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Anti-Diabetic Effect of Artemisia judaica Extracts 
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Abstract: In the present investigation, toxicological and pharmacological studies were carried out on the water and

alcoholic extracts of Artemisia judaica (A. judaica) plant which is commonly used in folk medicine in Egypt.

Results obtained revealed that no mortalities in mice following oral administration of aqueous extract of A .judaica

50up to 5g/kg, while in the alcoholic extract the LD  was 9.17g/kg. Single and multiple doses (0.25 and 0.5 g/kg

b.wt.) for the water extract, (0.5 and 1 g/kg b.wt.) for the alcoholic extract produced insignificant effect on serum

cholesterol levels but there was significant decrease in serum triglycerides levels.  The single and multiple doses

of both water and alcoholic extracts significantly reduced the blood glucose level in experimentally diabetic rats

while no significant effect was shown on normal rats.
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INTRODUCTION

Artemisia species; with common name wormwood,

are members of the great family of Compositae
(Asteraceae) [1]

Artemisia judaica is one of the common species of
the genus Artemisia that grows in Egypt in Sinai desert

where animals graze on it. It is widely used in folk
medicine and is recommended as a healer plant in

traditional medicine by Bedouins there.
The volatile oil prepared from the flowering

branches of Artemisia judaica has anthelmintic, anti-
inflammatory, analgesic and antipyretic effects; in

a d d i t io n  to  an t i -m ic ro b ia l  a c t iv i ty  ag a ins t
Staphylococcus aureus, Candida albicans and

Rodotorula ruba [2]

Aqueous extract of the ground aerial parts of
Artemisia arborescens induced a concentration
depndent reduction in the amplitude of the phasic

contractions and tone of the rat ileum . The flavone[3]

isolated from A. judaica (cirsimaitin), has the same

effect . The aqueous extract of A. herba–alba[4]

produced initial hyperglycaemia which was followed by

hypoglycaemia in normal and alloxan –treated rabbits
and mice . Methanol extract of Artemisia pallens[5]

induced significant blood glucose lowering effect . [6]

Artemisinin (a compound isolated from Artemisia

annua), is a potent cancer chemoprevention agent .[7]

Artemisia thuscula has diuretic effect .[8]

The aim of our research is to study the possible
toxicological and antidiabetic actions of Artemisia

judaica extracts and to create an awareness of the safe
and effective cures that may be obtained from this

plant.

MATERIALS AND METHODS

Plant Material: Aerial parts of Artemisia judaica L.

were collected from Southern Sinai, Egypt in the
months of April and May 2003. The plant was

botanically identified and authenticated by Dr. Salwa
Ali Kawashty, Assist. Prof. of Phytochemistry and

Plant Systematic Department, National Research Centre
(NRC), Egypt.

Reagents and Drugs: Kits used for determination of

AST, ALT, ALP, urea and creatinine (Biomérieux-
France), glucose (Biomérieux-France), cholesterol and

triglycerides (B iolabo-France) and hemoglobin
(Biodiagnostic-Egypt) were purchased from their

respective manufacturers. Alloxan monohydrate was
obtained from Sigma Chemical Company, USA.

Glibinclamide (Minidiab®) was obtained from, CID
(Chemical Industries Development).

Preparation of Aqueous Extract of Artemisia judaica

L.: One hundred and fifty milliliters of distilled water
were added to 30 grams of the shade-dried herb, and

then the mixture boiled for about 20 minutes. The
whole mass was filtered and concentrated under

vacuum to about 30 ml. The concentration of the dried
A. judaica was 1 g/ml in the final extract. The extract

was stored in refrigerator in well-closed dark glass
container.

Preparation of Ethanolic Extract of Artemisia

judaica L.: One hundred grams of the shade-dried herb
were soaked in 1L of ethyl alcohol 95% for about 3

days then filtered using filter paper and the filtrate was
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concentrated under vacuum using the rotatory

evaporator, then percolated several times till
exhaustion. The yield (dark-green viscous residue) was

about 22.95% weight per weight (w/w) of the extract.
The alcoholic extract was chilled in refrigerator until

use . The tested solution was freshly prepared by[9]

dissolving 3 grams of the dried ethanolic extract in 10

ml of 1% solution of tween-80 in distilled water;
giving rise final solution concentration of 30% (v/v).

