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Abstract
Diabetes is one of the most prevalent metabolic disorders in both developed and developing countries. The use of phytochemicals
and dietary agents have gained popularity in the management of this disease. In this study, aqueous and ethanol extracts from okra
fruits produced by conventional plants or plants pre-treated with Indole Acetic Acid (IAA) were tested for anti-diabetic efficacy. These
effects were compared with those of glibenclamide in a Streptozotocin (STZ)-induced diabetic rat model over 6 weeks. Injection
of STZ resulted in a full-blown phenotype of diabetes. By 4 weeks of the study, plasma glucose, total cholesterol and triglycerides
levels were significantly increased when compared with those in non-diabetic control rats. These changes were associated with
significant decreases in body weight and increases in food consumption. Daily administration of okra extracts or glibenclamide did
not generate a significant effect on body weight status, food consumption or glucose levels. However, aqueous extracts from IAAokra resulted in significant reductions in plasma cholesterol and triglycerides levels. These lipid-lowering effects of IAA-extracts
were similar to those of glibenclamide in this animal model. Future studies warrant an investigation of lipid-lowering agents of
aqueous extracts of IAA-okra fruits in this and other animal models.
Keywords: Abelmoschus Esculentus; Indole Acetic Acid; Aqueous Extracts; Ethanol Extracts; Diabetic Rats; Streptozotocin

Introduction
Diabetes Mellitus (DM) is a metabolic disorder characterized
by hyperglycaemia and alterations in glucose metabolism [1].
Based on pathogenesis, there are two types of diabetes, namely
type 1 and type 2; prevalence, distribution of the disorder and
populations at risk as well as the management vary between the
two types [2]. Type 1 is developed because of a lack of insulin;
therefore, insulin therapy is a must for these subjects. Patients with
type 2 are generally adults and generally have insulin resistance as
an underlying cause of the disease. Appropriate diets and lifestyle
can play a crucial role in the management of type 2 diabetes with
respect to individuals who may not make enough insulin and/
or develop insulin resistance [3]. Subjects with type 2 diabetes
also develop other metabolic disorders, including cardiovascular,

Copyright © All rights are reserved by Esan Adewale Michael.

kidney, and nerve diseases [4]. Obesity and lipid disorders are also
common among subjects with type 2 diabetes, making them at a
high risk for cardiovascular diseases.

Depending on the severity of hyperglycemia and diabetes
complications, pharmacological agents may be used in the
management of diabetes. However, pharmacological agents
usually elicit one or more side effects, which may not be tolerated
by a number of patients [5]. On the other hand, ethnomedicine
(alternative therapy) has gained popularity among these subjects [6].
Many bioactive compounds with antidiabetic activity from various
medicinal plants have been isolated and studied, but scientists are
still searching for medicinal plants with strong antidiabetic effect
with little or no side-effects. Many plant metabolites, like alkaloids,
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flavonoids, and phenolic acids have been shown to possess
health-promoting properties [7]. Various approaches have been
developed to increase the production of such functional substances
in agricultural products. One of such approaches is the utilization
of Indole Acetic Acid (IAA) in agricultural research. Indole acetic
acid is involved in virtually all developmental processes in plants,
and as such, it is one of the major endogenous regulators of fruit
development and metabolism [8].
Okra (Abelmoschus esculentus (L) Moench) is a tropical
vegetable that has been used extensively in traditional medicine for
DM treatment. The fruit is very rich in minerals, and a good source
of antioxidant vitamins, with very low fat and calories contents [9].
The fruits are widely used for medicinal purposes with considerable
industrial values. The fibre in okra helps to normalise blood sugar
by regulating the rate at which sugar is absorbed from the intestinal
tract [10]. The plant is also known for its potential to manage other
diseases and disorders [11]. Also, polysaccharides in okra reduce
plasma cholesterol levels and may prevent some cancers by its
ability to bind bile acids [12]. Previous studies have confirmed that
A. esculentus peel and seed possess blood glucose normalization
and lipid profiles lowering action in diabetic condition [13,14].
There are limited or no study on antidiabetic activity of indole acetic
acid-treated okra fruit powder extract in diabetic rats. Therefore,
we hypothesized that okra fruit generated by IAA-treated okra
plants have superior antidiabetic effects when compared with
the effects of conventional okra fruits. Therefore, this study was
conducted in order to investigate the antidiabetic activity of water
and ethanol-extracts of conventional and IAA-treated okra fruit
powder in streptozotocin (STZ)-induced diabetic rats.

