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ABSTRACT

Triticum aestivum (wWheatgrasses) extract was studied for antidiabetic activity using alloxan-induced diabetes mellitus in rats.
Triticum aestivum at 50, 100, and 200 mg/kg showed significant antidiabetic activity; it effected profound reductions in blood
glucose over 28 days, especially the higher doses of 100 and 200 mg/kg, which were more effective than Glibenclamide.
At 2000 mg/kg, the extract did not lower the blood glucose of normoglycemic rats- an indication of its safety and lack of
hypoglycemic responses under non-diabetic conditions. It would appear that the antidiabetic activity of Triticum aestivum is
through the protection and regeneration of beta cells that enhance insulin secretion, which in turn increases the utilization of
glucose and normalizes carbohydrate, fat, and protein metabolism. This gradual lowering of blood glucose levels brought on
by Triticum aestivum is clinically highly desired. The elicited antidepressant effect of Triticum aestivum was very likely due
to its antioxidant effects and beta-cell regeneration activity. Thus, Triticum aestivum can meet the demand for a nontoxic, safe
alternative to orthodox antidiabetic agents. Triticum aestivum, antidiabetic activity, alloxan-induced diabetes, insulin secretion,
beta-cell regeneration, glucose metabolism, safety, and Glibenclamide.
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INTRODUCTION

Diabetes mellitus is a major lifestyle disorder in the present
world. It is a chronic carbohydrate, fat and protein metabolism
disorder characterized by increased fasting and postprandial
blood sugar levels. More than 220 million people across the
world have diabetes. In 2005, an estimated 1.1 million people
have died from diabetes. Almost 80% of diabetes deaths
occur in low- and middle-income countries. Nearly half of
diabetes deaths occur in people under the age of 70 years;
55% of diabetes deaths are in women. WHO projects that
diabetes deaths will double between 2005 and 2030. The global
prevalence of diabetes is estimated to increase from 4% in 1995
to 5.4% by the year 2030.1

Diabetes and its complications have a significant economic
impact on individuals, families, health systems, and countries.
Diabetes mellitus is a complex metabolic disorder resulting
from either insulin insufficiency or insulin dysfunction.
Type 1 diabetes (insulin-dependent) is caused by insulin
insufficiency due to a lack of functional beta cells. Therefore,

patients suffering from this depend on an exogenous insulin
source. In contrast, patients who have Type II diabetes (insulin-
independent) are unable to respond to insulin and can be
treated with dietary changes, exercise, and medication. Type
2 diabetes is the more common form of diabetes, constituting
90% of the diabetic population. The experimental evidence
suggests that free radicals’ involvement in the pathogenesis
of diabetes2 and, more importantly, in the development
of diabetic complications.3-5 Free radicals can damage
cellular molecules, DNA, proteins, and lipids, leading to
altered cellular functions. Many recent studies revealed that
antioxidants capable of neutralizing free radicals are effective
in preventing experimentally induced diabetes in animal
models6,7 and reducing the severity of diabetic complications.5
The abnormalities produced in lipids and proteins are the
major contributing factors for the development of diabetic
complications like neuropathy, retinopathy, and nephropathy.

Long before the use of insulin became common, indigenous
remedies were used for the treatment of diabetes mellitus and
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hyperlipidemia. There has been an increasing demand from
patients for the use of natural products with antidiabetic and
antihyperlipidemic activity. This is large because insulin
cannot be used orally, and insulin injections are associated
with the risk of hypoglycemia and impairment of hepatic
and other body functions. The undesirable side effects and
contraindications of synthetic drugs and the fact that they are
not suitable for use during pregnancy have made scientists look
towards hypoglycemic agents of plant origin.8 Many herbs and
plant products have been shown to have antihyperglycemic
and antihyperlipidemic action.9-11 In the last few years, there
has been exponential growth in the field of herbal medicine,
and these drugs are gaining popularity both in developing and
developed countries because of their natural origin and fewer
side effects. Many traditional medicines in use are derived from
medicinal plants, minerals, and organic matter.12