Phytochemical Screening: Flavonoids were detected

using Aluminium chloride as a spray reagent .1 0 ]

Alkaloids were detected using Dragendorff's reagent .[11]

Tannins and saponins were detected . [12]

Toxicological Studies: The toxicological studies of
aqueous and ethanolic extracts of Artemisia judaica L.

carried out included acute and chronic toxicity.

50Acute toxicity (LD ): carried out in mice . For[13]

this purpose five groups of 6 mice each, weighing 20-
25 g b.wt. were dosed orally the studied extracts in

different gradual doses (1 to 5 g/kg b.wt.) for the
aqueous extract and (5-15 g/kg b.wt.) for the ethanolic

extract.
The toxic symptoms, mortality rate and post-

mortem findings in each group were recorded 24 hours
post administration.

50- LD  of the tested extracts was calculated according
to the following formula:

                Ó (z×d)

50LD  = Dm - )))))))))

                    n
Where:

Dm = The largest dose which kill all animals.
z = Mean of dead animals between 2 successive

groups.
d = The constant factor between 2 successive doses.

n = Number of animals in each group.
Ó = The sum of (z×d).

B- Chronic toxicity: The effect of prolonged

administration of A. judaica extracts for 2 successive
months in rats was investigated , using oral doses of[1 4 ]

(0.25 and 0.5 g/kg b.wt.) for the water extract, (0.5 and
1 g/kg b.wt.) for the alcoholic extract.  In this respect

the effect of the tested extracts on blood criteria (eg.
erythrocytic count, haemoglobin, packed cell volume

(PCV), total and differential leukocytic count and
erythrocyte indices) were measured . Liver functions [15]

including aspartate aminotransferase (AST), alanine
aminotransferase (ALT) were determined  and[16]

alkaline phosphatase (ALP) .  Kidney functions[17]

including creatinine  and blood urea nitrogen (BUN)[18]

. The effect on body weight gain and changes in[19]

organs weight (liver, kidneys, lung, heart and spleen)

was examined also.

Doses for Biological Investigations: The doses used

for pharmacological studies were (0.25 and 0.5 g/kg

b.wt.) for the water extract, (0.5 and 1 g/kg b.wt.) for

the alcoholic extract. They represent 1/20 and 1/10 of

the maximum soluble dose of the aqueous extract

which induced no mortalities in mice, and 1/20 and

501/10 of LD  of the ethanolic extracts.

Effect of Single and Multiple Doses of A. Judaica

Extracts on Blood Glucose Level in Diabetic Rats:

Thirty six rats were rendered diabetic after single

intraperitoneal injection of alloxan monohydrate in a

dose of 135 mg/kg b.wt. , and was divided into 6 [20]

subgroups of 6 rats each and were treated as follows: 

Group 1: Diabetic non-treated rats (control).

Group 2 and 3: Diabetic rats; were orally given the

aqueous plant extract of A. judaica at doses of 0.25

and 0.5 g/kg b.wt., respectively.

Group 4 and 5: Diabetic rats; were orally given the

ethanolic plant extract of A. judaica at doses of 0.5

and 1 g/kg b.wt., respectively.

Group 6: Diabetic rats were given single oral dose of

antidiabetic drug glibinclamide (minidiab ) as a®

reference drug 10 mg/kg b.wt. 

Rats were then kept for the first 24 hours on 5 %

glucose solution bottles in their cages. Serum glucose

level was checked 72 hours post alloxan injection and

animals with serum glucose levels 200-260 mg/dl were

considered diabetic .[21]

In single dose study; blood samples were taken 72
hours after alloxan injection, 2 and 4 hours post-

administration of extracts. Serum was separated and

glucose levels were estimated by enzymatic glucose

oxidase-method.

In multiple doses study; blood glucose levels of all

diabetic animals were measured on 6, 12, 18, 24 and

30  day. Cholesterol and triglycerides serum levelsth

were estimated 72 hours after alloxan, 12  and 30  dayth th

of treatment y .[22& 23]

Statistical Analysis: Results were expressed as

mean±SE. Differences between control and treated

groups effects were the criteria for the pharmacological

activities. Statistical analysis of results, were done

using one-way ANOVA.calculated through SPSS,

analytical software version 10.0 (SPSS, Inc., 1997),

Chicago, USA.

