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Background: The morbidity and mortality rate from diabetic mellitus are increasing in the
world especially in low- and middle-income countries; hence, it is necessary to evaluate the
efficacy and safety of medicinal plants to support existing drugs in treating diabetes mellitus.
Therefore, the aim of this study was to evaluate the hypoglycemic effect of 80% methanol
root extract of Acanthus polystachyus in normoglycemic, hyperglycemic, and streptozotocin—
nicotinamide induced diabetic rats.

Methods: Male albino Wistar rats were divided into five groups (n=6) in all three models. In
all models, group one rats served as a negative control and were received vehicle (10mL/kg
distilled water), whereas group two (APRE100), three (APRE200), and four (APRE400)
were treated with 100, 200, and 400mg/kg of extract, respectively, and group five were
treated with glibenclamide (Smg/kg) and served as a positive control. Blood glucose levels
were measured at different time points by taking blood from their tails. Data were analyzed
using one-way ANOVA followed by Tukey’s post hoc test to carry out comparisons between
and within-group and P < 0.05 was considered as statistically significant.

Results: The root of Acanthus polystachyus reduces peak blood sugar levels significantly
after the loading of oral glucose at all tested doses. In streptozotocin—nicotinamide-induced
type 2 diabetic rats, the daily oral administration of the crude extracts showed a significant
reduction of blood glucose level at all tested doses compared to the negative control group.
However, the extract did not reduce blood glucose levels in normoglycemic rats at all tested
doses compared to both negative and positive control.

Conclusion: From this study, it can be concluded that the root extract of Acanthus poly-
stachyus showed an antihyperglycemic effect in hyperglycemic and diabetic rats but lack
hypoglycemic effect in normoglycemic rats. Hence, the plant root may be a good candidate
for the development of new antidiabetic drugs.

Keywords: Acanthus polystachyus, antihyperglycemic, type 2 diabetes, streptozotocin,
nicotinamide

Background
Diabetes Mellitus is one of the most common metabolic disorders characterized by
hyperglycemia due to lack of insulin secretion or/and action.'™ As a result of
persistent hyperglycemia, there could be micro-and macrovascular complications
that result in significant morbidity and mortality. It is considered as one of the five
leading causes of death worldwide.*

There are a lot of pathogenic processes that are involved in the development of
diabetes. Based on this pathogenic process diabetes is classified into four types;

submit your manuscript

Dove n

http:

" in @

Clinical Pharmacology: Advances and Applications 2020:12 149-157 149

© 2020 Derebe et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-2287-6586
http://orcid.org/0000-0003-1727-9231
http://orcid.org/0000-0002-6164-2889
mailto:dagninet37@yahoo.com
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Derebe et al

Dove

type 1 Diabetes Mellitus due to immune-mediated p-Cell
destruction, type 2 Diabetes Mellitus due to insulin resis-
tance, other specific types of diabetes, and gestational
Diabetic Mellitus. Diabetes type 2 is the most common
which accounts 90-95% of the total Diabetic Mellitus
patients. '

It is estimated that the global prevalence of diabetes will
increase from 382 to 592 million people between 2013 and
2035 because of factors such as aging, sedentary lifestyle,
eating habits, and obesity. Obesity is associated with the
increased production of reactive oxidative species, and it is
one of the main risk factors for the development of type 2
diabetes, which is again characterized by insulin resistance
and imbalanced glycemic homeostasis.”

The currently available oral hypoglycemic and antihy-
perglycemic drugs for type-II diabetes have their limitations,
adverse effects, and secondary failures. Therefore, to reduce
their cost, limitation, and adverse effects, the focus has been
shifted towards the medicinal plants for safe and effective
use. Recently, a lot of medicinal plants are being investi-
gated for their role in the pharmacotherapy of diabetes.'

