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ABSTRACT

The present study investigate the effect of aléolodtract of Allium porrum (250 and 500mg/kg) @temporosis,
which was induced experimentally in male rats .py injection of 20% ethanol (3g/kg/day). Alcohatixtract of
Allium porrum (250 and 500mg/kg) was given by a@lte daily forll successive weeks, 8 weeks befare
induction of osteoporosis and 3 weeks simultaslgowith i p injection of ethanol 20% for 4 suss®e days of
weekly. Bone mineral density (BMD) was measured by DEX#&od samples were collected at the end of the
experimentsfor determination of serum calcium, phosphorukakhe phosphatase, malonaldehyde and total
antioxidant capacity. Oral administration of alcdiwextract of Allium porrum (250 and 500m/kg) hsignificant
antioxidant activity resulted in a significant eton in the decreased BMD in osteoporotic ratcaspared with
control group. It is concluded that alcoholic exdtaof Allium porrum have promising protective effagainst
osteoporosis induced in rats which may be attriduteits antioxidant capacity.
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INTRODUCTION

Osteoporosis is a skeletal condition characteribyd decreased bone density (mass/volume) of noymall
mineralized bone. The reduced bone density leadetceased mechanical strength, thus making tHetekemore
likely to fracture [1]. The prevalence o$teoporosis among the growing population of ofpeple>50 years old is
almost 20% and have osteoporosis of the hip, spinewrist [2]. The diagnosis of osteoporosis is mdiy
measuring the bone mineral density (BMD). The npagtular method is dual energy X-ray absorptiom@higXA)
[3]. Usually, osteoporosis does not cause any symgfat first; it is often called "silent” diseabecause bone loss
occurs without symptoms, people often don't knogythave the disease until fractures occur. But s have
been weakened by osteoporosis, symptoms that imddadk pain, which can be severe if you have aured or
collapsed vertebra, loss of height over time, withaccompanying stooped posture fracture of theelvexe, wrists,
hips or other bones may appear [4]. Hormonal facsirongly determine the rate of bone resorptiack lof
estrogen (e.g. as a result of menopause) incréasesresorption. In addition to estrogen, calciuetabolism plays
a significant role in bone turnover, and deficiemdycalcium and vitamin D leads to impaired boneagstion; in
addition, the parathyroid glands react to low aaitievels by secreting parathyroid hormone (paratiooe, PTH),
which increases bone resorption to ensure sufficgalcium in the blood [5].
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Secondary osteoporosis could occurs as a refsalitotion deficiencies low dietary calcium intgkew body mass
index, alcohol abuse, tobacco smoking , havingagerinedical conditions, such as immobilization, @arthe
disorders that can induce bone loss including Qughi syndrome, hyperparathyroidism, thyrotoxico$g,
hypothyroidism, diabetes mellitus type 1 and 2,. [Acromegaly and adrenal insufficiency, patientsthwi
rheumatologic disorders like rheumatoid arthritisrensuspected to get osteoporosis, in additiorypodonadism,
chronic liver disease, leukemia and renal insugficly can also lead to osteodystrophy [8]. It mlag accur as a
result of taking medicines known to cause bone Kntean, such as oral or high-dose inhaled corticogds (if
used for more than 6 months), too high a dose ybitli replacement, or aromatase inhibitors (usetidat breast
cancer). Anti-epileptic drugs, heparin, progestithaut estrogen, hormonal drugs that suppress gestro loop
diuretics known to increase the risk of bone Ies®x;ondary osteoporosis can occur at any age [Yjddig of
lifestyle for prevention of osteoporosis is in maspects by potentially avoiding risk factors (@saicco smoking
and alcohol intake) [10]. Achieving a higher peané mass through exercise and proper nutritionnduri
adolescence is important for the prevention of aysteosis. Exercise and nutrition throughout the oéshe life
delays bone degeneration and calcium, increasee themsity of the lumbar (lower) spine by 5% overenmnonths
[11]. Calcium is required to support bone growtbnd® healing and maintain bone strength and is speca of
osteoporosis treatment. Calcium may cause nausdavamiting but excessive calcium intake can lead to
hypercalcemia and may also lead to renal calcidingy stones) and induces symptoms as confuskilirjuan,
stupor and coma [12].

