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ABSTRACT

The main objective of this study was to investitia¢epharmacological activity of M. alysson L. extrcollected in
Egypt using experimental animal models. M. alyssonsed in this study was collected from NortheimaiSin
Egypt and was air-dried in the shade and ground fine powder (3 Kg) which extracted by maceratiotih 90 %
methanol, filtered, and evaporated using rotarymrator till dryness. In this study, Diabetes ntebiwas induced
in male albino rats by intraperitoneal injection éfloxan. The antipyretic activity was evaluatedngspyrexia
induced by yeast injection. Acetic acid writhingtte/as used to evaluate the analgesic activity, mbhghaw edema
method was used to evaluate the acute anti-inflaimmpactivity. The antiulcer activity of the exttagas evaluated
using indomethacin-induced ulcer method. Finallgtabolic cages were used to study the diureticvagtdf the
extract. Results showed that M. alysson L. extraet dose of 100 mg/kg exhibited improvement inatiteoxidant
activity. In addition, the extract caused a sigrafit reduction in elevated temperature after tworksoas well as
reduced number of acetic acid writhing movememidicating a significant analgesic effect. Furthemmothe
extract significantly reduced the carrageenan-inglipaw edema through an anti-inflammatory effactterms of
gastro protection, M. alysson L. reduced the numbkwulcers induced by indomethacin and possessetigur
properties. In conclusion, M. alysson L. extracilexied in Egypt showed antioxidant, antipyretinalyesic, anti-
inflammatory, antiulcer as well as diuretic actjuit
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INTRODUCTION

Natural products have been used for the prevergiahtreatment of various diseases for thousandsafs. In
modern medicine, natural products have made hugérilbotions towards drug discovery. A large numloér
anticancer, antibacterial, antiviral, anti-inflamiory, and analgesic drugs were derived directlyndirectly from

natural products. Plants continue to provide bisactompounds that are used as novel drug leadsilyFaabiatae,
also known as Lamiaceae (the mintfamily) contaimgreximately 200 genera and more than 3,000 speRlaats
belonging to this family have been used for thodsasf years in the form of infusions and tinctue$reat various
diseases [1].

Marrubium L. is a genus of flowering plants in Family LabiafakThe genudMarrubiumL. is represented by 97
species which are widely spread over the tempenadewarm regions [3]. GendarrubiumL. is a rich source of
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many classes of compounds such as labdane ditex;paneonoids, phenylpropanoids and volatile o2 $everal
species of genuslarrubiumL. are used in folk medicine for the treatment ohjige, diabetes, fever, cough, and
asthma [4-7].

Marrubium alysson L. (M. alysson)lis commonly distributed in Egypt and its Arabianme is ‘Hashisha Rabiah’
[8], while the common English name is ‘White horehd’[2]. In addition, it was found on the Meditemean
coastal strip from El-Sallum to Rafah, as well las Sinai desert. It was prepared in the form ofodgon as a
treatment for asthma and as a diuretic. Alsopips twere used as a flavoring agent in North Africa.

M. alysson Lwas reported to have a hypoglycemic effect [2]ivanal and anticancer activities [4]. In additioM,
alysson L.leaves and flowers were used in folk medicinedmugh, colds and asthma [2]. Therefore, the ptesen
study was aimed to study some pharmacological iiesvof M. alysson L.extract that collected in Egypt in
experimental animals.

EXPERIMENTAL SECTION

2.1. Materials and methods

2.1.1. Plant collection

The whole plant oM. alysson Lused in this study was collected once during Faiyr2012 from Wadi Awlad Aly
from ElQussima road in Northern Sinai in Egypt;@ied in the shade, ground to a fine powder anckstat low
temperature (20°C) until further processing. Thenplwas kindly authenticated by Dr. Mohamed EI-Gglaa the
Department of Plant Taxonomy, Faculty of Sciencair&CUniversity and by comparison with plant destioin in

the flora of Egypt[8, 9]. The voucher specimen wieEposited in the herbarium section of Pharmacognosy
Department, Faculty of Pharmacy, Suez Canal Uniyend Ismailia, Egypt under registration numB&A-160.

