compared to control (Group – II)
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Effects of Foeniculum vulgare & Tagetes erecta on serum HDL level in diabetic rats
Serum HDL (mg / dl) (mean ± SEM) on
0th day
7th day
14th day
I
Normal
54.40 ± 5.54 47.50 ± 5.57 52.73 ± 5.00
II
Control
49.70 ± 5.56 47.20 ± 8.72 41.40 ± 4.48a
III
Standard 51.35 ± 5.68 57.53 ± 5.56 59.40 ± 4.56c
IV
T. erecta 58.93 ± 4.74 51.53 ± 7.69 58.30 ± 5.05c
V
F.vulgare 42.63 ± 4.90 54.70 ± 6.85 59.99 ± 4.02d
VI
F.V + T.E 57.40 ± 5.59 58.60 ± 5.57 61.30 ± 5.00c
a = p < 0.05, when compared to normal (Group – I)
Group Treatment

21st day
49.70 ± 5.56
37.20 ± 3.60a
56.30 ± 5.55d
63.63 ± 6.69d
62.58 ± 6.50d
59.32 ± 5.47c

28th day
51.30 ± 5.54
31.23 ± 3.58b
57.63 ± 5.55d
61.30 ± 6.64d
61.42 ± 5.58d
57.70 ± 8.51c

b = p < 0.001, when compared to normal (Group – I)
c = p < 0.01, when compared to control (Group – II)
d = p < 0.001, when compared to control (Group – II)
Effects of Foeniculum vulgare & Tagetes erecta on serum LDL level in diabetic rats
Serum LDL (mg / dl) (mean ± SEM) on
0th day
7th day
14th day
21st day
28th day
I
Normal
43.20 ± 6.39
52.10 ± 6.43
48.00 ± 6.45
54.40 ± 6.45
53.00 ± 6.45
II
Control
102.00 ± 16.45 105.00 ± 14.45 108.10 ± 12.43a 114.20 ± 13.47a 118.00 ± 11.45a
III
Standard
65.17 ± 6.46
62.00 ± 6.45
63.20 ± 6.46b
61.00 ± 6.85c
60.00 ± 5.25c
IV
T. erecta
78.40 ± 6.45
82.10 ± 7.44
70.21 ± 4.10b
72.10 ± 5.50b
71.00 ± 6.45c
V
F.vulgare
73.40 ± 7.48
74.00 ± 5.26
80.30 ± 4.46c
73.30 ± 5.80b
72.30 ± 7.45c
c
c
VI
F.V + T.E
62.10 ± 6.49
68.30 ± 6.49
62.00 ± 6.45
66.27 ± 5.93
61.00 ± 6.58c
a = p < 0.001, when compared to normal (Group – I)
Group Treatment

b = p < 0.01, when compared to control (Group – II)
c = p < 0.001, when compared to control (Group – II)
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Effects of Foeniculum vulgare & Tagetes erecta on body weight levels in diabetic rats
Serum LDL (mg / dl) (mean ± SEM) on
0th day
7th day
14th day
21st day
28th day
I
Normal
180 ± 1.76
183.80 ± 0.58 185.4 ± 0.92 188.4 ± 0.77
193.6 ± 1.66
II
Control
176.2 ± 0.80 159.8 ± 0.56a 147.2 ± 1.68a 142.40 ± 1.43a 138.40 ± 1.28a
III
Standard
177.4 ± 0.67 174.6 ± 0.50c 179.2 ± 0.37b 183.2 ± 1.06b 191.4 ± 1.40b
IV
T. erecta 177.20 ± 0.96 168.0 ± 0.70 164.6 ± 0.89
169 ± 0.54c
175.8 ± 0.58c
V
F.vulgare
176.6 ± 0.67 169.6 ± 0.50 165.8 ± 0.94 168.8 ± 1.49c 177.70 ± 0.89c
VI
F.V + T.E 177.5 ± 0.92 175.8 ± 0.86c 178.8 ± 0.96b 182.6 ± 1.20b 190.6 ± 1.03b
a = p < 0.001, when compared to normal (Group – I)
Group Treatment