Materials and Methods
Ethical clearance

Ethical approval was obtained from the Animal Ethics
Committee of University of Manitoba under project number 13053/2 and followed the University of Manitoba Guides for the Care
and Use of Laboratory Animals.

Collection of Plant Material

Based on our previous study [15], okra fruits from the indole
acetic acid-treated (IAA-treated) and non-treated (control) okra
plants were used.

Plant Extracts Preparation

The okra fruits were washed and air-dried at room temperature
for a duration of 6-week. The dried fruits were pulverized using
mortar and pestle and sieved through sieve no. 40; the produced
okra powder was stored in airtight containers at -20°C. The okra
powder samples (250 g) were subjected to extraction procedures
using 10 volumes of either 75% ethanol or distilled water on a
magnetic stirrer at 40°C for 3 h. The ethanol-extract was decanted,
filtered and transferred into the rotary evaporator equipment
for total removal of ethanol under vacuum; the aqueous residue
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was freeze-dried. The aqueous extract was stirred until a viscous
mixture was obtained, which was then boiled for 10 min, and
allowed to cool followed by centrifugation for 10 min at 12,500g;
the supernatant was then freeze-dried. The freeze-dried powders
from ethanol and aqueous extractions were stored at 4°C during
the entire course of the study.

Animals

Twenty-eight male Sprague-Dawley rats weighing 130 ±15 g of
four weeks of age were used in 7 groups of 4 rats each (n=4 for
each group) for this study as listed below. The rats were housed
in groups of 2 in conventional cages in a room with controlled
temperature (24°C ± 1°C) and a 12:12-hour light-dark cycle with
ad libitum feeding.

Induction of Diabetes

The rats were injected with 65 mg/kg bw STZ (prepared in
saline solution) through the tail vein. Blood glucose levels after one
week were estimated using glucometer and animals with a glucose
level of 250 mg/dL or higher were used in the feeding study. Control
animals were injected with saline.
The Study had the Following Experimental Groups

Group A: Non-diabetic control animals (no treatment)
Group B: Control diabetic rats (diabetic no treatment)

Group C: Diabetic rats received aqueous-extract of control okra at
100 mg/kg BW.

Group D: Diabetic rats received aqueous extract of IAA-treated
okra at 100 mg/kg BW.
Group E: Diabetic rats received ethanol-extract of control okra at
100 mg/kg BW.

Group F: Diabetic rats received ethanol extract of IAA-treated okra
at 100 mg/kg BW
Group G: Diabetic rats received 5 mg/kg bw of glibenclamide.

Okra fruit extracts and the drug were administered daily to all
the animals orally (gavage) for the period of six weeks. Body weight,
blood glucose levels and food intake were measured weekly. Blood
samples were collected from the Jugular vein bi-weekly under light
anaesthesia for total cholesterol and triglyceride measurements.
After six weeks of treatment, the rats were euthanized using carbon
dioxide followed by cardiac puncture; the final blood samples
were collected for biochemical analysis using pre-heparinised
syringes. Various internal tissues including the heart, aorta, spleen,
abdominal fat, liver, and kidneys were also collected, weighed, and
stored at −80°C until analysis. Tissue specimens were fixed in 10%
buffered formalin and sectioned for histologic examinations.

Determination of Blood Glucose

Whole blood glucose concentrations were measured on
blood samples taken from tail vein using a glucometer and strips
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(AlphaTRAK2 glucometer) as previously described by Owiredu et
al, [16].

Plasma Lipids

Plasma levels of Total Cholesterol (TC) and Triglycerides (TG)
were measured in plasma samples taken bi-weekly from fasting
animals per standard enzymatic procedures [17].

Plasma Superoxide Dismutase (SOD) Activities

Randox kits (Randox Laboratories) were used to estimate
superoxide dismutase activities on plasma samples. Superoxide
dismutase activities determination was based on the production
of superoxide (O2-) anions by the xanthine oxidase system [18].
Superoxide reacts with I.N.T (2-(4-iodophenyl)-3-(4-nitrophenol)5-phenyltetrazolium chloride) to form a red formazan dye.
The activity of SOD was estimated by the degree of inhibition
of this reaction, which was measured at 505 nm using UV/VIS
spectrophotometer. The results were expressed as units per
milligram of protein.