2.1.2. Extraction

The plant powder (3 Kg) was extracted by maceratigth 90 % methanol, filtered, evaporated usinganpt
evaporator till dryness, and weighed to obtain150fghe total extract; 10 g was dedicated for sioglythe
pharmacological activity of the plant.

2.1.3. Experimental Animals

Albino mice of 25-30 g body weight were used irsthiudy. In addition, adult male albino rats of -IHD g body
weight were used. The animals were purchased frenModern Veterinary Office for Laboratory Animé(3airo,
Egypt) and housed in polyethylene cages under altedrlaboratory conditions, the same hygienic ¢ioks and
on a standard laboratory diet. All experimentaltpcols were approved by The Animal Care and Use iGittee at
the Faculty of Pharmacy, Suez Canal University.

2.1.4. Antioxidant activity

Diabetes mellitus was induced to male albino rgténtraperitoneal injection of Alloxan (150 mg/kgdy weight,
Sigma, USA) [10]. Hyperglycemia was assessed affethours by measuring blood glucose [11]using 28 ra
divided into four groups of six animals each. Thetfgroup contained the normal rats and served asgative
control, while the second group contained the diabvats and served as a positive control. Botlugrone and two
received 1 ml saline. The third group contained drebetic rats that received 7.5 mg/kg body wtvithmin E
(Pharco Pharmaceutical Co., Cairo, Egypt) as retererug. Finally, the fourth group contains thebeéitic rats that
received (100 mg/kg) of thd. alysson Lextract.

Blood samples were collected after 7 days for estton of blood glutathione levels using Biodiagmoskit
(Biodiagnostic Co., Giza, Egypt).The restoratiorbttfod glutathione levels (reduced due to inductibmliabetes)
was taken as a measure of antioxidant activity.

2.1.5. Hypoglycemic activity

Diabetes mellitus was induced to male albino rgtetraperitoneal injection of Alloxan (150 mg/kgdby wt.) [10].
Hyperglycemia was assessed after 72 hours by megsuood glucose levels and after 2 weeks and dkajd 1].
Twenty four rats were divided into four groups of animals each. The first group contained the radmmats and
served as a negative control, while the secondpgomntained the diabetic rats and served as aiymsiontrol.
Both group one and two received 1 ml saline. Thie throup contained the diabetic rats that receil®@d mg/kg
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body wt. of metformin (Chemical Industries Develah Co., Giza, Egypt)[12] as a reference drug. IBinthe
fourth group contained the diabetic rats that rembi100 mg/kg) of th#l. alysson Lextract.

At the end of each study period, blood samples welected from the retro-orbital venous plexustigh the eye
canthus of anesthetized rats after an overnighinfaperiod. Serum was isolated by centrifugatiod #he blood
glucose level was measured[11].

2.1.6. Antipyretic activity

Eighteen male albino rats were divided into threaugs of six animals each. The first group contdiras that
received 1 ml saline and served as control. Therskgroup contained rats that received 20 mg/kg egight of
paracetamol (Misr Co., Cairo, Egypt) as a referairegy. The third group contained rats that receiidd® mg/kg)
of theM. alysson Lextract.

Pyrexia was induced by intramuscular injection ofnf/100g body weight of 44 % yeast suspension[IBE
normal rectal temperature was recorded before ¢ggnhing of the experiment. After 18 hrs, the terapge was
recorded for all groups to serve as the baseliredesfated body temperature, to which the antipyretiect will be
compared. One and two hours later, other recortisnoperature were determined.

2.1.7. Analgesic activity

Male albino mice were used for testing the anafgesitivity. Animals were acclimatized to the laldorst
conditions for at least one hour before testinge Hmalgesic activity was estimated using acetid amiuced
writhing test, the extract was administered oratly dose of (100 mg/kg). Thirty minutes later 0 &@étic acid was
injected intraperitoneally (0.2% ml/mouse) and eawbuse was then placed in an individual clear past
observation chamber and the total number of wri8teminutes was counted for each mouse[14].