RESULTS AND DISCUSSION

Phytochemical screening of the ethanolic extract of

the aerial parts of Artemisia judaica afforded the

flavonoids, saponins, terpenes, and tannins. The water

extract revealed flavonoids and tannins.
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Toxicological Studies:

50 Determination of LD of Artemisia judaica:

a- Aqueous Extract: No mortalities in mice following

oral administration of aqueous extract of Artemisia

judaica in doses up to 5 g/kg b.wt.

b- Ethanolic Extract: Oral administration of the

ethanolic extract of Artemisia judaica in doses less

than 7.5 g/kg b.wt. failed to kill mice within 24 hours.

The minimum lethal dose (MLD) of the extract was

50found to be 7.5 mg/kg b.wt, while the LD  was 9.17

g/kg b.wt. (Table 1). This means that the A. judaica is

50non toxic, as plants with LD  bigger than 0.05 g/kg

b.wt. are considered non-toxic . Symptoms of toxicity[24]

were characterized by rapid and shallow respiration

(gasping), increase heart rate, contractions in abdominal

wall, tremors and convulsions followed by recumbence,

coma and death.

50 LD = The largest dose (which kill all animals) -     

3  (z × d)

))))))))

n    

(35000)

50LD  = 15000 - ))))))))  = 9166.67 mg/kg b.wt.

   6 

    = 9.17 g/kg b.wt. 

The Effect of Prolonged Administration of A.

Judaica Extracts on Blood Criteria: The effect of

studied extracts on hemoglobin concentration (Hb;

g/dl), packed cell volume percentage (PCV %),

erythrocytic count (RBCs; 10 /mm ), total leucocytic6 3

count (TLC; 10 /mm ), and differential leucocytic count3 3

(DLC; %) were studied.

From the obtained data, it was clear that all tested

extracts in all doses had no significant effect on the

hematological parameters in rats allover the period of

the experiment and this agreed with the finding that 

Artemisia afra caused no significant changes in

hemato logical parameters in ra ts after  o ra l

administration of the aqueous plant extract for 3

months . [25]

Effect on Kidney Functions: The obtained results

showed no significant effect on serum creatinine as

well as serum urea levels in all groups when compared

to control group and when compared to their basal

value. Our results were agreed with those mentioned

that there was no significant increase in serum

creatinine in rats after daily oral administration of

Tarralin  (ethanolic extract of Artemisia dracunculus)®

. Also they stated that there was a slight increase in[26]

serum urea nitrogen in male rats not in females after

daily oral administration of Tarralin , but they®

considered this finding unrelated to treatment. 

Effect on Liver Functions: The effect of prolonged
oral administration of plant extracts for 2 months on
serum activity of transaminases and ALP was recorded
in Table (2-4).    The obtained results showed
significant increase in the activity of transaminases and
ALP in all the plant extracts groups in the 2  monthnd

after treatment, when compared to the control group or
their basal values. 

Effect on Body Weight Gain and Organs Weight:
The body weight gain throughout the 2 months was
decreased in the plant extracts groups when compared
to the control one. Rats that were treated with the
ethanolic extract in a dose of 1 g/kg b.wt. were the
most affected Fig (1). This finding may be due to
unpalatability of the tested extracts, which may inhibit
their appetite. The present finding disagreed with the
results that there was no effect on weight gain in either
male or female rats at any dose of Tarralin® (ethanolc
extract of Artemisia dracunclus)  [26]

Concerning the organs weight; there was no
significant effect on the relative weights of liver,
kidneys, lung, heart and spleen in all groups.

Effect of Single and Multiple Doses of A. judaica
Extracts on Blood Glucose Level in Diabetic Rats:
The obtained results showed that single oral
administration of the tested doses of aqueous, ethanolic
extracts and glibinclamide (0.01 g/kg b.wt.),
significantly decreased the blood glucose level at 2 and
4 hours post administration; when compared to diabetic
non-treated group (fig 2).