It was estimated that more than 1000 plant species are
traditionally being used for the treatment of Diabetic
Mellitus. Studies have shown that the antidiabetic activity
of medicinal plants is mainly due to the presence of
alkaloids,
terpenoids.'®'> The methanol extract of Acanthus poly-

phenolic  compounds, flavonoids, and

stachyus Delile (Acanthaceae) roots also contain second-
like
terpenoids which are known to have blood-glucose-

ary metabolites flavonoids, polyphenols, and
lowering activity according to previous preliminary phy-
tochemical studies.'®'” In addition, another plant (root of
Acanthus ilicifolius) with the specious had shown to have
antidiabetic activity.'® Hence, the present study was
planned to evaluate the hypoglycemic and antihyperglyce-
mic effect of 80% methanol root extract of Acanthus
polystachyus in streptozotocin—nicotinamide-induced type

2 diabetic rats.

Materials and Methods

Plant Material

The root of Acanthus polystachyus was collected from
around Bahir Dar, the capital city of the Ambhara
Regional Governmental State. The city is 560Km
Northwest of Addis Ababa, Central Ethiopia. The authen-
ticity of the plant material was confirmed by the National
Addis Ababa

Herbarium, Department of Biology,

University, where a voucher specimen (with a voucher
number of DD002) was deposited.

Reagents and Drugs

Methanol, Streptozotocin, Glibenclamide, Nicotinamide,
and all other regents with analytical grade were purchased
from Ethiopian Pharmaceutical Supply Agency, Addis
Ababa-Ethiopia.

Experimental Animals

Albino Wistar rats (150-200gm) and Swiss albino mice
(20-30mg) of either sex used in this study were purchased
from the animal department of Ethiopian Public Health
Institute and acclimatized for a week before commencing
the experiment. They were kept under standard conditions
(at a temperature of 22 + 2°C, humidity 50 + 15%, and
with 12 hr light/12 hr dark cycle) and the animals are
freely accessed to standard pellets and water ad libitum.
The care and handling of the animals were performed
according to the internationally accepted standard guide-
line for the use of laboratory animals."”

Extract Preparation
The fresh root of the plant material was thoroughly
washed with distilled water to remove dirt, soil, and
dried under a shade with optimal ventilation for 2 weeks.
The dried root was further chopped into small pieces and
reduced to powder using an electronic miller. The coarsely
powdered root (100g) was subjected to a maceration
extraction procedure using 80% methanol. The plant and
solvent mixtures were placed on an orbital shaker (at
160rpm) for 72 hours at room temperature. Then, each
sample was filtered out using a Whatman number #1 filter
paper and the mark was macerated three times. The fil-
trates were combined and dried in an oven at a temperature
not exceeding 40°C. Finally, the weights of the dry extract
were measured to determine the percentage yield of each
extract, and all the dry extracts were transferred into a vial
and kept in a desiccator until use as shown in Figure 1.
For this study, 80% of methanol, instead of water, was used
to get a greater percentage of extract yield based on previous
studies conducted. Importantly, 80% methanol is more effi-
cient in the cell wall and seed degradation as well as having
low or no enzyme activity as compared to water. Additionally,
the methanol extract of plant materials contains a wide variety

of polar (and moderately non-polar) compounds.”®*'
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Figure | Schematic diagram of extraction.

Preliminary Phytochemical Screening

The 80% methanol root extract of Acanthus polystachyus
was screened for the presence of alkaloids, flavonoids,
polyphenols, tannins, saponins, terpenoids, glycosides,
and anthraquinones, and steroidal compounds.**

Acute Oral Toxicity Test

Acute oral toxicity studies were performed according to
OECD 425 guideline. Five Swiss Albino mice were used.
After overnight fasting, one animal was given a single
dose of 2000mg/kg root extract of Acanthus polystachyus
orally by using oral gavage. The animal was closely
observed for any behavioral and physical abnormality for
30 minutes and every four hours for 24 hours, then reg-
ularly for 14 days. Based on the results from the first
mouse, additional four mice were taken and fasted for 3
hours, administered a single dose of 2000 mg/kg, and
followed similarly.*?