Plasma and Liver Total Phenolic Contents

Preparation of Liver for the Folin–Ciocalteu Assay: The
liver specimens were placed into 50 mL centrifuge tubes and
homogenised with 10 mL of distilled water. Homogenisation,
sonication, centrifugation and filtration steps to obtain an extract
were performed as described by Luciano et al, [19]. A 1: 4 dilution
of the extract (3 mL of distilled water added to 1 mL of liver
extract) was chosen. Briefly, 100 μL of the diluted liver extract was
transferred into 15 mL centrifuge tubes and 900 μL of distilled
water were added. The Folin–Ciocalteu reagent was diluted to 1 N
and 500 μL were added to the tubes followed by 2.5 mL aqueous
solution of sodium carbonate (20%; w/v). The mixture was
vortexed mixed for 30 s and incubated for 40 min in the dark at
room temperature. The samples were centrifuged at 2700×g for 10
min at 4°C to remove any sodium carbonate precipitates. A doublebeam spectrophotometer (model UV-1601, Shimadzu Corporation,
Milan, Italy) was used to measure the absorbance of the samples at
725 nm. A vial containing all reagents, except the tissue extract, was
used as blank. Aqueous solutions of garlic acid were used for the
calibration curve, which covered 0 to 80 μg/μL of garlic acid. The
results were expressed as mg of garlic-acid equivalents (GAE)/g of
liver. For the plasma samples, 100 μL of the plasma were transferred
to 15 mL centrifuge tubes and diluted with 900 μL of distilled water.
The Folin–Ciocalteu assay was carried out as described for the liver
samples. The results were expressed as mg of GAE/mL of plasma.
Histological and Immunohistological Examinations: The liver
specimens were processed and sectioned for light microscopy
examination after application of Periodic Acid Schiff (PAS) and
hematoxylin eosin (H&E) staining per our previously reported
procedures. Pancreatic tissues were also processed and stained
with H&E as well as primary and secondary antibodies against
insulin for determination of the density and distribution of betacells [20].
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Statistical Analysis
ANOVA 2-way analysis followed by Bonferroni’s Multiple
Comparison Test was used to perform statistical analysis on data
from all experimental groups. Data are presented as means and
standard deviations. P<0.05 was considered to identify statistically
significant differences among the groups.

Results

Body Weight and Food Intake
Changes in body weight, tissue weight and the level of food
intake are presented in Table 1. A steady body weight gain was
observed in all animals until 2 weeks after STZ injection. Induction
of diabetes state by STZ injection resulted in a significant reduction
in weight gain rates. By the end of the studies at week 6, none of
the treatment protocol resulted in maintaining normal body weight
gain. Thus, at the end of the experiments all of diabetic rats had
significantly (p<0.05) lower body weight when compared with
the body weight of non-diabetic control animals. The induction
of diabetes was associated with increased food intake in all of
the animals. As shown in Table 1, on average the diabetic animals
consumed approximately 3 times more food as compared to the
non-diabetic control animals. This level of increased food intake
remained constant during the experimental course.
Table 1: Body weights and food intake of rats fed with the same
diets.
Treatment
Groups

Body Weight (g)

Food Intake
(g/d)

Initial

Final

Normal Control

281.33±12.76

512.85±24.74

37.55±3.68

H2OEC

269.18±5.29

370.48±16.09

64.45±1.06*

263.80±6.91

329.25±28.12*

56.05±4.28

283.08±12.05

424.23±31.49

Diabetes Control
H2OEE

ETOHEC

ETOHEE

Glibenclamide
(5mg/kg BW)

275.33±9.80

337.03±22.07*

261.93±5.30

373.85±7.91

275.38±15.30

401.68±29.41

60.60±7.07
62.38±2.72

66.13±2.93*

68.98±12.06*

Data are means ± SD (n = 4). * indicate significant differences
relative to the control group at P < 0.05.
Where; H2OEC = Diabetic rats received aqueous-extract of
control okra at 100 mg/kg BW.
H2OEE = Diabetic rats received aqueous extract of IAA-treated
okra at 100 mg/kg BW.
ETOHEC = Diabetic rats received ethanol-extract of control okra
at 100 mg/kg BW.
ETOHEE = Diabetic rats received ethanol extract of IAA-treated
okra at 100 mg/kg BW.
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Blood Glucose Level
Figure 1 shows blood glucose levels in all groups of experimental
rats. Injection of STZ resulted in a diabetic state within 2 weeks and
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stayed constant during the 4 weeks of the remaining experimental
course. Blood glucose levels increased by almost 3 times in all
experimental groups. None of the treatment protocol resulted in
significant reductions in blood glucose levels in diabetic animals.

