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A Pharmacological Evaluation of Aqueous Extract of Alhagi Maurorum
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Abstract: The aqueous extract of Alhagi maurorum was evaluated in mice at doses of 125, 250 and 500µg/animal,
for its anti-inflammatory, analgesic, antioxidant and antibacterial activities. The anti-inflammatory activity was
examined for both test extract and (Diclofenac sodium 1 µg/animal) as a reference drug. The extract and
reference drug significantly reduce the thickness of paw edema induced by formalin at dose -dependent manner
in both phase Iand II. To evaluate the analgesic effect of alhaji water extract and diclofenac sodium(1µg/animal),
licking frequency was estimated, in the phase 1 (0-5 min.) and in phase II (15-20 min) after formalin
administration. Both anti-inflammatory and analgesic effects were compared to that of induced by distilled water
(DW). Antioxidant effect was evaluated by estimating the level of MDA and also by Total antioxidant capacity
(TAC) compared to acetylsalicylic acid antioxidant activity. The test extract seems to significantly reduce
malondialdehyde level and potent antioxidant activity. However all doses of test extract have no antibacterial
activity using Cup-plate diffusion method. In conclusion the aqueous extract of Alhagi maurorum may be useful
in the protection against inflammatory diseases, especially if free radicals are a part of its pathophysiology.
However, aqueous extract of Alhaji exert no antibacterial effects. More detailed phytochemical studies are
necessary to identify the active principles and exact mechanisms of action.
Key words: Alhagi maurorum

Anti-inflammatory

INTRODUCTION

discomfort. All parts of the plant drink, or incense, or
coating, even though the cold water in which to treat
hemorrhoids [1-4].
In our continuing efforts at identifying medicinal
plants with anti-inflammatory activity and establishing
scientific evidence for activity, the acclaimed potency of
this plant in inflammatory conditions stimulated our
interest to screen the water extract for effect on
inflammation on paw edema induced by formalin in mice.
The search for better and safer ways of relieving pain
is what led to herbology In this article analgesic effects of
aqueous extract of the whole plant of Alhagi, also was
examined on nociceptive activity induced by formalin.
The need for antioxidants becomes even more critical
with increased exposure to free radicals. Pollution,
cigarette smoke, drugs, illness, stress and even exercise
can increase free radical exposure. Because so many
factors can contribute to oxidative stress, As part of a
healthy lifestyle and a well-balanced, wholesome diet,
antioxidant supplementation is now being recognized as
an important means of improving free radical
protection[5]. the antioxidant capacity of test extract was,

Medicinal plants are believed to be an important
source of new chemical substances with potential
therapeutic effects. Medicine in Iraq can be traced back to
the Sumerian period 3000-1970 B.C. and then to the
Babylonian and Assyrian periods 1970-539 B.C. Later on,
this knowledge was translated and enriched by the Arab
physicians during Abbasid period 500-1038 A.D.
Nowadays few of expert consumers of plant medicines
have vast botanical knowledge and this knowledge is
necessary because only an expert can knew the active
ingredients, part of Plant used in treatment and they also
know right time and method for collecting; right amount
of plant parts as drug during the time in which the plant
materials have bioactive Constituents and they also knew
right method for drug preparation and their administration.
One of the medicinal plants in Iraqi folic medicine is
Alhagi graecorum Bioss-Maurorum MEDI (Leguminosae)
(Akool in Iraq, Camel Thorn, Persian Manna plant). it's
used for rheumatic pains, liver disorders, urinary tract
infection and for various types of gastrointestinal
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measured as either estimation of Malondialdehyde
(MDA)level and by total antioxidant activity (TAC) MDA
is a three carbon, low molecular weight aldehyde, that can
be produced from free radical attack on polyunsaturated
fatty acids of biological membranes. While The oxidation
of linoleic acid generates peroxyl free radicals due to the
abstraction of hydrogen atoms from diallylic methylene
groups of linoleic acid [6].

dose of 50µg/animal [ 9],. The increase in paw diameter
was measured in cm using Vernier caliper. Measurement
of paw thickness was done immediately before and after
1 and 4 hours following formalin injection[13]. The
percentage inhibition of the growth of oedema was
calculated from the expression:

MATERIALS AND METHODS

Antioxidant Activity: It is essential to use more than one
method to evaluate antioxidant capacity of plant materials
because of the complex nature of phytochemicals [14].

