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ABSTRACT

Asphodelus tenuifolius is traditionally used for the treatment of diabetes
mellitus (DM). The current study aims to investigate the antidiabetic
activity of Asphodelus tenuifolius in normal and alloxan-induced diabetic
rats. Ethanolic and aqueous extracts of whole Asphodelus tenuifolius plant
were prepared by using the maceration process. DM was induced by a single
intraperitoneal injection of alloxan monohydrate (140 mg/kg b.w) in rats.
Glibenclamide was used as the reference drug. In an acute study, ethanolic
extract of Asphodelus tenuifolius (ATEE) and aqueous extract of
Asphodelus tenuifolius (ATAQE) were administered in 200 and 400 mg/kg
doses to normal and alloxan-induced diabetic rats. Both extracts (ATEE and
ATAQE) significantly lowered the blood glucose level of both normal and
diabetic treated rats in a concentration dependent fashion. However, ATEE
produced prominent results at the dose of 400 mg/kg. In a fourteen-day
study, ATEE considerably decreased the blood glucose level of alloxanized
rats. The results were similar to the reference drug, that is, glibenclamide.
In the prolonged study, the effects of ATEE on liver enzymes and
hematological parameters of diabetic rats were also studied. Hb level and
platelet count was increased in ATEE-treated diabetic rats as compared to
diabetic control. However, it did not affect other hematological parameters.
ATEE significantly decreased the ALP level as compared to diabetic
control. Although, the test extract did not significantly alter the SGOT and
SGPT levels. Further, the phytochemical testing of ATEE revealed the
presence of alkaloids, flavonoids, tannins, and terpenoids. It was concluded
that Asphodeleus tenifolius possesses antidiabetic activity. More
comprehensive studies are needed in the future to explicate the mechanism
of action and to characterize the phyto-components of this plant.
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1. INTRODUCTION

Diabetes mellitus (DM) is characterized by an increase in blood glucose
level, as well as disturbed carbohydrate, fat, and protein metabolism,
secondary to the lack of insulin. Dyslipidemia is reportedly involved in
micro- and macro -vascular complications of DM, accounting for morbidity
and mortality [1]. Chronic hyperglycemia has been demonstrated as the
main characteristic of diabetes causing glycation proteins with subsequent
defects in eyes, kidneys, arteries, and nerves. The World Health
Organization (WHO) reports that the number of diabetic patients would
increase up to three hundred million or more by 2025 [2]. The currently
available antidiabetic drugs are expensive for a common man and associated
with adverse effects. Therefore, there is a need to search for newer, cost-
effective, antidiabetic agents with fewer adverse effects [3]. Plants have
been a source of drugs since ancient times. Asphodelus tenuifolius Cav.
belongs to the family Asphodelaceae. It is commonly known as piazi in
Pakistan [4]. It is commonly found in Cholistan desert in District
Bahawalpur and in Tehsil Chestain, District Bahawalnagar. The length of
the plant is 15-50 cm. It has cylindrical leaves having white flowers with a
pink colored central stripe [5]. Its leaves are linear and simple. There are a
number of seeds which are triangular in shape and blackish gray in colour,
as shown in Figure 1.

Figure 1. Asphodelus tenuifolius Can. Whole Plant
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The whole plant is used traditionally for medicinal purposes, such as
diuretic, anti-inflammatory, skin diseases, constipation, swelling,
hypertension, and piles [6, 7]. Pharmacological studies discovered that the
plant has antibacterial and anti-oxidant activities [8], as well as hypotensive
and diuretic properties [5]. In the current study, the antidiabetic activity of
Asphodelus tenuifolius Cav. was evaluated in alloxan-induced diabetic rats.

2. MATERIALS AND METHODS
2.1. Chemicals and Drugs

Chemicals of standard grade were used in the study. These chemicals
were purchased from Sigma Chemical Co (St. Louis, MO, USA). The
chemicals and drugs used included alloxan monohydrate, potassium
oxalate, sodium fluoride, glibenclamide, ethanol, and glucose.

2.2. Animals

Sprague-Dawley rats of either sex of body weight (200-220 g) were used
in the study. Animals were kept at the temperature 25+2°C and housed in
the animal house of Lahore College of Pharmaceutical Sciences, Lahore,
Pakistan. Prior to and throughout the experiment, rats were provided with a
standard laboratory pellet diet and unrestricted access to water. Following
randomization, the rats were allowed to adapt to different groups for a
period of 2-3 days within a new environment before commencing the
experiment.