b = p < 0.01, when compared to control (Group – II)
c = p < 0.001, when compared to control (Group – II)
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DISCUSSION
Diabetes mellitus is one of the leading causes of death, illness and economic loss all over the
world. Insulin – dependent (Type I, IDDM) diabetes is characterized by juvenile onset and by
absolute insulin deficiency. Non – insulin – dependent (Type II, NIDDM) diabetes is
characterized by mature onset, by varying basal insulin levels and a frequent association with
obesity. It is likely that further heterogeneity exist within these two basic types. Similarly,
animal models of diabetes differ significantly from each other and none of them can be taken,
without reservations, to reproduce the essentials of human diabetes.[8]
Experimental diabetes has the advantage that it allows the analysis of the biochemical,
hormonal and morphological events that take place not only during the induction of a diabetic
state but also after it has taken place and during its evolution to a severe insulin deficiency or
even death. This strategy has great advantages but it has to be considered that none of animal
models with induced diabetes corresponds exactly to the human type – 2 diabetic mellitus,
nonetheless they provide models to investigate the pathogenic mechanism that lead to
hyperglycemia and its consequences.[13]
Different chemical agents are capable of producing the alterations related to the diabetic
condition (Dunn et al., 1943; Frankel et al., 1985; Ganda et al., 1976; Goldener et al., 1964;
Hara et al., 1979). Streptozotocin is one of the safe diabetogenic chemical agent when Dunn
and Letchie accidentally produced islet – cell necrosis in rabbits while researching the
nephrotoxicity of uric acid derivatives. Streptozotocin is a specific antibiotic that destroys the
β cells provoking a state of primary deficiency of insulin without affecting other islet types
not more harmful compare to Alloxan (Dunn et al., 1943; Goldener et al., 1964). Hence,
Streptozotocin was selected to induce diabetes in the present study.
Currently available drugs for treatment of Diabetes mellitus have a number of limitations,
such as adverse effects and high rate of secondary failure.[30] As there is a growing trend
towards using natural remedies as adjuncts to conventional therapy, traditionally used plants
might provide a useful source of new hypoglycemic compounds.[13]
The extracts of Foeniculam vulgare have been reported to possess medicinal properties,
including hypoglycemic, hypotensive and diuretic activities.[42]
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The hypoglycemic effect of Tagetes extract has been demonstrated using Streptozotocin
induced diabetic animals.[36] Although the importance of the hypoglycemic activity of
Foeniculam vulgare has been recognized and antidiabetic activity of Tagetes erecta has not
been recognized, and also its effect in combination of these herbs has not been investigated.
Therefore, the present study was designed to investigate the effect of Foeniculum vulgare &
Tagetes erecta in combination against Streptozotocin induced diabetes.
Recent studies have shown that modifications of systemic glycemia in OGTT reflect the
activity of the intestinal glucose transporter SGLT1.[52] We therefore further examined the
effect of oral Foeniculum vulgare & Tagetes erecta in normal rats subjected to an OGTT and
reduced the overall OGTT response, both individually and in combination as efficiently as
the reference oral hypoglycemic drug glibenclamide.
These results therefore confirm the reduction of intestinal transport in vivo and may be due to
increased insulin sensitivity as observed in other previous studies.[33] Taken altogether, this
consideration leads us to believe that inhibition of intestinal glucose absorption by the
selected plants in the resent study and their combinations may participate in their recognized
antidiabetic effect.
A number of plants have been reported to possess hypoglycemic effects and the possible
mechanism suggested for such hypoglycemic actions could be through an increased insulin
secretion from β – cells of islets of Langerhans or its release from bound insulin or such
hypoglycemic effects of plant extracts could be because of their insulin – like actions.[49]
Similar mechanisms may be considered responsible for the hypoglycemic action shown by of
Foeniculum vulgare & Tagetes erecta alone and in combination in diabetic rats.
The abnormally high concentration of plasma and hepatic lipids in diabetes is mainly due to
an increase in the mobilization of free fatty acids from the peripheral depots, since insulin
inhibits hormone sensitive lipase.[54]
The marked hyperlipidemia that characterizes the diabetic state is regarded as a consequence
of the uninhibited actions of lipolytic hormones (glucagons and catecholamines) on the fat