Inhibion ( % ) =

Preparation of Plant Material: The whole green plant was
used for in the present study, Akool was collected from
the al-Zubair desert(south of Basrah) between April and
May 2011, washed carefully with tab water then boiled in
3 L of distilled water (DW) for 1hr,dark brown solution
was obtained(the plant still green and intact), then the
solution dried by reduced pressure, the powder was kept
in sterile container to be used later

mean control ( N/S ) − mean treated × 100
Mean control ( N/S )

Total Antioxidant Capacity (TAC): The antioxidant
activity is determined by the conjugated diene method.
then 100 µl of 250 - 500 µg/ml test extract were mixed with
2.0ml of 10 mM linoleic acid emulsion in 0.2 M sodium
phosphate buffer (pH 6.6) in a test tube and kept in dark
at 37°C to accelerate oxidation. After incubation for 15 hrs,
0.1 ml from each tube is mixed with 7.0 ml of 80% methanol
in deionized water and the absorbance of the mixture is
measured at 234 nm against a blank in a
spectrophotometer [15]. The antioxidant activity is
calculated as follows:

Animal Preparation: The animals were housed in
standard cages and were maintained on a standard
pelleted Feed. Mice (22-25g) of either five were
randomized into different groups of 5 mice each. They
were used for the experiment after 16 hours fast and
deprived of water only during experiment.

Antioxidant activity (%) =

Analgesic Studies: Group A of the mice received distilled
water (1ml/animal orally), which served as control. Group
B mice were treated with diclofenac (1 µg/animal orally),
which was reference drug. Groups C, D and E received
(125, 250, 500 µg/mouse respectively of test water extract
by oral administration[7,8]. Thirty minutes post
administration of test extract, DW and diclofenac ; the
mice were injected with 50 µl of 2.5% formalin into the sub
plantar area of the hind limb [9,10]. The pain-related
behavior was quantified by determining the incidence of
spontaneous flinching of the injected paw, during the first
phase (0 - 5 min) and second phase (20 - 25 min). Formalininduced nociceptive behavior was assessed in an
observer-blind manner [11,12].

A0 - A1
× 100
A0

Where: A0 is the absorbance of Ascorbic acid (a positive
control) and A1 is the absorbance of test, tow doses
500,and 250 µg were used
Estimation of Malondialdehyde (MDA): The extent of lipid
peroxidation is measured through malondialdehyde
activity (MDA), a pro-oxidant factor, which determines
the oxidative damage
The thiobarbituric acid assay of Beuge and Aust [19]
was used to measure the serum MDA. The principle of the
method was based on the spectrophotometric
measurement of the coluor occurring during the reaction
of thiobarbituric acid with MDA.
The mice in first group received distilled water
(1ml/animal orally), which served as control. While in the
second group mice were treated with 500µg/1ml of test
water extract by oral administration [8]. Thirty minutes
post administration ; the mice were injected with
50 µl of 10% formalin into the sub plantar area of the hind
limb.
After 15 hrs,blood was collected from the
experimental animals [16]. The serum was prepared by
centrifuging the blood samples at 3000 rpm for 5 min [17]
and collected by pipetting.

Evaluation of Antiinflammatory Activity of the Extract:
Formalin-Induced Paw Edema: The Formalin (10%)
induced inflammation was used in a dose of 50µg/animal
(9, 21). Mice were divided into 5 groups of 5 each. Thirty
minutes before injection of formalin, group A, received
1ml normal saline each, group B received 1 µg/mouse of
diclofenac (reference drug).Groups C,D and E received
125, 250 and 500 µg /animal respectively of alhaji extract.
The Formalin (10%) induced inflammation was used in a
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Statistical Analysis: Data were expressed as mean ± S.D.
The results were statistically analysed by the students ttest; P<0.05 versus respective control was taken as
significant.

Concentration of thiobarbituric acid reactive
substances was calculated by the absorbance coefficient
of the malondialdehyde-thiobarbituric acid complex and
expressed as µmol/ml, As a standard, MDA bis(dimethyl
acethal)-TBA (thiobarbituric acid) complex was used.
Absorbance was determined at 533 nm wavelength
against blank.