The medicines of the modern era, i.e., allopathic
medication, though very potent and provide immediate relief,
are potentially toxic and costly, give no definite answer in
chronic conditions, provide only symptomatic relief, and do
not arrest the underlying disease process. Due to these reasons,
people worldwide are looking to various alternative systems of
medicine, especially herbal medicines, which are considered
nontoxic, cost effective, and effective compared to allopathic
drugs and may provide some answers in chronic disease.
Therefore, for this research project, an herbal plant, Triticum
aestivum (wheatgrass), was selected to study its effect on peptic
ulceration and in the treatment of diabetes mellitus, a major
crippling disease in the world leading to huge economic losses.

Triticum aestivum Linn. Commonly known as wheatgrass,
it belongs to the family Poaceae. It has been claimed to be
useful for anticancer activity,'>2* immunopotency activity>*>%
antioxidant activity,?63? anti-thalassemic activity,'-*
cardioprotective and hepatoprotective activity,> anti-
inflammatory and antiarthritic activity.***! Based on
multipurpose activities and observed shortcomings/limitations
of earlier published reports, we explored the different forms
extracts of Triticum aestivum for antidiabetic, anticancer, and
antiulcer potential.

MATERIALS AND METHODS
Materials

Collection and authentication of plant

Adequate quantities of wheat grain were soaked overnight in
water in a glass bowl. The next day, the soaked wheat grains
were spread on the soil’s surface and filled in plastic trays.
Care was taken so that the grains did not touch one another. A
thin layer of soil was sprinkled on the wheat grains, and then
the tray was covered with a newspaper to provide darkness,
which helped the sprouting. The tray was kept on a covered
balcony. The next day, the tray was uncovered to spray on some
water and was covered again with the newspaper. The previous
step was repeated every day until sprouting took place, after
which the tray was left uncovered and watered every day for
ten days. On the 10th day, the wheatgrass was harvested by

cutting it with a scissor about 1/2” above the soil’s surface.
This collection was done from November to December 2013-
2014. A taxonomist confirmed and authenticated the botanical
identity of the plant.

Animal

The present study was conducted in Wistar rats. After getting
permission from the institutional animal ethical committee
(IAEC), animals were procured from Shree Pharm, Bhandara.
They were caged in wired meshed cages and kept in the
animal house of the department for seven days to adapt to the
new environment before subjecting them to the experiment.
Animals were fed on a pallet diet. Animals were maintained
in ideal conditions of temperature 25-26°C, relative humidity
50-70%, and light and dark cycles of 12 hours each. Animals
used in this study were albino rats of the Wistar strain,
weighing between 120-250 g of either sex. Rats were used
to investigate the antidiabetic activity, antiulcer activity, and
histopathology of the pancreas in the antidiabetic study, and
the stomach in the antiulcer research was studied.

METHODS AND MATERIALS

Preparation of plant extract

The collected Triticum aestivum (wheatgrass) was carefully
cleaned, dried under shade, powdered with an electric mixture,
and stored in a separate airtight container until it was used to
prepare the extract. 200gm of dried wheatgrass powder was
macerated separately in 70% ethanol overnight. Then, it was
packed in the percolator tube and was extracted using 70%
ethanol, yielding an extract that was brownish-black semi-
solid; from 200 g of dried powder, 9 g extract was yielded.
The extract was separated in an airtight container and kept
inside the refrigerator.