Measurement of Blood Glucose Level
Blood samples were withdrawn from the tail vein of each
animal aseptically, and the blood glucose level was mea-
sured using glucometer. In all cases, blood glucose level
measurement was done in triplicate and the average value
was taken.

Hypoglycemic Activity of the Extract in

Normoglycemic Rats

Before commencing the experiment, the rats have been
fasted for 18 hours with free access to water. Then, 30
non-diabetics rats were randomly divided into five differ-
ent groups (n=6). Group I: normal control rats received

distilled water; group II-1V: rats treated with 100, 200, and
400mg/Kg body weight of root extract of Acanthus poly-
stachyus orally respectively; group V: rats received glib-
enclamide (5Smg/kg). The blood glucose level of each rat
was measured just before treatment (at 0 hr) as a baseline,
and then at 1, 2, 4, and 6 hours after treatment.

Hypoglycemic Effect on Oral Glucose
Tolerance Test (OGTT)

After 18 hours of fasting, 30 normoglycemic rats were
selected and randomly divided into five groups (n=6).
Group I received distilled water (control), Group II
(APRE200), Group III (APRE100), and Group IV
(APRE400) dosed with 200, 300, and 400mg/kg of
Acanthus polystachyus root extract, respectively. Group
V received glibenclamide (5mg/kg) orally. Thirty minutes
after the treatment, all the animals were loaded with 3 g/kg
of glucose solution. Then blood glucose was measured at
the baseline (0 minutes), 30, 60, 90, and 180 min after the
glucose loading.

Induction of Type 2 Diabetes in Rats

Type 2 diabetes mellitus was induced by a single intraper-
itoneal (IP) injection of freshly prepared solution of strep-
tozocin (65mg/kg) with 0.1 M citrate buffer (pH 4.5), after
a 15-minute intraperitoneal injection of nicotinamide
(250mg/kg) prepared in normal saline, in overnight fasted
rats. Then, hyperglycemia was confirmed by measuring
blood glucose level after 72 hours of streptozocin admin-
istration. When the plasma glucose levels persistently ele-
vated by >250mg/kg via repeated measurements of blood
glucose in the 7 and 14 days of streptozocin administra-
tion, rats were considered to be diabetic and included in
the study.*2¢

Antihyperglycemic Effect of the Extract in

Diabetic Rats

After 18 hours of fasting, 30 experimentally induced dia-
betic rats were recruited and divided into five groups (n=6)
randomly. Group I: normal control rats received of dis-
tilled water (10mL/kg); group II-1V: rats treated daily with
100, 200 and 400 mg/Kg body weight of Acanthus poly-
stachyus root extract orally respectively; group V: Rats
received glibenclamide (5 mg/kg) for 28days. A blood
glucose level of each rat was measured just before treat-
ment (at 0 days) as a baseline, and then at 7, 14, 21, and 28
days after treatment. Besides this, the body weight, lipid
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profiles such as total cholesterol (TC), triglycerides (TG),
high-density lipoproteins (HDL), and low-density lipopro-
teins (LDL) were determined on the 28th-day.

Lipid Profile Determination

The lipid profile was determined in overnight fasted dia-
betic rats. On day 28, the rats were euthanized with ether
anesthesia and cardiac puncture was performed to collect
the blood sample. The blood sample was put for 1 hour at
room temperature and centrifuged at 1500 x for 15 min at
4°C to prepare. Then, the levels of serum TC, HDL-C, and
TG were determined with an automated chemistry analy-
zer (humostar 80, Germany). LDL-C levels were calcu-
lated by the Friedewald formula, where LDL= TC—(HDL)
-TG/5.>7

Statistical Analysis

Data were analyzed using SPSS version 23 and expressed
as means = SD. Data between and within the group were
analyzed using a one-way analysis of variance (ANOVA)
followed by Tukey’s post hoc multiple comparison test.
Significant levels were tested at p < 0.05.

Ethical Considerations

Animals were handled according to international animal
care and welfare.'” The ethical clearance was requested
and an ethical clearance letter with reference number
HRTT/04/234/2019 was obtained from the research and
ethics review committee of the Amhara Public health
institute before commencing the actual work.