Effect of Multiple Doses of A. judaica extracts on
Blood Glucose, Cholesterol and Triglycerides Levels
in Diabetic Rats: All doses of the aqueous and
ethanolic extracts produced significant decrease in
blood glucose level when compared to the control
diabetic group, and had no significant difference from
the glibinclamide group (fig 3), The obtained data
showed that there was no significant difference
between all the tested groups and the control diabetic
group in basal, 12  and 30  day of treatment on serumth th

cholesterol level (table 5). The results showed that
there was significant decrease in serum level of
triglycerides in the plant extract groups and
glibinclamide group after 1 month of treatment when
compared to control diabetic group (Table 6). Diabetes
was induced chemically using alloxan, which is â-cell
toxic compound. It produces oxygen radicals in the
body, which cause pancreatic injury through destruction
of â-cells of the islets of Langerhans; leading to
massive reduction in insulin release and increased
blood sugar in animals . However, it was found that[27] 

this action is not specific to pancreas only; as other
organs such as liver, kidney and hemopoietic system
are also affected, .[20]
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50 Table 1:  LD of ethanolic extract of Artemisia judaica in mice, (n=6).

Group Number of Dose Number of dead z d 3  (z × d)

animals/ group (mg/kg b.wt.) animals/ group

1 6 5000 0 0 0 0

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 6 7500 2 1 2500 2500

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 6 10000 4 3 2500 7500

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 6 12500 5 4.5 2500 11250

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5 6 15000 6 5.5 2500 13750

35000

z = M ean of dead animals between 2 successive groups.

d = Difference between 2 successive doses.

Table 2: Effect of daily administration of aqueous and ethanolic extracts of Artemisia judaica for 2 months; on the serum activity of ALT in

rats, (n=6).

Group Dose  (g/kg b.wt.) Basal ALT (units/ml)

---------------------------------------------------------------------

1  month 2  monthst nd

Control 0 14.6±0.6 15.0±1.8 16.1±2.0 

Aqueous  extract 0.25 12.6±0.6 16.0±2.5 26.5±2.0 *×

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.5 13.5±0.9 14.3±2.6 28.2±2.4 *×

Ethanolic extract 0.5 12.9±2.0 14.1±3.1 28.9±2.0  *×

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 13.0±1.4 13.3±1.4 29.4±1.3 *×

Values represent the mean ± S.E. of six animals for each group.

 P<0.05: Statistically significant from control. (Dunnett's test).*

 P<0.05: Statistically significant from basal value of each group (Paired t-test).×  

Table 3: Effect of daily administration of aqueous and ethanolic extracts of Artemisia judaica for 2 months; on the serum activity of AST

in rats, (n=6).

Group Dose  (g/kg b.wt.) Basal AST (units/ml)

---------------------------------------------------------------------

1  month 2  monthst nd

Control 0 110.5±1.3 105.7±2.9 102.7±7.2 *×

Aqueous  extract 0.25 112.0±2.0 111.3±6.1 131.6±6.7 *×

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.5 109.0±4.8 107.6±4.2 130.1±4.2 *×

Ethanolic extract 0.5 108.2±2.1 103.1±2.2 128.0±5.7 *×

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 106.5±1.5 104.0±1.8 130.4±5.3 *×

Values represent the mean ± S.E. of six animals for each group.

 P<0.05: Statistically significant from control. (Dunnett's test).*

 P<0.05: Statistically significant from basal value of each group (Paired t-test).×  

Table 4: Effect of daily administration of aqueous and ethanolic extracts of Artemisia judaica for 2 months; on the serum activity of alkaline

phosphatase in rats, (n=6).  

Group Dose  (g/kg b.wt.) Basal Alkaline phosphatase (U/l)

---------------------------------------------------------------------

1  month 2  monthst nd

Control 0 194.3±3.5 186.1±2.1 185.9±2.5

Aqueous  extract 0.25 204.7±17.4 202.2±9.7 257.2±14.5 * ×

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.5 214.0±12.2 191.1±18.3 248.2±5.6 * ×

Ethanolic extract 0.5 189.1±9.1 173.5±7.9 246.9±11.0 * ×

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 216.7±9.7 183.6±10.1 246.6±4.9 * ×

Values represent the mean ± S.E. of six animals for each group

P<0.05: Statistically significant from control. (Dunnett's test).* 

 P<0.05: Statistically significant from basal value of each group (Paired t-test). ×
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Table 5: Effect of aqueous and ethanolic extracts of Artemisia judaica and glibinclamide on serum cholesterol level in diabetic rats, (n=6). 