Induction of diabetes

The chemical method was employed to study the hypoglycemic
activity. Alloxan monohydrate was used to induce diabetes.
Animals used were Wistar rats of either sex. The random blood
sugar was estimated with the help of a glucometer. Following
an overnight fast, animals were injected intraperitoneal with
freshly prepared alloxan monohydrate 2% solution dissolved
in 0.9% sodium chloride in a dose of 150 mg/kg body weight.
Following injection, animals were carefully observed for the
first 24 hours for any evidence of adverse effects like allergic
reactions, behavioral changes, and convulsions. No untoward
response was observed in any animal. Since alloxan is capable
of producing fatal hypoglycemia as a result of massive
pancreatic insulin release, animals were treated with 30
percent glucose solution orally at different time intervals after
six hours of alloxan induction, and 5 percent glucose solution
was kept in bottles in their cages for the next 24 hrs to prevent
hypoglycemia. Random blood glucose (RBS) was recorded
daily for one week. Animals developed stable hyperglycemia
after 4-5 days. Only those animals with blood glucose >250
mg/dl were selected for the study. Later, they were divided into
six groups of 6 animals each.
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Collection of the blood and estimation of serum glucose

Blood was withdrawn from the retro-orbital sinus under ether
inhalation anaesthesia, and glucose levels were estimated at
intervals of 0,15t 354 7t 14t "and 28™ day, using a ContourTS
glucometer manufactured by Bayer Healthcare LLC, USA

Ethical clearance

The Institutional Animal Ethics Committee (IAEC) approved
the experimental protocol.

Experimental Design for Antidiabetic Study

Animals were divided into six groups of six animals each.
Doses (50,100,200 mg/kg orally) for the study. Feed and water
were provided ad libitum to the animals. Animals were divided
for the antidiabetic study in the following manner:
Group I (NC): Control vehicle only (1 ml of 2 % gum acacia).

Group II (DC): Diabetic control alloxan (150 mg/kg body
wt) treated only once

Group III (DEI1): Diabetic + Triticum aestivum 50 mg/kg
body wt extract treated

Group IV (DE2): Diabetic + Triticum aestivum 100 mg/
kg body wt extract treated

Group V (DE3): Diabetic + Triticum aestivum 200 mg/kg
body wt extract treated

Group VI (DG): Diabetic + Glibenclamide 5 mg/kg body
weight).

The study was conducted for a total of 28 days in rats.

In rats, random blood glucose levels were determined on
days 0, 1, 3,7, 14, and 28.
Histopathological Studies
Pancreatic tissues from all groups were subjected to
histopathological studies. The whole pancreas from each
animal was removed 28 days after sacrificing the animal
under anaesthesia. Pancreatic tissue was collected in 10%
formalin solution and immediately processed by the paraffin

technique. Sections of 5 um thickness were cut and stained
by haematoxylin and eosin (H and E) for histological
examination.*?

Acute Toxicity study

An acute oral toxicity study for the test extract of the plant
was carried out using OECD/OCED guideline 425. The
test procedure minimizes the number of animals required
to estimate the oral acute toxicity. The test also allows the
observation of signs of toxicity and can also be used to identify
chemicals that are likely to have low toxicity.* Healthy, young
male Wistar rats weighing 120-200 grams were taken, and the
animals were divided into six groups of six animals each. All
groups were given hydroalcoholic extract Triticum aestivum
in graded doses of 100, 200, 400, 800, 1000, and 2000 mg/kg
body weight. A single dose of an extract of Triticum aestivum
was administered orally after overnight fasting. The animals
were observed continuously for 30 min, 1 hrs, 24 hours, and
then occasionally for a further 14" day for any toxic effect of
extract 4447,

Limit test at 2000 mg/kg.

The drug was administered in a dose of 2000 mg/kg of body
weight orally to one animal. This first test animal survived.
Then, five other animals were dosed sequentially; six were
tested. Animals were observed individually for tremors,
clonic convulsions, tonic extensions, catatonia, spasticity,
opisthotonus, loss of righting reflex, ataxia, sedation, muscle
relaxation, arching and rolling, ptosis, lacrimation, diarrhoea,
salivation, writhing, respiration and skin color. Further photo
actometer was used to observe any change in motor activity,
whether it is increased or decreased during the first 30 min
after dosing, periodically during the first 24 hrs (with special
attention given during the first 4 hrs), and daily after that,
for a total of 14 days. No animal died. Therefore, the LD s,

Table 1: Signs in different groups when observed for 24 hours.