Results

Extraction

The percentage yield value of 80% methanol extract of the
dried root of Acanthus polystachyus was found to be
18.82% (w/w). The extract was dark-brown at room tem-
perature and solidified when kept in an oven at 40°C.

Phytochemical Screening

Qualitative phytochemical analysis of the crude extract
confirmed the presence of tannins, flavonoids, saponins,
polyphenols, terpenoids, glycosides, and anthraquinones,
whereas alkaloids and steroids were not detected (Table 1).

Acute Toxicity Study
Acute toxicity study of the 80% methanol root extract of

Acanthus  polystachyus ~was done through oral

Table | Results of Phytochemical Screening of Methanolic Root
Extract of Acanthus polystachyus

S.no Tests Extract

Tannins
Flavonoids
Saponins
Polyphenols
Terpenoids
Glycosides

+ + + + + o+ o+

Anthraquinones
Alkaloids
Steroids

VO 00O N O U AW N —

Notes: (+) = Present, (_) = Absent.

administration of one dose of 2000mg/kg. The gross phy-
sical and behavioral observation failed to reveal any beha-
vioral, neurological, autonomic, or physical changes such
as alertness, motor activity, restlessness, convulsions,
coma, diarrhea, and lacrimation throughout the observa-
tion time. Thus, the median dose (LD50) of the plant
extract is alleged to be greater than 2000mg/kg, indicating
a decent margin of safety.

Hypoglycemic Activity of the Extract in

Normoglycemic Rats

The root extract of Acanthus polystachyus failed to
significantly reduce blood sugar levels in normoglyce-
mic rats at all tested dose levels at all observed times
But,
reduces blood sugar level significantly compared to the

compared to negative controls. glibenclamide
negative controls at 1 hour, 2 hours, 4 hours, and 6
hours post-treatment. The results were summarized in
(Table 2).

Hypoglycemic Effect on Oral Glucose
Tolerance Test (OGTT)

A single dose of Acanthus Polystachyus root extract was
given to non-diabetic rats to verify its antihyperglycemic
activity by oral glucose tolerance test. The crude extract
reduces the increase of blood glucose level at 30, 60,
and 120 minutes after a loading dose of glucose as
shown in (Table 3) compared to the negative control.

Antihyperglycemic Effect of the Extract

Before commencing the experiment, the blood glucose
levels did not show significant difference (P>0.05)
between the control and test groups. After the administra-
tion of the crude extract, the plant extract reduces blood
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Table 2 In vivo Hypoglycemic Effect of Methanol Extract of the Root of Acanthus polystachyus Against Normoglycemic Rats (n=6)

Group Blood Glucose Level (mg/dl)

Ohr Ihr 2hr 4hr 6hr
DW 0ml/kg 83.33 + 5.57 82.00 5.33 81.17 £ 571 80.17+5.88 78.67+6.19
APREI00mg/kg | 84.1743.763"4"" | 83.00+3.95"d"" 81.83+4.793 " 80.00+4.733 ¢ 79.67+4.63507¢""
APRE200mg/kg | 85.5+2.43%"0"" 84.67+ | 755" 83.8342. |43 83.0042. | | 81.83+2.23* "
APRE400mg/kg | 84.836.827™""4" | 83,16 + 574" 81.83+5.342 0" <" 81.00+5.5 20" 80.33+2.9420<"d"
GLC5mglkg 83.33+5.95%°""" | 69,16 + 5747 | 6] 83 + 5987 | 58 83+ 5 49a%icHidiiett | 5733+ 5287 T

Notes: Data are expressed as mean * SEM; No. of animals (N) = 6; a, compared to negative control; b compared to positive control, c to 100mg/kg, d to 200 mg/kg, e to

400 mg/kg; *p>0.05 (not significant), **p<0.001.