2.3. Plant Material

The selected plant was collected from District Bahawalnagar, Punjab,
Pakistan. The plant was identified and authenticated by a taxonomist. A
voucher specimen (Bot.3480) was deposited at the herbarium of the GC
University, Lahore to serve as a reference for the future. The plant material
was air-dried in shade and then processed into coarse powder using a
Chinese herbal grinder.

2.4. Preparation of Extracts

With the help of electric grinder, the plant material was powdered and
then soaked into ethanol and distilled water separately at ordinary
laboratory temperature with occasional shaking for a period of 72 h. Then,
it was filtered using muslin cloth and finally through Whatman paper (grade
1). The whole process was repeated with residue with fresh solvents. For
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ethanolic extract, the filtrate was evaporated using rotary evaporator. For
aqueous extract, the filtrate was evaporated at room temperature. The crude
extracts were preserved in the refrigerator [5].

2.5. Preparation and Administration of Drugs

Using the weighing balance, the quantity of the extracts and drugs for
each animal was calculated on the basis of weight. Both extracts were
dissolved in distilled water or normal saline. Then, each suspension was
administered orally to each animal according to body weight by using a
disposable syringe.

2.6. Induction of Experimental Diabetes

The rats received an intraperitoneal injection of alloxan monohydrate
dissolved in normal saline, administered at a dosage of 140 mg/kg of body
weight. After seventy-two hours, rats with moderate DM having medium
level hyperglycemia were used for the experiment [9]. Fasting glucose was
measured. Animals with greater than 300 mg/dl of blood glucose level were
excluded from the study. The selected animals were divided into five groups
(n=5) [10]. Blood glucose level was measured by using glucometer (Optium
Xceed, Abbot Laboratories, USA).

2.7. Hypoglycemic Activity of Asphodelus tenuifolius (ATEE) Extracts
in Normal Rats

The chosen animals were sorted into five groups, each comprising five
rats. Following an overnight fasting period, the rats were divided into
different groups. Group 1 served as the control (untreated) group and
received a dose of 0.5ml/100g of the vehicle. Group 2 and Group 3 were
administered Asphodelus tenuifolius (ATEE) at doses of 200 and 400mg/kg,
respectively. Further, Group 4 and Group 5 were treated with Asphodelus
tenuifolius (ATAQE) in 200 and 400mg/kg doses, respectively. Blood
samples were collected from the tail tip at zero, two, four, and six hours
after vehicle and drug administration.

2.8. Screening of Asphodelus tenuifolius (ATAqE) Extracts for
Antihyperglycemic Activity in Diabetic Rats

The diabetic rats were divided into Group 1: Diabetic control that
received a single dose of 0.5ml1/100g of vehicle. Group 2 and 3 were treated
with ATEE at doses of 200 and 400mg/kg. Group 4 and 5 were treated with
ATAQE at two dose level of 200 and 400mg/kg. Samples of blood were
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collected for assessment of blood glucose level obtained from the tail tip at
zero, two, four and six hours after treatment.

2.9. Prolonged Antidiabetic Activity of Ethanolic Extract of Asphodelus
tenuifolius (ATAqE)

In the acute study, ethanolic extract produced comparatively significant
antihyperglycemic effects, therefore, prolonged antidiabetic activity was
performed by using ATEE. Rats with diabetes were divided into three
groups (n=5). Group 1 comprised diabetic control that received vehicle.
Group 2 comprised diabetic rats treated with ATEE at a dose of 400mg/kg
of body weight. Group 3 comprised diabetic rats that received standard
glibenclimide at a dose of 5mg/kg of body weight [9] for fourteen
consecutive days. All drugs were administered once daily.

2.10. Effect of Ethanolic Extract of Asphodelus tenuifolius on Body
Weight of Diabetic Rats

During the above experiment, body weight of all rats in three groups
were assessed on day 0, 7, and 14 [10].

2.11. Effect of Ethanolic Extract of Asphodelus tenuifolius on Liver
Enzymes of Diabetic Rats

Serum SGPT, SGOT, and ALP levels were elevated in experimentally-
induced DM. The objective was to explore the impact of ATEE on liver
enzymes. On the 14" day of the experiment, blood samples were collected
from the tail vein of the rats of three groups to assess the serum levels of
SGPT, SGOT, and ALP.