Signs Gpl (100%) Gp 2 (200%*) Gp 3 (400%*) Gp 4 (800%*) Gp 5 (1000%) Gp 6 (2000%*)
Tremors Ab Ab Ab Ab Ab Ab
convulsions Ab Ab Ab Ab Ab Ab
Gait N N N N N N
Spasticity Ab Ab Ab Ab Ab Ab
Opisthotonus Ab Ab Ab Ab Ab Ab
Loss of righting reflex No No No No No No
Ataxia NM NM NM NM NM NM
Sedation NS NS NS NS NS NS
Muscle relaxation NT NT NT NT NT NT
Ptosis Ab Ab Ab Ab Ab Ab
Lacrimation No No No No No No
Diarrhea NBR NBR NBR NBR NBR NBR
Writhing No No No No No No
Respiration N N N N N N

Ab: Absent
NBR: Normal Bowel Reflex

Gp: Group *mg/ml

NT: Normal Tone N: Normal

NM: Normal Movement

NS: Normal Sleep,
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is greater than 2000 mg/kg.** An investigation with 1/40™,
1720, 1/10 ®, and 1/5 ©© of 2000 mg/kg, i.e., 50, 100, 200, and
400 mg, was done in pre-screening; hence this dose was used
in final screening.

RESULTS

Acute Toxicity Studies

The hydroalcoholic extract of Triticum aestivum (HETA) was
administered in graded doses of 100, 200, 400, 800, 1000 &
2000 mg/kg and was given to six groups with six rats in each
group. The animals were observed for signs such as tremors,
clonic convulsions, tonic extensions, catatonia, spasticity,
opisthotonos, ataxia, ptosis, lacrimation, diarrhea, and
salivation. The rats did not show any adverse effect mentioned
above, even at the 2000mg/kg dose, ten times the study dose.
All reflexes were found normal, as shown in Table 1.

Antidiabetic activity

Table 2-A shows the mean values of all readings at baseline,
after alloxan administration, on the 1%, 3%, 7" 14 and 28
day in all six groups. Table 2-B shows statistical calculation
with t-test (t-value) and p-value after comparing (a) distill water
with alloxan diabetic control, (b) alloxan diabetic control with
extract-treated groups, and (c) standard ranitidine with extract-
treated groups. All six groups had no significant difference in
the Baseline Blood Sugar Level. In group I (normal), there was
no significant change in the Blood Sugar level over 28 days. In
groups IL, III, IV, V, and VI, after administration of alloxan,
there was a significant increase in Blood Sugar level after
48 hr. In group II (Diabetic control), there was a progressive
increase in blood sugar level for 1% seven days, and then there
was a slight decrease in the Blood Sugar level from day 14
onwards. In groups treated with HETA, there was a decrease

Table 2A: Effect of hydroalcoholic extract of Triticum aestivum (HETA) on random blood sugar in rats