Table 3 Invivo Antihyperglycemic Effect of Methanol Extract of the Root of Acanthus polystachyus Against Oral Glucose Tolerance Test (n=6)

Group Blood Glucose Level (mg/dl)

Ohr 30 mins 60mins 120mins
DW 0ml/kg 85.83 £ 5.04 182.00+ 5.33 161.00% 5.44 120.33£5.61
APRE00mg/kg 85.335.99 17317460870 dre 151,504, | 42 0drer 105.833,92% b e
APRE200mg/kg 85.8345.11 171.83 & 6| |27bcre™™ 149673333 b e 101.8312,04% " ere™
APRE400mg/kg 86.67 + 2.65 110.67+ 3,6] " 0rerd™= 102,17 & | 94 prermdms 94,33+ 2,42
GLCSmg/kg 85.50 + 4.23 100.33+ 3.78a****c****d****e** 92.17+ 3.1 9a****c****d****e*** 87.00 + 4.473****c****d****e**

Notes: Data are expressed as mean * SEM; No. of animals (N) = 6; a, compared to negative control; b compared to positive control, ¢ to 100mg/kg, d to 200 mg/kg, e to
400 mg/kg; *p>0.05 (not significant), ** p<0.05, ***p<0.01, ****p<0.001.

Table 4 Antihyperglycemic Effect of Root Crude Extract Acanthus polystachyus Against Streptozocin—Nicotinamide-Induced Diabetic

Rats

Group Blood Glucose Level (mg/dl) at Weekly Interval
Day 0 Day 7 Day 14 Day 21 Day 28

DW I0ml/kg 294.8317.41 | 290.17+4.21 289.33+5.43 288.17+3.66 288.335.13
APREI00mg/kg | 293.67+7.76 | 274.50£4.97> 07 "™ | 74 3314 327" d"e™ 2718332570 | 97 643,067
APRE200mg/kg | 294.1726.21 | 271.67+4.67*°77<"<™ | 2688343320 <"e™ | 267.005.06*" 0™ | 2648345, |97
APRE400mg/kg | 295.3318.82 | 240.837.08™"*"™"<™™ | 236.831+6.79*" ¥ | 934.83+7 477 | 9345047 66> HTTE
GLC5mglkg 295.67£8.36 | 173.16£5.9 12T |69 6646747 | 67,3345, 707 | 66,74 4,873

Notes: Data are expressed as mean * SEM; No. of animals (N) = 6; a, compared to negative control; b compared to positive control, ¢ to 100mg/kg, d to 200 mg/kg, e to

400 mg/kg; *p>0.05 (not significant), **p<0.01, ***p<0.001.

sugar levels significantly compared to the negative control
groups as shown in Table 4.

Effect of Extract on Body Weights of
Diabetic Rats

Diabetic Mellitus causes loss of body weight, thus evaluating
the effect of the extract on weight is very important. As
indicated in Table 5, before extract administration, there
was no considerable bodyweight difference across all groups.
It was revealed that all three doses of the extract showed
significant improvement in body weight on the 28"day of
treatment compared to the negative control and the result is
comparable to the standard drug glibenclamide.

Effect of the Extract on Serum Lipid

Profile of Diabetic Rats

It is also rational to test the dyslipidemic effect of the
extract, as dyslipidemia is one of the most common com-
plications and causes of dyslipidemia. As shown in (Table
6), the crude extract of all three-dose of the extract has
significant antidyslipidaemic effects.

Discussion

Diabetes Mellitus, particularly type 2, is among world’s
common public health problems. During these days, its
prevalence is increasing alarmingly in both developed as
well as developing countries.” The currently available
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Table 5 Effect of Root Crude Extract Acanthus polystachyus Against on Body Weight of Streptozocin—
Nicotinamide-Induced Diabetic Rats