RESULTS
Anti-inflammatory Activity: The results of antiinflammatory studiesrevealed that the value obtained
showed a significant reduction in the growth of edema in
the hind paw in both phase I ( Table 1) and phase II
(Table 2). This inhibition appears to be dose- dependent.
However, the percentage inhibition obtained for both 125,
250 and 500 µg/animal were less than the value obtained
for Diclofenac 1 µg/mouse used as standard drug for the
study.

MDA µmol/l = (? A/ 1.56) × 10 18,20]
A=Absorbance of the test-Absorbance of the blank
Antibacterial Activity
Cup-Plate Diffusion Method: Antibacterial activity of
plant extracts was carried out using cup-plate agar
diffusion method [23] with some minor modifications. One
ml from each standard bacterial stock suspension was
mixed thoroughly with 20 ml of sterile Molten Muellur
Hinton agar (45 - 50°C), poured into sterile Petri-dishes
and left to solidify. Then, four cup-shape wells (10 mm
diameter) were made in each plate using sterile cork-borer
(No. 9). The agar disks were removed and four alternate
cups were filled with extract using sterile adjustable
pipettes. Four Petri-dishes with two alternate cups were
used with the respective solvent instead of the extracts as
control. The plates were then incubated in upright
position for 18 to 24 hrs at room temperature. After
incubation period, the inhibition zones diameters were
measured [21-24]

Analgesic Activity: Treatment with the aqueous extract at
doses of 125, 250, 500 µg/animal and diclofenac at
1µg/animal caused significant decrease in frequency of
licking of the formalin- injected paw, as compared to D W
treated group. The 500mg/kg dose and diclofenac showed
the highest effect, in both phase I, phase Ii.The results are
summarized in Tables 3 and 4.
Antioxidant Activity: The results of this study
demonstrated that Alhaji extract in both doses have a
significant antioxidant capacity in compared with
Ascorbic acid activity. The inhibiting of studied plant on
linoleic acid peroxidation, are presented in Table 5

Test Organisms: Gram-negative bacteria, :Escherichia
coli, Pseudomonas aeruginosa,
Gram-positive Bacteria:
Streptococcus byogenes,

Staphylococcus

Serum MDA: Significantly decreased (p<0.01) in
Malondialdehyde MDA by the treatment of 500 µg/animal
in comparison with negative control (received 1ml of DW).

aureus,

Table 1: Anti-inflammatory effect of diclofenac sodium and the tested plant extracts against formalin-induced paw edema in mice after I hr from formalin
injection. (n = 5).
Treatment
D.w. (iml)
Alhaji Extract
Alhaji Extract
Alhaji Extract
Diclofenac

Dose (µg/animal)
125
250
500
1

Paw thickness cm (mean ± S.D)

Inhibition%

P value

0.38±0.011
0.2525±0.06
0.196±0.03
0.146±0.05
0.102±0.02

33.55263
48.42105
61.57895
73.15789

<0.01
<0.01
<0.01
<0.01

Table 2: Anti-inflammatory effect of diclofenac sodium and the tested Alhaji plant extracts against formalin-induced paw edema in mice after 4 hrs from formalin
injection. (n = 5).
Treatment
Formalin+Dw 1ml
Alhaji Extract
Alhaji Extract
Alhaji Extract
Diclofenac

Dose (µg/animal)
125
250
500
1

Paw thickness cm (mean ± S.D)

Inhibition%

P value

0.43±0.12
0.27±0.04
0.225±0.03
0.152±0.03
0.094±0.02

37.2093
47.67442
64.65116
78.13953

0.041
0.018
0.006
0.003
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Table 3: Antinociceptive effect phase I (0-5 min) of diclofenac and the tested Alhaji plant extracts using formalin in mice (n = 5).
Treatment

Dose (µg/animal)

Dw 1ml
Alhaji Extract
Alhaji Extract
Alhaji Extract
iclofenac

Ferquancy of paw licking (mean ± S.D)
76.2±6.3
49.2±10.52
27.8±3.63
21±2.16
15.6±3,36

125
250
500
1

Inhibition% At time of 0- 5 min
35.43307
63.51706
72.44094
79.52756

P value
P <0.01
P <0.01
P <0.01
P <0.01

Table 4: Antinociceptive effect phase II(15-20 min) of diclofenac and the tested Alhaji plant extracts using formalin in mice (n = 5).
Treatment