Blood sugar level (mg/dl) Mean + SD

GR n=6 Drugs /Dose  Before After Drug Administration (ADA)
Base-line 48hr After alloxan 24 hr. 72 hr. Seven day 14 day 28 day
I DW 102 132.83 +1.47 133.50+1.04 133.33+1.96 133.33+1.96 133 +1.41 133.33 £2.25 135.5+1.37
I Alloxan 150" 133.83+ 1.47 449.16 + 2.48 467.66+£10.11 477.66 +7.68 496+ 5.51 456.33+£3.55 354.83+4.99
Alloxan 150!
11 + HETA 50 133.66 +1.75 423.50+3.01 420.33 £2.06 383.16+5.81 333.16 £3.06 242+4.97 169.83 £ 6.70
v Alloxan 150 13, 335 16 426,50 + 3.08 42416331 31433294 284.50:437 213.66+233 139.33+3.72
\% Alloxan 1503, 3 1 47 425,50 2.5 361.83+491 27950677 22583+5.15 200£3.68 13650 £4.41
+ HETA 2002 . B . . . . . . . . . . o
Alloxan 150’
VI + gliben 52 133.50 + 1.87 428.83+2.92 417.83+11.60 326.83+6.82 261.3345 169+4.69 142 £4.47
GR-Groups DW-Distil water Glib- Glibenclamide
Table 2B: Effect of hydroalcoholic extract of Triticum aestivum (HETA) on random blood sugar in rats (t-test, p-value)
Blood sugar level (mg/dl) Mean + SD
GR n=6 Drugs /Dose  Before After Drug Administration (ADA)
Base-line 48hr After alloxan 24 hrs. 72 hrs. Seven day 14 day 28 day
DW 102 Alloxan 0.000 286.83 79.49 106.32 156.21 187.88 104.59
150! (1.00, NS) (0.000, S) (0.000, S) (0.000, S) (0.000, S) (0.000, S) (0.000, S)
Alloxan 150" 0.178 16.09 11.23 24.02 63.25 85.77 54.18
+HETA 50> (0.86,NS) (0.000,S) (0.000,S) (0.000,S) (0.000,S) (0.000,S) (0.000,S)
Alloxan Alloxan 150" 0.46 14.02 10.01 48.61 73.63 139.58 82.11
150! +HETA 100> (0.64, NS) (0.000, S) (0.000, S) (0.000, S) (0.000, S) (0.000, S) (0.000, S)
Alloxan 150" 1.17 17.27 23.05 47.37 87.67 122.51 80.20
+ HETA 200> (0.26, NS) (0.000, S) (0.000, S) (0.000, S) (0.000, S) (0.000, S) (0.000, S)
Alloxan 150" 0.15 3.10 0.52 15.39 29.98 26.13 8.45
+HETA 50>  (0.87,NS) (0.71,NS) (0.62,NS) (0.000,S) (0.000,S) (0.000,S) (0.000,S)
Alloxan 150" Alloxan 150!  0.71 1.34 1.28 4.12 8.53 20.87 291
+Gliben 5> +HETA 100> (0.49,NS) (0.20,NS) (0.24,NS) (0.002,S) (0.000,S) (0.000,S) (0.017,S)
Alloxan 150" 1.37 2.20 10.88 12.05 12.10 12.72 3.76
+HETA 200°  (0.20,NS) (0.05,NS) (0.000,S) (0.000,S) (0.000,S) (0.000,S) (0.004,S)
GR-Groups DW-Distil water NS- Non-significant S- Significant,
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Group V

Figure 1: Histopathological studies

in Blood Sugar levels. In group II1, a significant reduction in
Blood Sugar level was seen on the 7" day, which was highly
significant from day 14 onward to the 28" day. In group IV
(100 mg), there was a significant decrease in Blood Sugar level
on day three, which was highly significant from day seven
onwards, which was statistically significant, and blood sugar
level came to a non-diabetic level at the end of the study, i.e., on
the 28™ day. In group V, there was a decrease in Blood Sugar
level from day 1, which was statistically significant, and blood
sugar level came to a non-diabetic level. In glibenclamide-
treated groups, there was a highly significant fall in blood sugar
levels on day one and a continuous fall in random blood sugar
levels over the next 28"-day period.