Group Bodyweight in (gram)
Before the Induction of Diabetes Day 0 Day 28
DW 0ml/kg 186.67+ 5.98 180.00 +3.16 141.83£10.08
APRE00mg/kg 185.833 +4.62 180.675.78 1701645563 "
APRE200mg/kg 188.33+5.08 184.33+ 3.88 175.50+4.76>"0"""
APRE400mg/kg 185.8343.65 184.83 + 4.21 177.3344,635"<"
GLC5mglkg 189.17+ 4.17 183.17+ 5.49 180.17 + 5.56*"<"¢""
Notes: Data are expressed as mean + SEM; No. of animals (N) = 6; a, compared to negative control; b compared to positive control, c to
100mg/kg, d to 200 mg/kg, e to 400 mg/kg; *p>0.05 (not significant), **p<0.001.
Table 6 Effect of Root Crude Extract Acanthus polystachyus on Lipid Profile of Diabetics Rats (n=6)
Group Lipid Profile (mg/dl)
TC TG LDL HDL
DW 10ml/kg 160.33 £ 4.18 117.00 + 5.58 98.17+ 3.66 44.8319.83
APRE|00mg/kg 125.1745.98> b e 82.83+3.7 |2 80.50:+4.50% b d"e" 36.0045.627 "
APRE200mg/kg |17.669.373 0" crer 84.33+ 2423 79.5047.507 b e 40.66+5.6427<""
APRE400mg/kg 13.004,98= b e 81.504 6, 9% 78.50+8.367" " 433345287
GLC5mg/kg 157.1747.3Q3 e 115.83+ 6,85 d e 93.00:+4.827" ¢ e 41.3344.452"d""

Notes: Data are expressed as mean * SEM; No. of animals (N) = 6; a, compared to negative control; b compared to positive control, ¢ to 100mg/kg, d to 200 mg/kg, e to

400 mg/kg; *p>0.05 (not significant), ** p<0.05, ***p<0.01, ****p<0.001.

medications have numerous limitations like:-not curative,
have a varied adverse effect, expensive and modest effi-
cacy. Therefore, there is a desire to hunt for safer, more
effective, and less expensive treatment regimens. Hence,
evaluating plant-derived compounds for Diabetic Mellitus
is an important research area as they are believed to be
safe and simply accessible to the public.*"!

The current study aimed at to investigating the hypogly-
cemic and antihyperglycemic effect of the root extract of
Acanthus polystachyus. It was performed in three models i.
e in normoglycemic, glucose loaded, and streptozocin—nico-
tinamide-induced type 2 diabetes rats. The root extract was
also tested for its antihyperlipidemic effect in diabetic rats.
Streptozotocin—nicotinamide-induced type 2 diabetes in rats
is a known and well-documented model of experimental
diabetes. Streptozocin induce a selective cytotoxic effect on
the pancreatic beta cells in mammals, which mimics type 1
Diabetic Mellitus. Nevertheless, when it preceded with cyto-
protective nicotinamide (230mg/kg, IP) 15min before strep-
tozocin (65mg/kg, IP) was found to develop moderate and
stable hyperglycemia without any significant change in
plasma insulin level that mimics type 2 diabetes. The strep-
tozocin-nicotinamide model of type 2 diabetes has the fol-
lowing features like stable moderate hyperglycemia,

reduction of B-cells (=40%), glucose intolerance, presence
of glucose — stimulate insulin secretion, polyphagia, and
polydipsia.****3° To compare the antidiabetic activity of
the root extract, glibenclamide was used as a standard drug
like other similar studies done previously.>' >’

This study revealed that the root extract Acanthus poly-
stachyus at all tested doses (100 mg/kg, 200mg/kg, and
400mg/kg) did not show significant hypoglycemic effect in
normoglycemic rats, unlike the standard drug glibenclamide.
This may be due to the plant’s different mechanism of action
with the standard drug. Lack of hypoglycemic effect is very
important because hypoglycemia is one of the most serious
complications in the management of diabetics.*® This finding
is similar to studies.*'~*’

To determine the effect of the extract on glucose utili-
zation, oral glucose tolerance tests were performed.*® This
study revealed that Acanthus polystachyus treated groups
had significantly lowered blood glucose levels after 30
minutes of glucose loading at all tested doses (100mg/kg,
200mg/kg, and 400mg/kg) compared to the negative con-
trol. This indicates that extract-treated rats had better glu-
cose utilization compared to the negative control. The
effect of the extract on postprandial hyperglycemia may
be due to delay absorption, decrease glucose production
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from the liver, or increased peripheral glucose
utilization.*’