Figure 1: Effect of okra extracts on serum glucose levels in the experimental animals.
Where; Normal CTNL = Normal control
Diabetes CTNL = Diabetes control
H2OEC = Diabetic rats received aqueous-extract of control okra at 100 mg/kg BW.
H2OEE = Diabetic rats received aqueous extract of IAA-treated okra at 100 mg/kg BW.
ETOHEC = Diabetic rats received ethanol-extract of control okra at 100 mg/kg BW.
ETOHEE = Diabetic rats received ethanol extract of IAA-treated okra at 100 mg/kg BW.

TG and TC Levels Determination in Serum
Table 2: Effect of okra extracts on total cholesterol levels in the experimental animals.
Group

Group average Total Cholesterol (mg/dL)
Week 0

Normal Control

71.2 ± 12.1

H2OEC

70.1 ± 4.4

Diabetes Control
H2OEE

Week 6 (4 weeks post gavaging)

77.3 ± 6.4

118.4 ± 39

71.2 ± 5.7

147.3 ± 29.8*

1093.2 ± 248 *

77.0 ± 9.1

115.3 ± 26.5

581.8 ± 225 *

ETOHEC

82.3 ± 20.7

Glibenclamide

77.0 ± 7.6

ETOHEE

Week 4 (2 weeks post gavaging)

73.3 ± 6.8

149.8 ± 43.0*
131.2 ± 22.9
117.2 ± 26.5
131.6 ± 24.3

Data are means ± SD (n = 4). * indicate significant differences relative to the control group at P < 0.05.

920.5 ± 424 *
813.8 ± 365 *
708.0 ± 285 *
498.5 ± 215 *

Where; H2OEC = Diabetic rats received aqueous-extract of control okra at 100 mg/kg BW.
H2OEE = Diabetic rats received aqueous extract of IAA-treated okra at 100 mg/kg BW.
ETOHEC = Diabetic rats received ethanol-extract of control okra at 100 mg/kg BW.
ETOHEE = Diabetic rats received ethanol extract of IAA-treated okra at 100 mg/kg BW.
In Table 2, serum Total Cholesterol (TC) levels were comparable
among all experimental groups by week 4 of the study. However,
these levels increased in all diabetic rats at week 6 of the study by

different extents. The increments in plasma total cholesterol levels
by the end of the experiments were as follow: non-diabetic control
rats by 66%; non-treated diabetic control animals by approximately
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1400% (p<0.05); control okra water extract-treated diabetic rats
by 1214% (p<0.05); IAA-okra water extract-treated diabetic rats
by 654%; control okra ethanol extract-treated diabetic rats by
891% (p<0.05); IAA-okra ethanol extract-treated diabetic rats by
870%; and glibenclamide-treated diabetic rats by 546%. Similar to
plasma cholesterol levels, plasma triglycerides levels were steady
and comparable among all experimental rats by week 4 of the
study. However, during the last 2 weeks of the experimental course
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the levels of triglycerides were increased by a different degree in
experimental rats. These increases include: non-diabetic control
rats by 81%; non-treated diabetic control animals by approximately
540% (p<0.05); control okra aqueous extract-treated diabetic rats
by 211% (p<0.05); IAA-okra aqueous extract-treated diabetic rats
by 53%; control okra ethanol extract-treated diabetic rats by 382%
(p<0.05); IAA-okra ethanol extract-treated diabetic rats by 142%;
and glibenclamid-treated diabetic rats by 70% (Table 3).