depots (Ravi et al., 2005). On the other hand, increased LDL – Cholesterol may arise from
glycosylation of the lysyl residues of apoprotein B.[41]
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The ability of LDL – cholesterol to form lipid peroxides was found to be specifically
responsible for the atherogenesis in diabetic patients.[30] It is reported that a deficiency in
lipoprotein lipase activity in diabetics may contribute to significant elevation of triglycerides
in blood and with insulin administration; lipoprotein lipase activity is elevated and leads to
lowering of plasma triglyceride concentrations.[33]
The Foeniculum vulgare & Tagetes erecta administration almost reversed these effects as it
reduced total cholesterol and triglyceride concentrations (plasma), LDL concentration and
increased HDL notably in combination. In this context, combination of Foeniculum vulgare
& Tagetes erecta was found to be as effective as glibenclamide in reducing the plasma lipid
profiles in diabetic rats.
The Streptozotocin treated animals, exhibited an increase in hepatic glycogen content which
may be due to increase in glucose – 6 – phosphatase activity and a low level of hexokinase
activity (Shiswaikar et al., 2004). The observed hypoglycemic action of Foeniculum vulgare
& Tagetes erecta was reported to accompany with release of hormone insulin activity in
pancreas (Rajesh et al., 2005). Fruits of F.vulgare acts at more than one site, namely pancreas
(release of hormone insulin), muscle and intestine (uptake of glucose through specific
receptor).
Tagetes erecta may be responsible for the increase in hepatic glycogen[77] as hypoglycemia
Foeniculum vulgare & Tagetes erecta administered animals suggests that the activation of
glycogen synthase for which the substrate glucose – 6 – phosphate could have been readily
provided by an increased hexokinase activity.[75]
These observations clearly indicate the potential of Foeniculum vulgare & Tagetes erecta to
reduce gluconeogenesis both alone and in combination. Thus, of Foeniculum vulgare &
Tagetes erecta in diabetic rats reduced blood glucose levels and increased glycogenesis and
glycolysis, reduced gluconeogenesis and brought the glucose metabolism towards normal
levels. Moreover, the effect of combination of Foeniculum vulgare & Tagetes erecta in
diabetic rats is found to be similar to that of glibenclamide.
CONCLUSION
Diabetes Mellitus (DM) is a metabolic disorder resulting from a defect in insulin secretion,
insulin action or both. Despite the fact that it has a high prevalence, morbidity and mortality;
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it is regarded as a non - curable but controllable disease. Herbal formulations are frequently
considered to be less toxic and also free from side effects, than synthetic ones. Hence, the
present study involves one such combination of herbal drugs, combination of Foeniculum
vulgare & Tagetes erecta for their antidiabetic potential against alloxan induced diabetes in
albino rats.
The effect of both individual and combination of Foeniculum vulgare & Tagetes erecta on
blood glucose, total cholesterol, HDL, LDL, triglycerides and body weight were studied in
the diabetic rats.
The results of the present study attests significant antidiabetic potential for the selected plants
individually and also in combination as a prominent decrease in blood glucose, total
cholesterol, LDL, triglycerides, body weight and increase in HDL, was observed in the rats
treated with extracts of the selected medicinal plants. Hence, the present study provides a
scientific evidence for antidiabetic potential of Foeniculum vulgare & Tagetes erecta. Further
studies to isolate bioactive compounds will have pave a path to identify potential lead
compounds for developing safe and efficacious antidiabetic agents.
ACKNOWLEDGEMENT
Let me begin in the name of God Almighty, the most gracious and the most merciful. All
praise and thanks are due to him who had bestowed me with strength and courage during the
course of my work.
I am indebted and like to take this special moment to quote down the valuable contribution of
all animals that spared their precious life for my study and all my facilitators it was the
constant encouragement of my esteemed teacher and guide, of Dr. SHAIK. KHASIM,
M.Pharm., Ph.D., Head, Department of Pharmacognosy, for her constructive help,
suggestions, encouragement and friendly support during the whole course of my work.
It gives me great pleasure and sense of gratitude and indebtedness to Dr. M.Alvin Jose,
M.Pharm., Ph.D. Head, Department of Pharmacology, whose guidance, support, critical
evaluations, and professional eminency has inspired me a lot to put optimum efforts towards
the completion of my thesis work.
I consider it as a great honor to express my sincere and sense of obligation to,