In recent years there is a growing interest in anguticals which provide health benefits and atermdtive to
modern medicine. Nutrients, herbals and dietarypkupents are major constituents of nutraceuticdishvmake
them instrumental in maintaining health, act agahasious disease conditions and thus promote tiaditg of life
[13].

The leek, Allium ampeloprasunvar. porrum (L.), also known ag\llium porrum.It which is a plant belonging to
family Alliacea (Liliaceag, commonly named leek, is a biennial herb, closelated to garlic and onion [14].
Allium genus such as garlié\( sativum), onion @A. cepa) and leek A. porrum) are widely known vegetables,
cultivated and consumed as flavors and foods througthe world. In fact, garlic, onions and leekrevéikely
cultivated in ancient Egyptian times; they are dhdest cultivated plants and are still used botla &od and for
medical purposes. They are a rich source of a nupihghytonutrients which make them important elateeof the
diet. They are also useful for the treatment ov@ntéion of a number of diseases, including cano@mnary heart
disease, obesity, hypercholesterolemia, type beties, hypertension, cataract, osteoporosis atarltbsces in the
gastrointestinal tract (e.g. colic pain, flatuleotic and dyspepsid}l5].

MATERIALS AND METHODS

Animal

Adult albino male rats Wister strain, weighing 2280 g, were used in the experimeitthis study. They were
obtained from the animal house colony of the NatidResearch Center (Dokki, Giza, Egypt) and wernashd
under conventional laboratory conditions throughtbet period of experiments. The animal were fethadard rat
pellet diet and allowed free access to water. Ahipracedures were performed in accordance withHEtiécs
Committee of the National Research Centre andv@tbthe recommendations of the National Institateslealth
Guide for Care and Use of Laboratory Animals [16].

Drugs and herbs

Calcium acetate (Marcyrl Company, Egypt) and altichextract ofAllium porrum bulbs, and leaves (cultivated
in Egypt) were used in this study. All drugs wereshly dissolved in distilled water and were giygm The
concentration was adjusted so that each 100 g abiody weight received 0.5 ml, containing the regdidose of
each drug.

Chemicals and test reagent kits

Chemical :-

- Diethyl ether from Chemicals from El Nasr Pharmaicaill

- Thiopental sodium 0.5 g from Sandoz Co., Austria.

- Ethyl alcohol absolute form EI Nasr Pharmacelt@a, Egypt.
Reagent kits:-
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- Calcium according to Gindler and Kirg.,7].

- Phosphorus according E-Merzabniet al, [18].

-Alkaline phosphatas accordingBelfied and Goldberd19].

-Lipid Peroxide according to Satoh, [20].

-Total antioxidant according t§oracevicet al, [21].

All kits are colorimetric method and were obtairiexin Biodiagnostic Co., Egypt.

Identification of the Allium porrum

Allium porrumwere collected from Banha city, Egypt during thenths of May and June; 2006. The plant was
botanically identified and authenticated by Dr. AdunAbd Al-Aziz Abd Al-Fattah, Ass. Prof. of aromatand
medicinal plant department, agricultural researehtre. Then leaves and bulbs were dried and gremumbwder
using clean mill and mortar then soaked in 1L d¥/€thanol and left to stand 24 hours with shakihg,solution
was filtered and alcohol removed from the filtrasing rotary evaporator under 60-70°C [22].

Experimental design

Osteoporosis inducted male rats by.p. injection of 20% (vol/vol) alcohol/saline solutig@g/kg/day) [where each
1ml of absolute alcohol is equivalent to 0.793gmab$olute alcohol] for four consecutive days foveeks [23],
then examined the effects of alcohol treatment onebresorption by measuring bone mineral densitB of
treated rats and compared them with negative clogitoaip using DEXA.

Bone mineral content (BMC) and bone mineral density (BMD)fedfnur were examined in each rtating Dual
Energy X-rayAbsorptiometry (DEXA). Rats were anaesthetized wiphinjection of thiopental sodium (40mg/Kg)
10 min before exposing to DEXA [24].