In the present study, daily administration different dose
(100mg/kg, 200mg/kg, and 400mg/kg) of the extract in
streptozocin—nicotinamide-induced type 2 diabetes for 28
days significantly reduce the fasting blood glucose level
compared to the negative control. This finding was in line
with other with

ilicifolius** and Acanthus montanus.*® Besides this, the

studies related species Acanthus
extract also reduces body weight loss associated with
diabetes after 28 days of administration.

Lipid profile abnormality is a common occurrence in
diabetes mellitus which is characterized by elevation of
TC, TG, and LDL and decreases HDL. These abnormal-
ities increase the risk of cardiovascular diseases.** The
elevation of TG is due to lack of lipoprotein lipase activa-
tion by insulin, whereas elevation of TC, LDL and
decreasing of HDL is partly due to lack of insulin inhibi-
tory action on key enzyme 3-hydroxy-3-methyl-glutaryl
CoA reductase (HMG-CoA reductase), in de novo synth-
esis of cholesterol.*>*® In this study, the Acanthus poly-
stachyus extract treated groups of rats had shown
a significant effect on lipid abnormality compared with
both negative and positive control, which is another
rewarding effect of the extract, but the extract did not
exhibit a significant effect on HDL-cholesterol.

The phytochemical screening of the plant revealed the
presence of phenolic compounds, terpenoids, and flavo-
noids which is consistent with other studies previously
done on the plant.'”**47 In other similar studies, these
secondary metabolites have shown to have antidiabetic
activity.!"'??1*® Thus, the antidiabetic activity of metha-
nol root extract of Acanthus polystachyus may be due to
the presence of these different secondary metabolites with
possible synergistic effects.

The standard drug acts via selective blockage of ATP
sensitive K+ channels (or K p channel) in the plasma mem-
brane of f-cells of the pancreas, thereby it leads to cytosolic
depolarization and release of insulin, which cause hypogly-
cemia in normoglycemic rats.** As the root extract of
Acanthus polystachyus is devoid of hypoglycemic effect in
normoglycemic rats, its mechanism of action is different
from the standard drug, instead its mechanism may be similar
with biguanides; it may act by increasing peripheral glu-
cose uptake, enhancing glucose-dependent insulin secretion,
promoting glucose-dependent glucose excretion and by
decreasing glucose output in the liver and skeletal muscle.
However, detailed molecular studies are required to identify

the exact mechanism for the antihyperglycemic activity of
Acanthus polystachyus observed in the study.

Experimental induction of diabetes using a chemical is
characterized by body weight loss due to increased wast-
ing of fat stores, muscle, and tissue proteins. Similarly, in
this study, there is significant weight loss in negative
control groups. However, the root extract of Acanthus
polystachyus significantly reduces weight loss associated
with diabetes mellitus which is comparable with the stan-
dard drug glibenclamide.”'

After administration of the maximum OCED recom-
mended dose 2000 mg/kg body weight, the crude extract
of the plant does not show any death or behavioral and
physical adverse effect at the end of 14 days, which is
consistent with the previous studies.'”*’ Thus, the median
lethal dose of methanolic root extract of this plant is
greater than 2000mg/kg, which agrees with the nontoxic
World Health Organization classification of hazardous
substances.”

Conclusion

This study revealed that the methanol extract of Acanthus
polystachyus has significant antihyperglycemic activity in
streptozotocin—nicotinamide induced diabetic rats compared
with the negative control group, but lack hypoglycemic
effect on normoglycemic. The extract had also a significant
antihyperlipidemic effect, which is another rewarding effect
of the plant to search for new antidiabetic drugs. Thus, the
root extract of Acanthus Polystachyus may be a potential
source of safe and effective antidiabetic drugs.
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