Dose (µg/animal)

Dw 1ml
Alhaji Extract
Alhaji Extract
Alhaji Extract
Diclofenac

Ferquancy of paw licking (mean ± S.D)
92.4± 8.65
51.2± 7.33
36.6± 4.67
10.4± 2.30
10±2.55

125
250
500
1

Table 5: Total antioxidant capacity of extract in 250,500µg/animal in
comparison with ascorbic acid
Mean±SD

Inhibition %

Ascorbic acid
1.2652± 0.630928
Alhaji Extract 250µ 0.2166 ±0.055626
Alhaji Extact 500µ 0.1682 ±0.016037

82.88018
86.70566

Mean ±SD

Control
Treated group500µg/animal

1.03±0.050662
0.4875±0.067253

44.58874459
60.38961039
88.74458874
89.17748918

P value
-<0.01
<0.01
<0.01
<0.01

The pain in the early phase of formalin test was due
to the direct stimulation of the sensory nerve fibers by
formalin while the pain in the late phase was due to
inflammatory mediators, like histamine, prostaglandins,
serotonin and bradykinins. This test is believed to be a
more valid analgesic model which is better correlated with
clinical pain. In this study, the extract caused a dosedependent decrease in licking frequency by the mice
injected with formalin signifying the analgesic effect of
the extract [25,27].
Antioxidants are a type of complex compounds found
in our diet that act as a protective shield for our body
against certain diseases such as arterial and cardiac
diseases, arthritis, cataracts and also premature ageing
along with several chronic diseases. "
In vitro studies on medicinal plants and vegetables
strongly supported this idea that plant constituents with
antioxidant activity are capable of exerting protective
effects against oxidative stress in biological systems.
Natural antioxidants increase the antioxidant capacity of
the plasma and reduce the risk of certain diseases such as
cancer, heart diseases and stroke. The secondary
metabolites like phenolics and flavonoids from plants
have been reported to be potent free radical scavengers.
They are found in all parts of plants such as leaves, fruits,
seeds, roots and bark. The oxidation of linoleic acid
generates peroxyl free radicals due to the abstraction of
hydrogen atoms from diallylic methylene groups of
linoleic acid [15].
Oxygen derived free radicals and reactive oxygen
species interact with lipid bilayer of cell membrane
resulting in lipid peroxidation. Malonaldehyde (MDA) is
a stable end product of lipid peroxidation. It is well
documented that MDA is a stable end product of free
radicals induced by lipid peroxidation. Thus MDA serves
as a reliable marker for the assessment of free radical
induced damage to tissues. Determination of MDA allows

P value
<0.01
<0.01

Table 6: The level of serum MDA in both control and 500µg/animal group
Group

Inhibition% At time of 5-20 min

P value
p<0.01

Anti Bacterial Activity: The test plant(Alhaji) of all doses
that used in the present study had no antibacterial
activity against both Gram negative and Gram positive
bacteria that cultured in vitro
DISCUSSION
Folkloric treatment of inflammation of various
etiologies, using medicinal plants, is well known to
masters of the art of traditional medicine practice. Alhagi
maurorum was used in folk medicine as a remedy for
rheumatic pains, liver disorders, urinary tract infection and
for various types of gastrointestinal discomfort
In the Anti-inflammatory studies, the Formaldehyde
induced oedema is believed to be a multi mediated
phenomenon that liberates diversity of mediators which
could be in two phases, the first being the release of
serotonin and histamine while the second after the one
hour is mediated by prostaglandins. The cyclooxygenase
products and the continuity between the phases are
provided by kinins [25].
Pharmacological screening of extract of Alhaji has
revealed that it possesses anti-inflammatory effect,the
extract may have inhibited the release of pro-inflammatory
mediators of acute inflammation such as histamine and
prostaglandin [26].
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detection of the degree of lipid peroxidation and
level of free oxygen radicals indirectly [28] reduction
of lipid peroxide activity was observed in both treated
group with 500 and 250 µg in comparison with negative
control.
The present study suggest that tested plant extract
have potent antioxidant activity and/or free radical
scavenging activity. However, we do not know what
components in the plant extracts show these activities.
More detailed studies on chemical composition of the
plant extract, as well as other in vivo assays are essential
to characterize them as biological antioxidants which are
beyond the scope of this study[28].The results of the
present study are in agreement with that of ethanol extract
of Alhagi maurorum [13]
Many solvents are used for extraction of bioactive
compounds from the plants. The solvents used vary in
their polarity. The most commonly used solvent is
methanol. Traditionally, water is used for extraction but it
is next to methanol. The use of non polar solvents is
comparatively less indicating that the active constituents
are soluble in polar solvents only.
Cuurent study the aqueous extract of Alhagi
maurorum using all doses show that there was no
inhibitory zone on tested bacterial growths. In contrast to
methanolic extract showed inhibitory concentration
against Escherichia coli Salmonella typhi, Pseudomonas
aeruginosa, Streptococcus byogens, Staphylococcus
aureus [2].