2.1.8. Acute anti-inflammatory activity

This effect was determined according to the metteskcribed by Winter et al [15]. Eighteen albincsratere
divided into three groups of six animals each. Til& group contained the rats that received 1 frdaline and
served as control. The second group containedatisethiat received 20 mg/kg indomethacin (Egyptigerhational
Pharmaceutical Industries Co., Cairo, Egypt) asfarence drug. The final group contained the fads teceived
(100 mg/kg) of theM. alysson Lextract.

One hour later, all the animals received a subtatanjection of 0.1 ml of 1% Carrageenan (Sigm&A)solution
in saline in the right hind paw and 0.1 ml salinghe left hind paw[15]. Four hours after drug awistiration, the
rats were sacrificed; both hind paws were excisetiveeighed separately.

The percentage of edema produced and that of edeni@tion due to drug administration were respesiy
calculated as follows:

Edema = wt. of right paw - wt. of left paw x100/wf.left paw
Edema inhibition = (Mc — Mt) x 100/Mc

Where Mc is the mean edema in control rats andsMhé mean edema in drug-treated animals; the éharige
was then computed.

2.1.9. Antiulcer activity

The antiulcer activity was carried out accordingCtrell et al.[16]. Twelve male albino rats wergidéed into two
groups of six animals each. The first group comtdimats that received 20 mg/kg indomethacin (Egypti
International Pharmaceutical Industries Co., Cdtigypt) as a positive control. In this group, natye fasted for 18
h but given water andib, then indomethacin was administered orally throggistric gavage. The rats were
sacrificed4 h after indomethacin administrationeTtomachs were removed, fixed in 10% formalinselited
along the greater curvature and washed in norniakes&ubsequently, the stomachs were observedthatihelp of

a magnifying lens, and their external and intesafaces were studied and observed for any erodedterated
areas and the number of ulcers were counted andareah to those of the second group[17].
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The second group contained rats that received 1ifi§Bg) of theM. alysson Lextract. In this group the treatment
schedule was once a day and it was continued ferdays. After five days, rats were kept 18 h fegtnd then
indomethacin was given orally, and after 4 h ra¢sensacrificed and the procedure repeated asritegfoup and
the number of ulcers compared with that of groug.on

2.1.10. Diuretic activity

Eighteen albino rats were divided into three groofsix animals each. Animals were held separatelyetabolic
cages, fasted for 18 hrs and given water only. filse group contained the rats that received 1 fréaine and
served as a normal control. The second group cwdaihe rats that received 0.7 mg/kg furosemideytan

International Pharmaceutical Industries Co., Caigypt) as a reference drug. The final group coetithe rats
that received (100 mg/kg) of ti\d. alysson Lextract.

Immediately after drug administration, a funnel wéaced at the bottom of each cage to allow theeutd pass
through it into a collecting tube. After 2 hrs, i land after a further 24hr the urine was tranetemto a graduated
cylinder and its volume was recorded[18].

2.1.11. Toxicity study

The toxicity of theM. alysson Lextract was tested using four doses (100, 250580Adng/kg) (three mice for each
dose). Three control mice were kept under the sanditions without any treatments. The animals wabeerved
for 24 hrs for any symptoms of toxicity and mottaliates in each group [2].

2.1.12. Data analysis and statistics
Data are expressed as mean * standard error of (8&M). One-way analysis of variance (ANOVA) wagplégd
to determine the significance of the differencewssn the groups using SPSS software, version 2p((pea
Software, Inc., San Diego, USA).

RESULTS DISCUSSION

3.1. Results

3.1.1. Antioxidant activity

Alloxan administration resulted in a significantoetion of the glutathione concentratifffigure 1). M. alysson L.
extract in a dose of 100 mg/kg caused improvemerihe antioxidant activity and nearly normalized tavel of
glutathiong(Figure 1).