Group Dose  (g/kg b.wt.) Basal Serum cholesterol level

---------------------------------------------------------------------

12  month 30  monthst nd

Diabetic control 0 67.1±1.9 73.0±3.8 63.1±2.1

Aqueous  extract 0.25 61.8±4.4 63.1±4.6 64.8±4.2

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.5 57.7±2.9 65.5±4.6 59.5±2.0

Ethanolic extract 0.5 56.7±3.2 60.0±2.5 56.8±3.0

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 57.2±2.9 59.2±5.2 61.4±2.1

Glibinclamide 0.01 61.8±4.4 60.4±2.3 63.1±5.1

Values represent the mean ± S.E. of six animals for each group.

Statistically insignificant from diabetic control. (Dunnett's test). 

Table 6: Effect of aqueous and ethanolic extracts of Artemisia judaica and glibinclamide on serum triglycerides level in diabetic rats, (n=6). 

Group Dose  (g/kg b.wt.) Basal Serum triglycerides level 

---------------------------------------------------------------------

12  month 30  monthst nd

Diabetic control 0 167.8±6.0 56.6±2.3 61.6±2.3

Aqueous  extract 0.25 151.9±9.9 42.5±1.6   * 58.0±3.4 *

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.5 147.0±8.3 43.7±1.5  * 42.1±3.9*

Ethanolic extract 0.5 154.4±13.8 46.9±0.8  * 50.2±2.0*

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1 159.6±10.4 41.7±2.0  * 48.5±1.1 *

Glibinclamide 0.01 164.2±4.1 53.8±1.0 41.8±1.7  *

Values represent the mean ± S.E. of six animals for each group.

 P<0.05: Statistically significant from diabetic control. (Dunnett's test).*

Fig. 1: Effect of daily administration of aqueous extract in doses of 0.25 (A 0.25) and 0.5 g/kg b.wt. (A 0.5),

ethanolic extract in doses of 0.5 (E 0.5) and 1 g/kg b.wt. (E 1.0) of Artemisia judaica for 2 months; on

body weight gain in rats, (n=10).             

Fig. 2: Effect of single administration of aqueous extract at doses of 0.25 (A 0.25) and 0.5 g/kg b.wt. (A 0.5),

ethanolic extract in doses of 0.5 (E 0.5) and 1g/kg b.wt. (E 1.0) of Artemisia judaica and glibinclamide

on blood glucose level in diabetic rats, (n=6). 
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Fig. 3: Effect of multiple adminestration of water and ethanolic extracts of Artemisia judaica and glibinclamide

on blood glucose level in diabetic rats.

The major bioactive compounds of defatted

alcoholic and water extracts of Artemisia judaica were

found to be flavonoid compounds; the main function of

these compounds are  antioxidant activity .[ 2 8 ]

Supplementation of antioxidants may be a protective

factor against free radical induced beta cell damage ,[2 9]

thus preventing or ameliorating diabetes mellitus. On

the  o the r  ha n d ,  f la v o n o id s  in h ib i t  c A M P

phosphodiesterase and cAMP is a modulator of insulin

secretion .[30 &  31]

So it could be concluded that the anti-diabetic

effect of single or multiple doses of aqueous and

ethanolic extracts of Artemisia judaica were due to the

flavonoids compounds. Our results correlate with the

finding that Artemisia pallens active principle is

effective for the treatment of diabetes and oral

administration of volatile oil of Artemisia herba alba

significantly decreased the blood glucose level in

alloxanized rats .[6 &  32]

The increased basal serum levels of triacylglycerol
may be due to the deleterious effect of alloxan, which

could be reversed by Artemisia judaica extracts that

have antioxidant activity in variable degrees .[33]

It could be concluded that; Artemisia judaica plant is

safe and rich in many constituents that are

pharmacologically active and can be used in various

therapeutic purposes as treatment of diabetes mellitus.
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