3.

4.

5.

6.

7.

8.

9.

CONCLUSION
In conclusion the aqueous extract of Alhagi
maurorum may be useful in the protection against
inflammatory diseases, especially if free radicals are a
part of its pathophysiology.However, more detailed
phytochemical studies are necessary to identify the active
principles and exact mechanisms of action.

10.

11.

REFERANCES
1.

2.

Nedhal, A. Al-Douri, Luay and Y. Al-Essa, 2010.
A Survey of Plants Used in Iraqi Traditional
Medicine"
Jordan Journal of Pharmaceutical
Sciences, 3(2): 100-108.
Mohamed Eldesouky Zain, Amani Shafeek Awaad,
Mounerah Rashed Al-Outhman and Reham
Mostafa El-Meligy, 2012."Antimicrobial activities of
Saudi Arabian desert plants". Phytopharmacology,
2(1): 106-113.

12.

13.

45

Harvey, A.L., 1999. Medicines from nature: are
natural
products
still relevant to
drug
discovery? Trends in Pharmacological Sciences,
20: 196-198.
Awaad Amani, A.S., D.J. Maitland and G.A. Soliman,
2006. "Antiulcerogenic Activity of Alhagi
maurorum", Pharmaceutical Biology, 44(4): 292-296.
Mark Percival"antioxidants"nut031 1/96 rev.
10/98clinical nutrition insights copyright © 1996
advanced nutrition publications, inc., revised 1998
Kumaran, A., Karunakaran and R.J. Antioxidant,
2006. and free radical scavenging activity of an
aqueous extract of Coleus aromaticus. Food Chem.,
97: 109-114.
Dharmasiri, J.R., A.C. Jayakody, G. Galhena,
S.S.P. Liyanage and W.D. Ratnasooriya, 2003.
Antiinflammatory and analgesic activities of mature
fresh leaves of Vitex negundo. J. Ethnopharmaco.,
l87: 199-206.
Almeida, R.N., D.S. Navarro and J.M. Barbosa-Filho,
2001. "Plants with central analgesic activity"
Phytomedicine, 8(4): 310-322.
Il-Ok Lee. and You-Seong Jeong, 2002. "Effects of
Different Concentrations of Formalin on Paw Edema
and Pain Behaviors in Rats". J. Korean Med Sci.,
17: 81-5.
Adeolu, A. Adedapo1, Margaret O. Sofidiya, Viola
Maphosa, Busani Moyo, Patrick J. Masika and
Anthony J. Afolayan, 2008. "Anti-inflammatory
and analgesic activities of the aqueous extract of
Cussonia paniculata stem Bark" Rec. Nat. Prod.,
2: 2 46-53.
Oliveira, A.R. and H.M.T. Barros, 2006. Ultrasonic rat
vocalization during the formalin test: a measure of
affective dimension of pain" Anesth. Analg.
102: 832-839.
Anaga ,A. O. and E.V. Onehi, 2010. "Antinociceptive
and anti-inflammatory effects of the methanol seed
extract of Carica papaya in mice and rats "African
Journal of
Pharmacy
and
Pharmacology,
4(4): 140-144.
Awaad, A.S., R.M. El-meligy, S.A. Qenawy, A.H.
Atta and G.A. Soliman, 2011. "Anti-inflammatory,
antinociceptive and antipyretic effects of some
desert plants". Journal of Saudi Chemical Society,
15: 367-373.
Salazar, R., M.E. Pozos, P. Cordero, J. Perez,
M.C. Salinas and N. Waksman, 2008." Determination
of the antioxidant activity of plants from Northeast
Mexico". Pharm. Biol., 46: 166-170.