2.12. Effect of Ethanolic Extract of Asphodelus tenuifolius on
Hematological Parameters of Diabetic Rats

On the 14™ day of the experiment, blood samples were collected from
the tail vein of rats of three groups to assess the hematological parameters.

2.13. Phytochemical Testing of the Ethanolic Extract of Asphodelus
tenuifolius

Ethanolic extract of Asphodelus tenuifolius was assessed to determine
the phytochemical constituents present in it by using the following standard
procedures [11].
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2.13.1. Test for Alkaloids. Few ml of filtrate solution (ethanolic
extract) was taken in a test tube and 1ml of Dragendroff's test reagent was
added. The appearance of yellow color indicated the presence of alkaloids.

2.13.2. TLC Plate Method. Ethanolic extract was spotted on TLC plate
and sprayed with Dragendroff's test. Bright yellow spots appeared on TLC
plate.

2.13.3. Test for Flavonoids. In 1ml of ethanolic extract, 1ml of 10%
solution of lead acetate was added with subsequent appearance of yellow
precipitates.

2.13.4. TLC Plate Method. The ethanolic extract of the plant was
spotted on TLC plate for the determination of flavonoids. The plate was
then sprayed with aluminum chloride. Bright yellow florescence was
produced.

2.13.5. Test for Terpenes. In 2ml of extract, the same volume of
distilled water and a few ml of ferric chloride solution were added. Green
precipitates appeared to confirm the presence of terpenes.

2.13.6. TLC Plate Method. TLC plate was spotted with the ethanolic
extract of the plant. Ceric sulphate solution was then sprayed on the plate.
Dark brown spots were produced.

2.13.7. Test for Phenol and Sugar. Ethanolic extract of plant was
spotted on TLC plate. The plate was then sprayed with the solution of
anisaldehyde. Red colored spots were produced.

2.14.8. Test for Saponins. Ethanolic plant extract of saponins was
added to the test tube with an equal quantity of water. The test tube was
shaken vigorously for about 5 mins. Then, it was allowed to stand for 30
mins. The appearance of honeycomb froth was indicative of the presence of
saponins.

2.15. Statistical Analysis

The data were presented as mean + standard error of mean (SEM) and
analyzed using one-way analysis of variance (ANOVA), followed by
Bonferroni posttest. P < 0.05 was considered as significant.
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3. RESULTS
3.1. Hypoglycemic Activity of Asphodelus tenuifolius in Normal Rats

Ethanolic extract of Asphodelus tenuifolius significantly (p < 0.001)
reduced the blood glucose level in normal rats at the doses of 200 and
400mg/kg in a time and concentration dependent manner. Aqueous extract
also reduced the blood glucose level and produced significant results at the
fourth and sixth hour but non-significant results at 2 hours of post-treatment
(Table 1, Figure 2).

3.2. Screening of Ethanolic and Aqueous Extracts of Asphodelus
tenuifolius for Hypoglycemic Activity in Diabetic Rats

Ethanolic extract of Asphodelus tenuifolius produced a very significant
(p < 0.001) reduction in blood glucose level of diabetic rats. Aqueous
extract also produced significant (p < 0.001) reduction in blood glucose
level at one dose, that is, 200mg/kg (Table 2, Figure 3).

3.3. Effect of Ethanolic Extract of Asphodelus tenuifolius on Blood
Glucose Level of Diabetic Rats

Ethanolic extract of Asphodelus tenuifolius significantly (p < 0.01)
reduced the blood glucose level of diabetic treated rats during the fourteen-
day study. The results were comparable with glibenclimide which also
significantly reduced the blood glucose level (Table 3, Fig 4).

Table 1. Blood Glucose Level (mg/dl) of Normal Rats Treated with
Ethanolic and Aqueous Extracts (200 mg/kg) and (400 mg/kg) of Body
Weight

Time  Normal ATEE ATEE ATAqE ATAqE
(hours) Control 200mg/kg 400mg/kg 200mg/kg 400mg/kg
0 iigz(ﬁ 87 £3.807* 94+ 6.97" 95.8£3.83"  100.6+£2.073™
2 izl?l 5 84 £3.464* igzzzga 92.8+4.417° 97+2.549™
4 ﬂlc(3)80461 81 +3.464° !9912; 92+4.06* 97.2+3.114°
6 ié%g 78 £2.509* !75523 91.843.271* 96.4+3.286"
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Data are shown as Mean £SEM (n=>5) produced significant result at (p
<0.01) vs normal control, where (*) = (p < 0.001), (®) = (p < 0.01), and (™
) = non-significant vs. control