Dr. N. N.

Rajendran, M. Pharm, Ph.D, Director of P.G.Studies and Research, Swami Vivekananda
www.wjpr.net

Vol 6, Issue 08, 2017.

1421

Basha et al.

World Journal of Pharmaceutical Research

College of Pharmacy, for his valuable suggestion, throughout the course of investigation and
successful completion of this work.
I also take this opportunity to express my deep sense of gratitude to our Principal, Dr. Shaik.
Habibuddin, M.Pharm, Ph.D, Shadan College of Pharmacy, for her encouragement and
advice in completing this work.
I am elated to place on record my profound sense of gratitude to Mr. Shail Qhurish,
M.Pharm, (Ph.D), Assistant professor, Department of Pharmacology, for his timely help in
my studies.
It would be unwise if I forget to express my sincere thank to Mr. Murali Krishana,
M.Pharm, (Ph.D), Department of Pharmaceutical Chemistry for his valuable help, support
and encouragement during my work.
Good friends are God’s gift. I would like to thank, Mohd. Fassi, Shaik. Karimulla, G.
Pramodini, P. Gowthami, N.Sheela, P.Devandra Raju, and V.Pavani, Mohd. Raffiq for
the support offered by them during difficulties and for motivating throughout the work.
My sincere thanks to Dr. Shaik. Khasim, Mohd. Fassi Ahamed and to my seniors whose
selfless support and encouragement was of great help during my project work.
I thank all my juniors for their kind support and valuable encouragement throughout the
work.
My special thanks to Mr. Aminuddin and Mrs. Ramya for their help and support in all my
laboratory tests.
I am immensely grateful to staff of all other departments, and all nonteaching staffs, Shadan
college of Pharmacy, peerancheru, for their garnered blessings showered on me from the
beginning till my completion of my work.
Last but not the least I am indebted to my beloved family for always believing in my dreams
and having the faith in my work.
My sincere gratitude and appreciation goes to all who have directly or indirectly contributed
to my study.

www.wjpr.net

Vol 6, Issue 08, 2017.

1422

Basha et al.

World Journal of Pharmaceutical Research

REFERENCE
1. Achariya RK. Upadhyay BN, Dwivedi LD Dietary managementin prameha. Anc. Sci.
Life, 1996; 115: 176–189.
2. Afifi F.U., Al – Khalid B., Khalil E Studies on the in vivo hypoglycemic Activities of two
medicinal plants used in the treatment of diabetes in Jordanian traditional medicine
following intranasal administration, journal of Ethno pharmacy, 2005; 100: 314–318.
3. Allain, C.C., Poon, L.S., Chan, C.S., Richmond, W., Fu, P.C., Enzymatic Determination
of total serum cholesterol. Clinical Chemistry, 1974; 20: 470 – 475.
4. American Diabetes Association. Standards of Medical Care in Diabetes – Diabetes Care,
2009; 32: 13 – 61.
5. American Diabetes Association. Gestational Diabetes Mellitus. Diabetes Care 2004; 27:
88–90. PMID 14693936.
6. Aruna, R.V., Ramesh, B., Kartha, V.N., Effect of betacarotene on protein Glycosylation
in alloxan induced diabetic rats. Indian Journal of Experimental Biology, 1999; 37:
399–401.
7. Al – Awadi FM, Gumaa KA. Studies on activity of individual plants of an antidiabetic
plant mixture. Acta Diabetologica Latina, 1987; 24: 37–40.
8. Bacon HE, Carroll PT, Cates BA, Mcgregor ra, Ouyang LM, Villalba G Non – specific
ulcerative colitis, with reference to mortality, morbidity, complications and long – term
survivals following colectomy. Is J Surg, 1956; 92: 688–695.
9. Bargen JA, Gage RP Carcinoma and ulcerative colitis: prognosis. Gastroenterology,
1960; 39: 385–393.
10. Baron AD. Insulin resistance and vascular function. J. Diabet Complications, 2002; 16:
92–102.
11. Basnet, P., Kadota, S., Shimizu, M., Xu, H.X., Namba, T. 2 – Hydoxymatteucinol, a new
C – methyl flavanone derivative from Metteccia Orientalis potent hypoglycemic activity
in streptozotocin (STZ) – induced Diabetic rat. Chemical & Pharmaceutical Bulletin
(Tokyo), 1993: 41: 1790–1795.
12. Becker G. Type 2 Diabetes: An Essential Guide for the newly diagnosed. 2nd ed. New
York, NY: Marlowe & Company, 2007.
13. Berger B, Stenstorm G, Sundkvist G Incidence, prevalence, and mortally of Diabetesin a
large population: a report from the Skaraborg Diabetes Registry. Diabetes, 1999; 68:
78–98.