Histopathological Studies

Group I photomicrograph showing regular, normal appearance
of the nucleus, tightly arranged islet cells were observed in
the normal control group. In group 11, alloxan caused severe
necrotic changes, especially in the center of islets. Nuclear
changes, karyolysis, and the disappearance of the nucleus
and residue of destroyed cells were visible in some places.
Relative size reduction, number of islets especially around
the central vessel, and severe reduction of cells were clearly
seen. Group III shows the histopathological study of the
treated group, which indicated increased volume density of
islets and increased number of cells, which may be a sign of
regeneration. Group IV photomicrograph of the HETA-treated
group (100 mg/kg) showed increased volume and density of
islets and increased percentage of cells, as well as an increase
in cell diameter, which may be a sign of regeneration. The
photomicrograph of group V showed that the size of islets was
significantly increased, and the necrosis and atrophy of islets
were improved considerably; also, the number and diameter of
the cell islets appeared to be regular compared to the diabetic
group. Photomicrographs of group V standard (glibenclamide
Smg/kg) treated group rat showing moderate expansion and
restoration of normal cellular population size of islets with
hyperplasia by Glibenclamide (Figure 1).

Group I: Photomicrograph of the pancreas of normal rat
(H&E x 400); Group II: Photomicrograph of the pancreas of
rat treated with Alloxan 150 mg/kg body wt (H & E x 400);
Group III: Photomicrograph of the pancreas of rat treated with
hydroalcoholic extract of Triticum aestivum (HETA) at a dose
50 mg/kg (H &E x 400) on 28" day; Group IV: Photomicrograph
of the pancreas of rat treated with hydroalcoholic extract of
Triticum aestivum (HETA) at dose 100 mg/kg body wt (H &E
x 400) on 28" day; Group V: Photomicrograph of the pancreas
of rat treated with hydroalcoholic extract of Triticum aestivum
(HETA) at dose 200 mg/kg (H &E x 400) on 28" day; Group
VI: Photomicrograph of pancreas of rat treated with standard
drug Glibenclamide 5 mg/kg (H & E x 400) on 28" day

DISCUSSION

In the present study, Tritium aestivum (wheatgrass) shoot
extract has been investigated for its antidiabetic activity in
experimentally alloxan-induced diabetic mellitus and antiulcer
activity in aspirin-induced ulcer & swimming stress-induced
ulcer models in Wistar rats. To explore the mechanism of
antidiabetic activity of triticum aestivum, its effect was
studied on random blood glucose levels, and we also examined
the impact of various dosages on normal rats to look for
hypoglycemic effect and histopathology of the beta cells of the
pancreas by using rats as an experimental animal. To explore
the mechanism of antiulcer activity of triticum aestivum, its
effect was studied in an aspirin-induced ulcers model and a
swimming stress-induced ulcer model in rats. Despite the
availability of several antidiabetic agents, the treatment of
diabetes mellitus remains unsatisfactory, especially concerning
the complete cure of the disease. Therefore, there is always a
constant effort to screen more effective and better drugs.

Further the drugs presently available in modern medicine
have toxic potential and are costly, hence cannot be afforded
by the poor patient. In search of the least harmful and less
expensive alternative, herbal medicine or drugs have become
the agents of choice for the treatment of ailments nowadays.
Within view and aim, the present study was selected to screen
the Triticum aestivum extract for its antidiabetic activity.

In the present experimental work, the antidiabetic activity
and histopathology of the beta cells of the pancreas using rats
as experimental animals have been evaluated while studying
the antihyperglycemic activity of triticum aestivum. In non-
diabetic rats, wheatgrass extract administered in daily doses
of 50, 100, and 200 mg/kg for 28 days showed no change in the
blood glucose level. It suggests extracts of Triticum aestivum
do not show a decrease in the normal blood glucose level.
Therefore, it does not have hypoglycemic activity, usually
the most important and harmful side effect of insulin and
sulphonylureas. Extract of Triticum aestivum (wheatgrass)
in our study showed a significant decrease in random blood
sugar levels in all the study doses (50,100,200mg/dl). Our
study agrees with Sheikh et al., 2011.*® who also reported
the blood sugar-lowering properties of Triticum aestivum in
alloxan-induced hyperglycaemic rats. However, their research
studied the fresh juice of Triticum aestivum (wheatgrass). They
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showed that the wheatgrass can reverse the effects of alloxan-
induced diabetes significantly. The mechanism they put
forward about its hypoglycemic action may be by increasing
either the pancreatic secretion of insulin from B-cells of islets
of Langerhans or its release from bound form, or the juice
may enhance peripheral utilization of glucose or reduce the
absorption of glucose from GIT.