Table 3: Effect of okra extracts on triglyceride levels in the experimental animals.
Group

Group average Triglyceride (mg/dL)
Week 0

Normal Control

43.0 ± 8.8

H2OEC

70.1 ± 4.4

Diabetes control
H2OEE

ETOHEC

ETOHEE

Glibenclamide

Week 4 (2 weeks post gavaging)

Week 6 (4 weeks post gavaging)

65.0 ± 8.1

78.07 ± 12.2

71.2 ± 5.5

170.2 ± 29.8*

454.1 ± 169.5 *

77.0 ± 9.1

67.9 ± 14.1

118.7 ± 18.0 *

77.6 ± 11.9

218.0 ± 101.7 *

56.2± 2.3

105.5 ± 15.2

270.18±126.2 *

41.1 ± 9.1

73.1 ± 13.8

69.88 ± 14.4

46.9 ± 2.8

61.3 ± 17.0

Data are means ± SD (n = 4). * indicate significant differences relative to the control group at P < 0.05.

114.6 ± 46

Where; H2OEC = Diabetic rats received aqueous-extract of control okra at 100 mg/kg BW.
H2OEE = Diabetic rats received aqueous extract of IAA-treated okra at 100 mg/kg BW.
ETOHEC = Diabetic rats received ethanol-extract of control okra at 100 mg/kg BW.
ETOHEE = Diabetic rats received ethanol extract of IAA-treated okra at 100 mg/kg BW.

Plasma SOD Activities

Figure 2: Effect of okra extracts on plasma SOD activities in the experimental animals.
Data: Means ± SD (n = 4)
*Significant at P < 0.05 relatives to the control group.
**Significant at P < 0.05 relatives to the experimental groups.
Where; H2OEC = Diabetic rats received aqueous-extract of control okra at 100 mg/kg BW.
H2OEE = Diabetic rats received aqueous extract of IAA-treated okra at 100 mg/kg BW.
ETOHEC = Diabetic rats received ethanol-extract of control okra at 100 mg/kg BW.
ETOHEE = Diabetic rats received ethanol extract of IAA-treated okra at 100 mg/kg BW.
Glibenclamide at 5 mg/kg BW.
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Figure 2 shows plasma SOD activities in all experimental
rats. Compared with non-diabetic control rats, only 2 groups of
non-treated diabetic rats and control okra water extract-treated

Plasma and Liver Total Phenolic Concentrations
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rats showed significantly (p<0.05) higher levels of SOD activities.
All other treated-diabetic rats showed comparable levels of SOD
activities.

Figure 3: Effect of okra extracts on plasma total phenolic content in the experimental animals
Data: Means ± SD (n = 4)
*Significant at P < 0.05 relatives to the experimental groups.
Where; H2OEC = Diabetic rats received aqueous-extract of control okra at 100 mg/kg BW.
H2OEE = Diabetic rats received aqueous extract of IAA-treated okra at 100 mg/kg BW.
ETOHEC = Diabetic rats received ethanol-extract of control okra at 100 mg/kg BW.
ETOHEE = Diabetic rats received ethanol extract of IAA-treated okra at 100 mg/kg BW.
Glibenclamide at 5 mg/kg BW.

Figure 4: Effect of okra extracts on liver total phenolic content in the experimental animals
Data: Means ± SD (n = 4)
*Significant at P < 0.05 relatives to the control group.
Where; H2OEC = Diabetic rats received aqueous-extract of control okra at 100 mg/kg BW.
H2OEE = Diabetic rats received aqueous extract of IAA-treated okra at 100 mg/kg BW.
ETOHEC = Diabetic rats received ethanol-extract of control okra at 100 mg/kg BW.
ETOHEE = Diabetic rats received ethanol extract of IAA-treated okra at 100 mg/kg BW.
Glibenclamide at 5 mg/kg BW.
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Total phenolic concentrations in the plasma and liver tissue
have been presented on (Figures 3&4). All 6 groups of diabetic rats
had significantly (p<0.05) lower total phenolic concentrations in
their plasma when compared with those in the non-diabetic control
rats (Figure 3). However, the levels of phenolic compounds in the
liver tissues were comparable among all groups of rats (Figure 4).

Liver and Pancreas Histology

Examinations of sections from the liver and pancreatic tissues
from the experimental animals did not reveal major differences
among the group, except for decreased insulin reactivity in the
pancreas tissues of the STZ-injected animals.