www.wjpr.net

Vol 6, Issue 08, 2017.

1423

Basha et al.

World Journal of Pharmaceutical Research

14. Bertram G. Katzung Basic and clinical pharmacology. Mc Graw Hills. Sanfrancisco,
2004; 685 – 689.
15. Bhavana

Sharma,

Chandrajeet

Balmajumder,

Partha

Roy

Hypoglycemic

and

Hypolipidemic effects of flavanoids rich extract from Eugenia jambalona seeds On
streptozotocin induced diabetic rats. Food and chemical toxicology, 2008; 46:
2376 – 2383.
16. Burke JP, Williams K, Narayan KMV, Leibson C, Haffner SM, Stern MP, A Population
perspective on diabetes prevention: whom should be we target for Preventing weight
gain? Diabetes care, 2003; 26: 1999 – 2004.
17. Chopra RN, Nayar SL, Chopra IC, Glossary of Indian medicinal plants. New Delhi,
CSIR, 1956.
18. Diabetes FAQs – Blood Glucose Measurement Units – Abbott Diabetes Care John
Bernard Henry, M.D: Clinical diagnosis and management by Laboratory Methods 20th
edition, Saunders, Philadelphia, PA, 2001.
19. Finne P, Reunanen A, Stenman S, Groop PH, Gronhagen – Riska C. Incidence of End –
stage renal disease in patients with type 1 diabetes. JAMA, Oct 12 2005; 294(14):
1782 – 7 (Mediline) (Full text).
20. Ganzera M, Beddir E, Khan IA, Determination of steroidal saponins in Tribulus Terrestris
by reversed phase high – performance liquid chromatography and Evaporative light
scattering detection. J Pharma Sci, 2001; 90: 1752 – 8.
21. Gosh R, Sharatchandra KH, Rita S, Thokchom IS. Hypoglycemic activity of Ficus
Hispida (bark) in normal and diabetic albino rats. Indian Journal of Pharmacology, 2004;
36: 222 – 225.
22. Giusti C Is medical treatment for diabetic retinopathy still an unreal ream, Medical
hypotheses, 2002; 59(6): 706 – 709.
23. Goldgraber MB, Humpheys M, Kirsner JB, Palmer WL Arcinoma and Ulcerative colitis,
a clinical – pathologic study. I Cancer deaths. Astroenterology, 1958; 34: 809 – 839.
24. Grover. Yadav S., Vats V Medicinal plants of India with anti-diabetic / tential, Journal of
Ethno Pharmacology, 2002; 81: 81–100.
25. Grundy SM, Brewer Jr HB, Cleeman JI, Smith Jr SC, Lenfant C. definition of Metabolic
Syndrome. Report of the National Heart, Lung and Blood Institure / American Heart
Association Conference on Scientific Issues Related to Definition. Circulation, 2004; 109:
433 – 438.

www.wjpr.net

Vol 6, Issue 08, 2017.