150-

Normal Control

a ! X E= ATEE 200mglkg

S 1002 2 .1 aab A 2w, 22 B9 ATEE 400mg/kg

E’ Al Eeadll Bazl B M ATAQE 200mg/kg
HEEIIA BHHE RAlIA Hae

= |HHHIIM BEEN HEBI EHE A ATAGE 400mglkg
o) HHEIIA EHRENA HEEIIA HEE
o sodHHEIU HEBIIU HEENN HHE
HEHIIA HEENA EHHEIIE HHE
HHHIII HEHNO BHEND HRE
HHENIA HBRENIA HHEIIN HHEE
HHHIIU BHENII HEEINY EHHE
oLEIEIHIIA EIHIIA EEHIIA FHNE
(S < < <
N 8 »o %

Time (hours)

Figure 2. Blood glucose level of healthy rats administered with ethanolic
and aqueous extracts at doses of 200 and 400 mg/kg, respectively where (*)
= (p < 0.001), (*) = (p < 0.01) compared to the normal control ATEE =
Asphodelus tenuifolius ethanolic extract, ATAqE = Asphodelus tenuifolius
aqueous extract.

Table 2. Level of Blood Glucose (mg/dl) in Diabetic Rats Treated with
Aqueous Extracts

Time Diabetic ATEE A};)%E ATAQE ATAqE
(hours)  Control 200 mg/kg me/ke 200 mg/kg 400 mg/kg
0 324.4 336.4 313.6 318.4 316.25
+7.987 +2.701 +2.073% +2.701 £3.5°
) 315 383.8 232.6 313.2 343.75
+5.805 +1.923"™ +2.701* +3.114° +2.62™
4 290.6 342.2 264 308 331.75
+1.516 +1.92° +1.581°% +1.923% +1.70*
6 287 248.8 244 302.8 251
+1.581 +3.193¢ +1.581° +3.19% +1.581°%
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Data are shown as Mean + SEM produced significant results at (p <
0.001) where (*) = (p < 0.001), (°) = (p < 0.01) and (") = non-significant vs.
control

400- o
EE Diabetic Control
2 p
300- ? / / EE= ATEE 200mg/kg
= g ; g E3 ATEE 400mg/kg
Em 2 ; g [ ATAGE 200mg/kg
£ 2004 ? ; g ATAQE 400mg/kg
3 | HEEI e
0 ? ? ?
7 7 7
S \S
N o

Time (hours)

Figure 3. Level of blood glucose in diabetic rats treated with ethanolic and
aqueous extracts at doses of 200 and 400 mg/kg produced significant results
at (p < 0.001) and non-significant at (p > 0.05), where (*) = (p < 0.001), (®)
= (p < 0.01). ATEE = Asphodelus tenuifolius ethanolic extract, ATAqQE =
Asphodelus tenuifolius aqueous extract

Table 3. Blood Glucose Level (mg/dl) of Diabetic Control, Glibenclimide,
and Ethanolic Extract Treated Diabetic Rats

Time (days) Diabetic Glibenclimide ATEE
Control (5mg/kg) (400mg/kg)
0 286 +2.286 273 £1.923™ 336.8 £2.3874"™
7th 277.2 £2.387 124.6 £2.408* 130.4 £2.7018 *
141 275.6 £2.0736 106.4 £2.073* 95.8 +£2.3874*

Values are expressed as Mean +£ SEM (n=5), where (*) = (p <0.001) as
compared to diabetic control.
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400+
Diabetic Control
300 EZ Glibenclimide 5mg/kg (Std)
g 3 ATEE 400mglkg
>
E 200-
-
(O]
@ 4004
0

Figure 6. Blood glucose level of diabetic rats treated with ethanolic extract
at a dose of 400 mg/kg and glibenclimide at a dose of 5 mg/kg for fourteen
days produced significant results at (p < 0.001) where (*) = (p < 0.001),
ATEE = Asphodelus tenuifolius ethanolic extract

3.4 Effect of Ethanolic Extract of Asphodelus tenuifolius on Body
Weights of Diabetic Rats

Ethanolic extract of Asphodelus tenuifolius did not prevent weight loss
during the fourteen-day treatment and the weight of rats treated with the
extract significantly decreased (Table 4).