Glutathione (mg %)

Normal control Diabetic control Diabetic + Vitamin E Diabetic + Extract

Figure 1. Effects ofM. alysson extract (100 mg/kg/day for 7days) and vitamin E (B mg/kg/day for 7days) on reduced glutathione in
diabetic rats
Results are expressed as mean +S.E.M. and analigied one-way ANOVA (n = 6). * Statistically sifigant difference compared to the
normal control group at p < 0.10.
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3.1.2. Hypoglycemic activity
Diabetic rats showed a significant increase inlévels of plasma glucose when compared to norntalas shown
in Table 1 Oral administration oM. alysson L.extract showed a hypoglycemic activity but theseffwas not

significant when compared to the values at zeretim

Table 1. Hypoglycemic activity ofM. alysson extract (100 mg/kg) and Metformin (100 mg/kg) on lmod glucose level of Diabetic albino

rats
Time Normal control] Diabetic non treatdd  Diabetiated with M. alysson extradt Diabetic treated with metformin
(100 mg/kg) (100 mg/kg)
Zero 81.6+19 246.9+8.2 258.3+8.7 261.9 410.
2weeks 83.4+21 251.3+9.14 189.1+7.2 143674*
4weeks 825+18 263.2+9.7 159.2+6.9 83.64% 2.

Results are expressed as mean +S.E.M. and analigied one-way ANOVA (n = 6). * Statistically siggant different from the values in day 0
in each corresponding group at p < 0.01.

3.1.3. Antipyretic activity
M. alysson Lextract in a dose of 100 mg/kg showed a significaduction in the elevated temperature after two

hours when compared to the raised and the contoolpg as shown ifiable 2 On the other hand, paracetamol (20
mg/kg) administration significantly reduced thevalieed temperature after one hour and after twod(@able 2).

Table 2. The antipyretic effect ofM. alysson extract (100 mg/kg) and paracetamol (20 mg/kg) oRyrexia induced by yeast suspension in

albino rats
L Body temperature change
Group Induced rise in temperature One hour Two hours
Control(1 ml saline) 38.7£0.03 38.9+0.02 39.0.84
Paracetamol(20 mg/kg) 39.1+£0.05 38.2+0.03* 370101*
M. alysson extract(100 mg/kgd) 39.1+£0.04 38.7G20| 38.1+0.02*

Results are expressed as mean +S.E.M. and analisied one-way ANOVA (n = 6). * Statistically siggant different from the values of
induced rise in temperature in each correspondirmug and control group at p < 0.01.

3.1.4. Analgesic activity
M. alysson L.extract (100 mg/kg) significantly reduced the hirig number as compared to normal control mice

treated with saline only @k 0.01(Figure 2).
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Figure 2. Effects ofM. alysson extract (100 mg/kg) and Indomethacin (20 mg/kg) oacetic acid writhing in mice. Results are expresse
as mean = S.E.M. and analyzed using one-way ANOVA € 6). * Statistically significant difference comjared to the normal control
group at p<0.01

3.1.5. Acute anti-inflammatory activity
M. alysson Lextract (100 mg/kg) significantly reduced the agaenan induced paw edema in rats when compared

to the control group(Table 3). The extract showed 42 % of inhibition of the eden®n the other hand,
indomethacin showed 63 % of inhibition as showiliable 3.
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Table 3. Acute anti-inflammatory activity of M. alysson extract (100 mg/kg) and indomethacin (20 mg/kg) ialbino rats

Group Dose % Edema
(mg/kg) Mean + S.E. | % of Change
Control I ml Saline| 59.8+1.07 —
M. alysson extract 100 349+1.2* 42
Indomethaci 20 223+0.6° 63

Results are expressed as mean +S.E.M. and analgiied one-way ANOVA (n = 6). * Statistically sigant different from the values in day 0
in each corresponding group at p < 0.01. % of chaglculated as regard to the control group.

3.1.6.Antiulcer activity
Gastric lesions induced by indomethacin (20 mg(kigure 3) were significantly reduced by pretreatment witl® 10
mg/kg ofM. alysson Lextract.