1424

Basha et al.

World Journal of Pharmaceutical Research

26. Hoefner DM, The ruthless malady: Metabolic Syndrome. Medical Laboratory Observer,
2003; 35: 9(10): 12–23.
27. International Expert Committee report on the role of the A1C assay in the iagnosis of
Diabetes. Diabetes Care, Jun 5 2009.
28. Jiang Du., Zhen – Dan He., Ren – Wang Jiang., Wen – Cai Ye., Hong – Xi Xu., Paul Pui
– Hay But Antiviral flavonoids from the root bark of Morus alba L. Hytochemistry, 2003;
62: 1235 – 1238.
29. Kirana H, Srinivasan BP, Trichornthes Cucumerina Linn. Improves glucose Tolerance
and tissue glycogen in non-insulin dependent mellitus induced rats, 2008; 40(3):
103 – 106.
30. Kostova I, Dinchev D, REntsch GH, Dimitrov V, Ivanova A, two new sulphated
Furostenol saponins from Tribulus terrestris Z Naturforsch, 2002; 57: 33 – 38.
31. Kritikar KR, basu BD, Indian Medicinal Plants, 1975; 1: 420 – 424.
32. Kumar GPS, Kumar SDAP, Subremanian PS. Anti – diabetic activity of fruits of
Terminalia Chebula on streptozotocin induced diabetic rats. Journal of Health Science,
2006; 52: 283 – 91.
33. Le PM, Benhaddou – andaloussi. A. Elimadi. A., Settaf A., Cherrah Y., Hadda P The
petroleum ether extract of Nigella sativa exerts lipid lowering and Insulin – sensitizing
actions in the rat. Journal of Ethnopharmacology, 2004; 94: 251-259.
34. Mahalingam Gayatri, Krishna kannabiran Hypoglycemic activity of Hemidesmus Indicus
R. BV. On streptzotonic induced diabetes rats. Indian Journal of Diabetes development
countries, 2008; 28(1): 6 – 10.
35. Memory Elvin – Lewis Should we be concerned about herbal remedies, Journal of
Ethnopharmacology, 2001; 75: 141 – 164.
36. Metzger BE, Coustan DR (Eds) Proceedings of the Fourth International Work – Shop –
Conference on Gestational Diabetes Mellitus. Diabetes Care, 1998; 21: (Suppl):
B1 – B167.
37. Mukhlesur Rahman M, Shahnaj Parvin, Ekramul Haque M, Ekramul Islam M,
Mohammad A Mosaddik Antimicrobial and cytotoxic constituents from The seeds of
Annona squamosa Fitoterapia, 2005; 76: 484 – 489.
38. Nath K, Malik NS. Chemical composition and nutritive value of T. Terrestris linn. Indian
J Animal Sci, 1970; 40: 434 –437.

www.wjpr.net

Vol 6, Issue 08, 2017.

1425

Basha et al.