3.5 Effect of Ethanolic Extract of Asphodelus tenuifolius on Liver
Enzymes of Diabetic Rats

Ethanolic extract did alter the levels of liver enzymes (SGOT and
SGPT) except ALP, as compared to control. However, treatment with
glibenclimide significantly reduced all the measured liver enzymes levels
(Table 5).

3.6 Effect of Ethanolic Extract of Asphodelus tenuifolius on
Hematological Parameters of Diabetic Rats

With the treatment of ethanolic extract, monocytes and esinophils
remained within the normal range and there was no significant change.
Treatment with ethanolic extract and glibenclamide platelet count exhibited
a notable increase as compared to the diabetic control group. Furthermore,
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the Hb level also showed an increase as compared to the diabetic control
group (Table 6).

3.7. Phytochemical Constituents in Ethanolic Extract of Asphodelus
tenuifolius

Phytochemical testing of ethanolic extract indicated the presence of
alkaloids, flavonoids, terpenes, sugars, phenols, and tannins, while saponins
were found to be absent, as shown in Table 7.

Table 4. Weight of Diabetic Treated Rats with Ethanolic Extract and
Glibenclimide

Weight of Weight of rats (g)  Weight of rats

Time(hours) Diabetic Control ggngc%a\frﬁge (2) trza;:c;%wnh
(8) (5 me/ke) (400me/ke)
0 day 269.8 £2.7013 165.8 £3.563 171.4 £4.722

7" day 243.8 £3.70135* 167 £6.041* 146.4 £5.549°

14" day 164.2 £5.167 * 147.4 £4.9799* 137.2 +£2.5884*

Values are expressed as Mean +SEM significant at (p < 0.001), where
(*)=(p <0.001) vs control.

Table 5. Liver Enzymes (SGPT, SGPT, and ALP) Levels of Rats after
Fourteen Days of Treatment with Ethanolic Extract and Glibenclimide

Grouping of rats SGOT (units/l)  SGPT (units/l)  ALP (units /1)
Diabetic Control 17843.48 1704+4.98 95+2.30
Glibenclimide treated 158 +3.962° 164.4+4.277" 90.4 +6.730°
ATEE (400mg/kg) 182.2+£3.563™  171.543.646™ 66.2 £9.948°

Data are expressed as Mean £SEM (n=5), where (*) = (p < 0.005) and
ns = non-significant as compare to diabetic control.

Table 6. Various Hematological Parameters of Glibenclimide and
Ethanolic Extract Treated Diabetic Rats after Fourteen Days of Treatment

Hematological Units Glibenclimide ATEE Diabetic
Parameters (5 mg/kg) (400 mg/kg) Control
13.278 + "
Hb g/dl 0.483" 13.8 £0.751 7.23+4.26
Monocytes % 3 3.2 4
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Hematological Units Glibenclimide ATEE Diabetic
Parameters (5 mg/kg) (400 mg/kg) Control
Lymphocytes % 142 £32.492  15.4 +£5.5497 11+£3.42
Neutrophils % 77.6 £7.19 81.4 +4.15 90.8+2.30
Eosinophils % 2.6 2 2.7
10325.4 6443.6
WBCS /emm 701 19 408 427+4.49
Platelets femm  7708+7.19F 21 190+2.30
c o +8.294" '
RBCS Million/cmm  7.486 £0.091 7()9,;6(); 5.49+2.78
MCH Pg 18.1 £0.565  17.42 £0.661 15+3.90
MCHC % 36.32 £3.195  32.26 £0.568 25+2.79
HCT % 44,14 £2.197  43.7 +4.48 48+5.27
MCV um? 57.28 £2.755 54.66 £3.038  51.5+4.26

Values are shown as (Mean £ SEM), where (n= 5), where () = (p <
0.005).

Table 7. Phytochemical Constituents of Ethanolic Extract

Phytochemical Constituents Presence/Absence of Constituents
Alkaloids +
Terpenes +
Flavonoids +
Sugars and phenols +
Saponins

Key: (+) = Presence of corresponding phytochemica_l compound. (-) =
Absence of corresponding phytochemical compound.