In the present study, we treated rats with different dosages
of hydroalcoholic extract of Triticum aestivum (wheatgrass).
We carried out our study for 28 days (4 weeks) and showed
the random blood sugar level reduction in the doses of 50, 100,
200 mg/kg. 100mg/kg and 200mg/kg, there was a significant
decrease in random blood glucose levels compared to standard
glibenclamide. Histopathological examination of the pancreas
has shown an increase in diameter as well as several beta
cells, indicating the proliferation with regeneration of beta
cells after 28-day treatment with wheatgrass extract in rats.
These changes are dose-dependent; maximum proliferation
and increase in beta cells were observed orally at 200 mg/
kg. In alloxan-induced diabetic rats, the reduction in beta
cell number and islet diameter was noticed, indicating the
loss of integrity between the cells in the islets. It suggests
that the regeneration effect, antioxidant effect supported®,
and the prevention of mucosal damage of beta cells might
contribute as an additional mechanism of antidiabetic activity
of wheatgrass extract. No such changes were seen in the
normal rats, further supporting Triticum aestivum (wheatgrass)
activity. The extract of Triticum aestivum (wheatgrass) in our
study has shown significant antidiabetic activity supported by
histopathological improvement, shown as regeneration of beta
cells and diameter. The antidiabetic activity of the extract of
Triticum aestivum in the present study appeared to be due to
the prevention of oxidative stress and the regeneration of beta
cells of islets of Langerhans. This, in turn, might improve
insulin secretion from beta cells and increase the peripheral
utilization of glucose.

Therefore, as shown by our experimental work, it is
inferred that Triticum aestivum (wheatgrass) may be a
useful and antidiabetic agent. Since it has not decreased
the normoglycemic rat blood glucose level, it will avoid the
major side effect of hypoglycemia, which generally occurs
with insulin and oral hypoglycemic agents. Because of its
significant antidiabetic activity against alloxan-induced
diabetes mellitus, more studies and clinical trials will be
required before establishing it as an antidiabetic agent for
human use. Furthermore, it will be a safe alternative because
of the lack of insulin and other antidiabetic drug side effects.

CONCLUSION

The extract of Triticum aestivum did not decrease the blood
sugar level even at 2000 mg/kg p.o. in normal glycaemic rats.
This suggests its use is safe in diabetes, as it does not produce
hypoglycemia. The three doses (50,100, and 200 mg/kg) were
selected by trial and error to conduct the present study. The
extracts of Triticum aestivum showed significant antidiabetic
activity against alloxan-induced diabetes mellitus in rats.

This is evident from a decrease in blood sugar levels. This
could reach a normal level over 28 days. We compared the
antidiabetic effect of Triticum aestivum with Glibenclamide
and were found to be more effective than glibenclamide in
doses of 100 mg/kg p.o. and 200 mg/kg p.o. An extract of
Triticum aestivum (wheatgrass) produced a gradual fall in
blood sugar levels, which is desirable in clinical situations.
The extract of Triticum aestivum may be responsible for the
antidiabetic effect by protecting beta cells and increasing
insulin secretion. Our study’s regeneration of beta cells in
terms of increased number and diameter has further supported
the improvements in insulin secretion. The increased secretion
of insulin enhances the peripheral utilization of glucose and
corrects the metabolisms of carbohydrates, fat, and protein,
producing the antidiabetic effect. Thus, in the present study,
the significant antidiabetic effect of Triticum aestivum
(wheatgrass) in rats may be due to antioxidant properties as
well as regeneration of beta cells. Further, Triticum aestivum
did not show a decreased blood glucose level in normal rats.
Hence, it may be a safer and better alternative than other
antidiabetic agents.
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