World Journal of Pharmaceutical Research

39. Pulok K. mukherjee, Kuntal Maiti, Kakali Mukharjee, Peter J Hongton Leads from Indian
medicinal plants with hypoglycemic potentials. Journal of Ethan pharmacology, 2006;
106-128.
40. Raghunathan M, Raghunathan N. diabetes mellitus and Vitamin D. nutrition news, 1992;
13-14.
41. Rahul Somani, Sanjay Kasture., Abhay Kumar Singai Antidiabetic potential Of Butea
monosperma in rats, Fitoterapia, 2006; 77: 86 – 90.
42. Rajesh Rajesh Kumar Gupta 1, 2: Achyut Narayan Kesari 2, Geeta Watal2,
Hypoglycemic and antidiabetic effect of aqueous extract of leaves of Annona Squamosa
(L) in experimental animal, 2005; 88(8).
43. Rates S.M.K. Plants as source of drugs, Toxicon, 2001; 39: 603 – 613.
44. Reimann M., Bonifacio E., Solimena M., Schwarz P.E.H., Ludwig B., Hanefeld M.,
Bornstein S.R. An update on preventive and regenerative therapies in Diabetes Mellitus,
pharmacology & Therapeutics, 2009; 121: 317 – 331.
45. Ronald A, Sacher and Richard A, Mc Pherson: Widmann’s Clinical Interpretation of
Laboratory Tests 11th edition, F.A. Davis Company, 2001.
46. Sarah W Global Prevalence of Diabetes, Diabetes Care, 2004; 27: 1047 – 1053.
47. Shah FH, Bhatty MK, Vitamin C contents of some minor fruits and vegetables of West
Pakistan – II. Pak J Sci Res, 1962; 14: 4 – 7.
48. Sheen AJ Drug interaction of clinical imparact with anti hyoperglycemic agent Colon on
update. Drug safe, 2005; 28: 601 – 631.
49. Szkuldeshi T. the mechanism of alloxan and streptozotocin action in β – cells of the Rat
pancreas. Physiol Res, 2001; 50: 536 – 546.
50. Unger RH. The Physiology of Cellular Liporegulation. Annu Rev Physiol, 2003; 65: 333.
51. Vorra MD, Paya M, Villar A. a review of natural products and plants as potential
Antidiabetic drugs. J Ethanopharmacol, 1989; 27: 243 – 75.
52. Vats V, Yadav SP, Grover JK Ethanolic extract of Ocimum sanctum leaves partially
Attenuates streptozotocin induced alteration in glycogen content and Carbohydrate
metabolism in rats. Journal of Ethanopahrmcology, 2004; 90: 155 – 160.
53. Wang Y, Ohtani K, Kasai R, Yamasaki K, Steroidal saponins from fruits of Tribulus
Terrestris. Phytochemistry, 1997; 45: 811–817.
54. Wheatcroft SB, Williams IL, Shah AM, Kearney MT, Pathophysiological Implications of
insulin resistance on vascular endothelial function. Diabetic Med, 2003; 20: 255 – 268.

www.wjpr.net

Vol 6, Issue 08, 2017.

1426

Basha et al.

World Journal of Pharmaceutical Research

55. World Health Organization. Department of Noncommunicable Disease Surveilance.
Definition, Diagnosis and Classification of Diabetes Mellitus and its Complications.
Geneva; WHO, 1999.
56. Yang X.J, Xu L.Z, Sun N.J, Wang S.C, Zheng Studies on the chemical Constituents of
Annona squamosa. Yao Xue Xue Bao, 1992; 27: 185 – 190.
57. Yassin D, Ibrahim K A minor haemoglobin fraction and the 178 Afr, J. Pharm.
Pharmacology. Level of fasting blood glucose. J. Facul. Med. Univ. Bagh, 1981; 23:
373 – 380.
58. K. javidnia1, dastgheib, s. mohammadi samani1 and a. nasiri1reported antihirsutism
activity of fennel (fruits of foeniculum vulgare) extract a double-blind placebo controlled
study phytomedicine, 2003; 10: 455–458.
59. A Saravanankumar and T Sivakumar. anti-inflammatory activity of foeniculam vulgare
essentional oil and investigation of its median lethal dose in rats and mice, International
journal of pharmacology, 2005; 1(4): 329-331.
60. Madhulika Pradhan, S Sribhuwaneswari, D Karthikeyan, Sunita Minz, Pavani Sure, Atul
N Chandu, Umesh Mishra, K Kamalakannan, A Saravanankumar and T Sivakumar.
Worked on In-vitro Cytoprotection Activity of Foeniculum vulgare and Helicteres isora
in Cultured Human Blood Lymphocytes and Antitumour Activity against B16F10
Melanoma Cell Line Research J. Pharm. and Tech, Oct.-Dec. 2008; 1(4).
61. Abdullah A. Mohammed and Rabia J. Abbas the Effect of Using Fennel Seeds
(Foeniculum vulgare L.) on Productive Performance of Broiler Chickens International
Journal of Poultry Science, 2009; 8(7): 642-644.
62. Neveen Abou El-Soud, Nabila El-Laithy, Gamila El-Saeed, Mohamed Salah Wahby,
Mona Khalil, Fatma Morsy, Nermeen Shaffie, Antidiabetic Activities of Foeniculum
Vulgare Mill. Essential Oil in Streptozotocin-Induced Diabetic Rats, Macedonian Journal
of Medical Sciences. Published on May 16, 2011.
63. Hzanefi ozbek mustafa ozturk0, Hypoglycemic and Hepatoprotective Effects of
Foeniculumvulgare Miller Seed Fixed Oil Extract in Mice and Rats Easternjournal of
medicine, 2003; 8(2): 35-40.
64. Hanefi Özbek, Serdar Ugras, Irfan Bayram, Ismail Uygan, Ender Erdogan,
Hepatoprotective effect of Foeniculum vulgare essential oil: A carbon-tetrachloride
induced liver fibrosis model in rats Scand. J. Lab. Anim. Sci, 2004; 31(1).
65. Naglaa M Ebeed, Halima S Abdou, Hoda F. Booles, Sherifa H Salah, Ekram S Ahmed
and Kh. Fahmy, Antimutagenic and Chemoprevention Potentialities of Sweet Fennel
www.wjpr.net