Global J. Pharmacol., 6 (1): 41-46, 2012

14. Chanda, S. and R. Dave, 2009." In vitro models for
antioxidant activity evaluation and some medicinal
plants possessing antioxidant properties: An
overview"African Journal of Microbiology Research,
3(13): 981-996.
15. Narayanan, C.R., D.D. Joshi and A.M. Maunder,
1984. Hypoglycemic action of Bougainvillea
spectabilis leaves. Curr. Sci., 53: 579-581.
16. Ogbu, S.I. and E.I. Okechukwu, 2001. The effect of
storage temperature prior to separation on plasma
and serum potassium. J. Med. Lab. Sci., 10: 1-4.
17. Karakucuk, S., G. Baskol, A.O. Oner, M. Baskol,
E. Mirza and M. Ustdal, 2004." Serum paraoxonase
activity is decreased in the active stageof Behc¸et’s
disease" Br J Ophthalmol.; 88: 1256-1258. doi:
10.1136/bjo.2004.043398
18. Heng-Yuan Chang, Ming-Jyh Sheu, Chun-Hung
Yang. and Tsung-Chun Luetal, 2011." Analgesic
Effects and the Mechanisms of Anti-Inflammation of
Hispolon in Mice" Evidence-Based Complementary
and Alternative Medicine, pp: 8.
19. Beuge, J.A. and S.V. Aust, 1978. Microsomal lipid
peroxidation. Methods. Enzymol., 52: 302-310.
20. Sabahat Saeed and Perween Tariq, 2007.
"Antimicrobial Activities Of Emblica Officinalis And
Coriandrum Sativum Against Gram Positive Bacteria
And Candida Albicans"Pak. J. Bot., 39(3): 913-917.
21. Tamilarasi, T. and T. Ananthi, 2012." Phytochemical
Analysis and Anti Microbial Activity of Mimosa
pudica Linn. Research Journal of Chemical Sciences,
2(2): 72-74 .

22. Loiy Elsir Ahmed Hassan1, Hasnah Mohd Sirat,
Sakina M. Ahemd Yagi1, Waleed S. Koko and Siddig
Ibrahim Abdelwahab, 2011. "In vitro Antimicrobial
activities of chloroformic, hexane and ethanolic
extracts of Citrullus lanatus var. citroides (Wild
melon)" Journal of Medicinal Plants Research,
18 Apri, 5(8): 1338-1344.
23. Murray, P.R., K.S. Rosenthal and M.A. Pfaller, 2009.
Medical microbiology: Mosby Inc.,
24. Adeolu, A.A., O.S. Margaret, M. Viola, M. Busani,
J.M. Patrick and J.A. Anthony, 2008. "Antiinflammatory and Analgesic activities of the aqueous
extract of Cussiona paniculata stem bark". Rec. Nat.
Prod., 2(2): 46-53.
25. Okoli, C.O., P.A. Akah and U. Ezugworie, 2005.
"Anti-Inflammatory Activity Of Extracts Of Root Bark
Of Securidaca Longipedunculata Fres (Polygalaceae"
Afr. J. Trad. Cam., 2(3): 54-63.
26. Ghannadi, A., V. Hajhashemi and H. Jafarabadi, 2005.
An investigation of the analgesic and antiinflammatory effects of Nigella sativa seed
polyphenols. J. Med. Food, 8: 488-493.
27. Suresh, D.R., Vamseedhar Annam, K. Pratibha and
B.V .Maruti Prasad, 2009." Antioxidant capacity - a
novel early bio-chemical marker of oxidative stress in
HIV infected individuals" Journal of Biomedical
Science, 16: 61 doi:10.1186/1423-0127-16-61
28. Sini1, K.R., B.N. Sinha and M. Karpagavalli, 2010.
"Determining the Antioxidant Activity of Certain
Medicinal Plants of Attapady", (Palakkad), India
Using DPPH Assay, Current Botany, 1(1): 13-17.
ISSN: 2220-4822

46