12 -

10 A

No. of Gastric ulcers

Indomethacin Extract+ Indomethacin

Figure 3. Effects ofM. alysson extract (100 mg/kg) and Indomethacin (20 mg/kg) ogastric ulcers induced by indomethacin in albino
rats. Results are expressed as mean + S.E.M. andadyred using one-way ANOVA (n = 6). * Statisticallysignificant difference compared
to the indomethacin group at p < 0.01

3.1.7. Diuretic activity
M. alysson Lextract (100 mg/kg) significantly increased théuwmee of urine after 24 hrs in rats when compared to

the control grougTable 4). Furosemide (0.7 mg/kg) significantly increased #olume of urine after 2, 4 and 24
hrs in rats when compared to the control grotabie 4).

Table 4. Diuretic activity of M. alysson extract (100 mg/kg) and furosemide (0.7 mg/kg) ialbino rats.\

Group Dose Volume of urine (ml)
(mg/kg) 2 hrs 4 hrs 24 hrs
Control 1 mlSalinel 0.8+0.0]1 1.2+0.03 6.4+02
M. alysson extract 100 1.1+0.04 3.1+0.06 9.3+0.5f
Furosemide 0.7 36+0.2F 6.7+085* 15.2*0.f*

Results are expressed as mean + S.E.M. and analgzegl one-way ANOVA (n = 6). * Statistically sidicant different from the control group
atp <0.01.

3.1.8. Toxicity study
The toxicity study revealed the non-toxic naturevbfalysson Lextract at doses up to 500 mg/kg. Mice did not

show any drug-induced physical signs of toxicitg swo deaths occurred.

3.2. Discussion
M. alysson L.(Lamiaceae) is commonly found in Egypt along thedMggranean coast [2].It has been used in

traditional medicine for various purposes. It ipaoded to have hypoglycemic, anti-inflammatory, ifamtgal,
antiviral, and cytotoxic effects. Therefore, thegmse of this study was to evaluate some pharmgioalbactivities

of M. alysson Lextract collected in Egypt on experimental animals
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The current study showed that treatment Withalysson L.extract in a dose of 100 mg/kg caused a significan
increase in the blood level of glutathione in digbanimals compared to diabetic non treated arin@h the other
hand, M. alysson L. extract did not cause a significant decrease énltfood glucose level but showed minor
reduction after 2 and 4 weeks. These findings amélas to those reported by Essawy and coworkergra/v.
alysson L.extract was given to high cholesterol-fed rabhbitsl showed a significant decrease in the free ahdic
concentrations [2]. In another study by Yousefi aimvorkers,M. alysson L.extract suppressed the elevated
malondialdehyde levels in serum and in-vitro experts, thus providing further proof of its anticaid
activity.[19].

In this study, we also investigated the analgesitipyretic, and anti-inflammatory activities oftplant.M. alysson
L. extract exerted a significant antipyretic activitgainst pyrexia induced by yeast injection. Inithold, it also
showed significant analgesic and anti-inflammatmtpvities.

The anti-inflammatory action ofl. alysson L.was proposed to be due to suppression of free aladtbat are
produced during inflammation and suppression of ro@tages that modulate the inflammatory procesg Th
antioxidant and anti-inflammatory properties of filant were reported to be due to its content engtpropanoid
glycosides [2], diterpenes, and flavonoids [20].

The present study also demonstrated the gastreqbina effect of the extract on indomethacin-inducdcers in
rats. Concerning diuretic properties, to the béstup knowledge, this is the first report on thardtic properties of
M. alysson L.and it could therefore be of benefit for hypesiga patients.

CONCLUSION

M. alysson Lextract collected in Egypt showed antioxidantjmymetic, analgesic, anti-inflammatory, antiulcer a
well as diuretic activities at a dose of 100 mg/Kpis study indicates that the plant is a promisiagural source of
drug molecules that needs further investigationistate its bioactive compounds and to help getetteb
understanding of its mechanism of action.
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