Vol 6, Issue 08, 2017.

1427

Basha et al.

World Journal of Pharmaceutical Research

(Foeniculum vulgare Mill.) Hot Water Crude Extract, Journal of American Science 2010;
6(9).
66. Gurinder Jeet Kaur and Daljit Singh Arora, Bioactive potential of Anethum graveolens,
Foeniculum vulgare and Trachyspermum ammi belonging to the family Umbelliferae Current status, Journal of Medicinal Plants Research, 18 January, 2010; 4(2): 087-094.
67. Simona De Marino a, Fulvio Gala a, Nicola Borbone a, Franco Zollo a, Sara Vitalini b,
Francesco Visioli c, Maria Iorizzi d,, Microbial Phenolic glycosides from Foeniculum
vulgare fruit and evaluation of antioxidative activity Phytochemistry, 2007; 68:
1805–1812.
68. Basavaraj v Chivde, Karnakumar v Biradar and Rajabhau s Shiramane, Evaluation of
Hepatoprotective Activity of Flowers of “Tagetes erecta linn”, International Journal of
Pharmaceutical & Biological Archives 2011; 2(2): 692-695.
69. Samra Bashir, Anwar H. Gilani ,Studies on the antioxidant and analgesic activities of
Aztec marigold (Tagetes erecta) flowers, Phytotherapy Research, December 2008;
22(12): 1692–1694.
70. V.B. Pratheesh, Nify Benny & C.H Sujatha , Isolation, Stabilization and Characterization
of Xanthophyll from Marigold Flower- Tagetes Erecta-L, Modern Applied Science,
February, 2009; 3(2).
71. NV Shinde, KG Kanase, VC Shilimkar, VR Undale and AV Bhosale, Antinociceptive
and Anti-Inflammatory Effects of Solvent Extracts of Tagetes erectus Linn (Asteraceae),
Tropical Journal of Pharmaceutical Research, August 2009; 8(4): 325-329.
72. Shinde, N. V.; Kanase, K. G.; Shilimkar, V. C.; Undale, V. R.; Bhosale, A. V.
,Antinociceptive and anti-inflammatory effects of solvent extracts of Tagetes erectus Linn
(Asteraceae), Tropical Journal of Pharmaceutical Research, 2009; 8(4): 325-329.
73. Lokesh J Shetty et al. Pharmacological evaluation of ethanolic extract of flowers of
Tagetes erecta on epilepsy, Journal of Pharmacy Research, 2009; 2(6): 1035-1038.
74. Yoshimasa Kasahara, Ken Yasukawa, Susumu Kitanaka, M. Taufiq Khan, Fred J. Evans,
Effect of methanol extract from flower petals of Tagetes patula L. on acute and chronic
inflammation model, Phytotherapy Research, May 2002; 16(3): 217–222.

www.wjpr.net

Vol 6, Issue 08, 2017.

1428