4. DISCUSSION

The current study investigated the antidiabetic activity of Asphodelus
tenuifolius in both normal and allaxon-induced diabetic rats. Both the
ethanolic and aqueous extracts of Asphodelus tenuifolius notably reduced
the blood glucose level in both normal and diabetic rats. The ethanolic
extract in 400mg/kg dose produced more significant results as compared to
the aqueous extract which shows that the active principle responsible for
antidiabetic activity is more extractable in ethanolic extract. These results
are in accordance with the previous investigations. Several plants such as
Thymus serpylum [12], Teucrium stocksianum [3], and Vinica rosea [13]
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have been found to be effective in reducing the level of blood glucose in
experimental animals. Alloxan is a commonly used diabetogenic chemical
acting as p-cell cytotoxin, causing cell necrosis with subsequent
development of DM [14, 15]. ROS reportedly mediates this [B-cell
cytotoxicity by increasing the calcium cytosolic level which ultimately
destroys the B-cell. All these processes result into reduced insulin secretion
with subsequent increased blood glucose level [16].

It has been documented that Asphodelus tenuifolius demonstrates
antioxidant properties. It is well documented that plants with antioxidant
activities possess antidiabetic potential [5, 8]. Hence, it is proposed that the
phytochemical elements within the ethanolic extract of Asphodelus
tenuifolius showcase a protective impact on B-cells against the oxidative
damage induced by an elevated glucose concentration. These findings agree
with previous investigations. Earlier research indicated that specific
phytochemical compounds, such as flavonoids, found in antioxidant plants
serve a protective role against reactive oxygen species (ROS). These
compounds block the cytotoxic effect of ROS, particularly on the vital
organs of the body, such as pancreas [12, 17]. Further, antioxidants have
been reported to improve the effects of insulin on the transport of glucose
into skeletal muscles [18]. The phytochemical compounds of test extract
might protect the B-cells from the lethal effects of ROS and other oxidant
species and may enhance the effect of insulin on improving the
transportation of glucose into the muscles. Still, further histological and cell
culture studies are required to investigate this effect of the tested plant
extracts. There is another possibility that the test extracts may have the
properties to stimulate the B-cells for the release of insulin, the effect
produced by sulphonylureas [19, 20].

The effects of ethanolic extract were also studied on hematological
parameters and liver enzyme (LFTs) levels of alloxan-induced diabetic rats
for a period of fourteen days. Diabetes badly affects hematology, leading to
decreased hemoglobin (Hb) level in alloxan-induced diabetic rats. The level
of Hb and platelet count increased in the rats treated with extracts, as
compared to diabetic control. Previously, it was reported that several plants
have significant effects on the hematology of the diabetic treated rats [9].
Furthermore, the level of SGOT and SGPT in treated rats were not altered
with the treatment of the tested extracts. However, it was found that ALP
level significantly decreased as compared to the diabetic control group.
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Phytochemical testing of plant extracts was also carried out which
revealed the presence of tannins, alkaloids, flavonoids, and terpenoids in the
ethanolic extract. These might be active principles for the antidiabetic
activity of Asphodelus tenuifolius. Phytochemical findings of the current
study revealed the presence of alkaloids, tannins, saponins, flavonoids, and
phenols. These findings are in agreement with the reported literature [21,
22]. In another study, phytochemical analysis confirmed that different types
of bioactive compounds are present in the stem bark of this plant. Ethanolic,
extract contains high amount of these constituents. Previous investigations
proved  the  antioxidant,  hepatoprotective,  anti-inflammatory,
hypoglycemic, and antinociceptive action of phenolic substances [23, 24].
Its seeds have the potential to treat atherosclerosis, diabetes, and
hypertension. Traditionally, this plant has proved to be effective against
inflammatory, digestive, and circulatory problems including hemorrhoids
and rheumatoid arthritis [25]. It has been known to cure insulin resistance,
dyslipidemia, aortic endothelial dysfunction, and oxidative stress [26].

4.1. Conclusion

Asphodelus tenuifolius demonstrated efficacy in reducing the blood
glucose level in alloxan-induced diabetic rats, albeit with a lesser effect in
preventing weight loss, compared with that of the standard drug. In the
future, there is a need to design different bioassay-guided studies to explore
the elaborative structure and pharmacological characteristics of various
phytochemicals of this plant which may provide a new insight into drug
development. Additional research is required to isolate active components
of Asphodelus tenuifolius responsible for its antidiabetic properties and to
clarify their exact mechanism of action (MOA).
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