Discussion

Diabetes mellitus has been characterized by hyperglycaemia,
insulin resistance, and relative insulin deficiency [21]. The use of
phytochemicals with antioxidant and other beneficial properties
to protect pancreatic β-cells would be of great clinical relevance.
On this note, the present study was designed to test the influence
of Abelmoschus esculentus extracts in diabetic Sprague-Dawley
rats. STZ induces diabetes by disrupting pancreatic β-cells [22].
In the present study, after the administration of STZ, a significant
increase in blood glucose levels was observed after one week. The
hyperglycaemic conditions were also associated with a progressive
body weight loss and a significant increase in food intake in the
experimental rats. These changes were further accompanied by
significant increases in plasma total cholesterol and triglycerides
levels, which took two weeks after STZ injection to develop and
continued in a stable matter until the end of the experiments. Thus,
injection of STZ was effective to induce a full-blown state of diabetes
and all of its complications, including lipid disorders, body weight
loss and increased food intake within a 4-week induction course.
In tandem with this study, Waer [23] observed a necrotic change
in pancreatic β-cells islets in diabetic rats induced with STZ. Also,
shrinkage and condensation of the nuclear materials in pancreatic
β-cell reported by Arulselvan and Subramanian [24] supported the
findings of this present study.
Treatment of these animals with aqueous or ethanol extracts
of either conventional okra or okra produced by plants pre-treated
with IAA resulted in interesting findings. We compared the effects
of okra extracts with those of a well-studied pharmacological
agent, namely glibenclamide over 6 weeks of the experimental
course. Treatment of diabetic rats with okra extracts did not result
in prevention of weight loss in any group of the rats. Interestingly,
the effects of okra extracts in this regard were similar to those of
gilbenclamide. Similarly, none of the treatment protocols could
normalize food consumption in any of the experimental groups.
Unlike our study, the study of Sezik et al, [25] reported increased
body weight in the diabetic animals after the Administration of
Flavonoid Biochanin A (BCA). The reason for this disagreement
could be due to the types and amounts of flavonoids present in
okra extracts. Indeed, our data show a decrease in total phenolic
compounds in the plasma of all diabetic animals when compared
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with those in non-diabetic control rats. This indicates that okra
extracts regardless of the type of okra fruits or the method of
extractions were not able to cause an increase in either plasma or
hepatic contents of phenolic compounds.

A lack of increases in plasma and hepatic phenolic compounds
could also explain the lack of glucose-lowering properties of the okra
extracts. A similar speculation can be reached for the comparable
SOD activities observed in diabetic animals. Kaleem et al, [26] also
observed a decrease in SOD and CAT activity in the diabetic rats;
these authors proposed that it might be due to over-production of
reactive oxygen species in diabetic animals. SOD is involved in the
detoxification of superoxide anion, by converting it into hydrogen
peroxide and water, while catalase catalyses the reduction of H2O2
to water and oxygen, and thus prevent harmful effects of hydroxyl
radicals in the tissues [27]. The decreased activity of antioxidant
enzymes observed in the diabetic rats, may be due to glycation of
the enzyme in response to hyperglycaemia. Previous studies have
reported both glucose-lowering and antioxidant activities for
phenolic compounds [28]. A lack of glucose-lowering effects of okra
extracts could be explained by comparable density and distribution
of insulin-producing cells observed in the pancreatic tissues of
these animals. It is interesting that the anti-obesity efficacy of
okra extracts was similar to that of glibenclamide in this study.
Both types of okra extracts were able to reduce elevated levels
of cholesterol and triglycerides in diabetic animals. Particularly,
aqueous extract of IAA-okra was the most effective agent for
reducing the elevated levels of total cholesterol and triglycerides.
It is interesting that these effects of aqueous extracts of IAA-okra
products are comparable with those of glibenclamide. At this time,
it is not clear what was the functional ingredients in the aqueous
extracts of IAA-okra products. Future studies should focus on
functional properties of this product in this and other animal
models of metabolic disorder.

Conclusion

In conclusion, we report that STZ-induced diabetes in rats
is associated with significant abnormalities in weight gain, food
intake, glucose and lipid metabolism. Neither glibenclamide nor
okra extracts were able to normalize glucose metabolism and
the abnormalities in body weight and food intake. This lack of
efficacy could be related to inadequate doses or bioavailability of
the functional ingredients as no changes were observed in total
phenolic contents of plasma and liver tissues. Another explanation
could be the degree of severity of diabetes. It can be suggested to
test these extracts in animal models of type 2 diabetes. The most
interesting finding of this study relates to the efficacy of aqueous
extracts of IAA-okra on hyperlipidaemia and its similarity to
glibenclamide in this animal model.
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