Rats were divided to five groups, of 8 rats/ eaxfodows:

Groupl: rats giverp.o. distilled water (0.5ml/100g) throughout the expant and served as negative control group,
Group 2: rats injectedi.p. only by 20% ethanol (3g/ kg/day) for 4 successlags for 3 weeks) and served as
positive control, Grouf3,4: rats were givep.o.the extract ofAllium porrum(250&250 mg/kg) respectively for 8
successive weeks before induction of osteoporegissanultaneous with i.p. ethanol 20% for 4 sudeesdays of
each week for 3 successive weeks, Grouts were given calcium acetate powder (53 mggkgjfor 8 successive
weeks before induction of osteoporosis and simattas withi.p. ethanol 20% injection for 4 successive days of
each week for 3 successive weeks.

At the end of the experiment blood samples werbdw@wn from retro orbital venous plexus of ratefight ether
anesthesia and the serum was separated by ceatigiugit 3000 rpm for 10 min.

Statistical analysis

Data was expressed as mean + SE where (n=8).t8&ltisomparisons between the control group andréeted
groups were carried out using one-way ANOVA, folemvby Duncan’s multiple range tests. Significance
difference between groups were determined at thregjponding time at p<0.05.

RESULTS

Effect of oral administration oAllium porrumalcoholic extract(250 and 500 mg/kg) and calcium (54mg/kg) daily
for 11 successive weeks, 8 weeks before inductiast@oporosis and 3 weeks simultaneous with 20tneti.p
(8gm/kg/day for 4 days) is resulted in the follogin

Bone mineral density

The mean value of BMD of the normal control grougivén distilled water) was 0.1003+ 0.0041unit.
Administration of 20% ethanol (3g/kg) leads to gndficant decrease in BMD by 40%. administrationAdifum
porrum alcoholic extrac{250, 500mg/kg) and calcium (54mg/kgjo. lead to restoration of BMD by 31, 46 and
32% respectively compared with negative controlgr(Fig. 1).

Bone mineral content:-
The mean value of BMC of the negative control growgs 0.035243+0.0024nit. There weren't any significant
change in BMC of all other groups
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Table (1): Effect of oral administration of Allium porrum alcoholic extract (A.p.ext.) (250,500 mg/kg/day)roserum alanine
aminotransferase (ALT), aspartate aminotransferas¢ AST) and alkaline phosphatase (ALP) in rats .

Enzyme Time Groups
Normal control  A.p.ext (250mg/kg) A.p.ext. (500mg/kg)

ALT(unit/ml) Basal 14.3+0.5 14.2+0.4 14.2+0.7
4 week: 13.8+1.: 13.60.¢ 14.0x0.¢
8 weeks 15.7+1.4 15.5+1.3 15.9+0.9
Basal 108.5 + 1.56 110.43+2.0 111.3+3.2

AST(unit/ml) 4 weeks  112.63+1.7 109.67+2.7 106.4+1.8
8 weeks 105.7+3.2 108.90+4.6 110.74+2.4
Basal 187.4+5.4 201.36+8.5 196.4+10.2

ALP (IU/L) 4 weeks  199.6+18.7 208.70+7.3 182.9+11.5
8 week: 211.849.: 196.4048.1 214.7+15.4

Data are expressed as mean + SE (n=8).
Statistical comparison of difference between tha@robgroup and the treated groups was carried asihg two-way ANOVA followed by
Duncan’s multiple range tests.
No significant difference between groups of alatesl rats at the corresponding time at p<0.05.

Table (2):Effect of oral administration of Allium porrum alcoholic extract (A.p.ext.) (250, 500 mg/kg/daydn blood urea nitrogen (BUN)
and serum creatinine in rats.

Enzyme Time Groups
Normal A.p. ext. (250mg/kg) A.p.ext. (500mg/kg)

BUN ( mmolll) Basal 7.45+0.3 6.8+0.4 7.03+0.7

4 weeks 7.1+0.4 6.9+0.3 6.4.6+0.5

8 weeks  6.7+0.25 7.02+0.5 6.7+0.6

Basal 0.7+0.021 0.61+0.019 0.69+0.009
Creatinine(mg/dl) 4 weeks 0.70+0.0089 0.65+0.024 0.66+0.015

8 weeks 0.68+0.023 0.69+0.017 0.70+0.008

Data are expressed as mean + SE (n=8).
Statistical comparison of difference between the&robgroup and the treated groups was carried asihg two-way ANOVA followed by
Duncan’s multiple range tests.
No significant difference between groups of alhtesl rats at the corresponding time at p<0.05.

0.154

@ @

o
=
?

BMD (mg/cm?)
(@]
o
T

0.00

Treatment

Fig.1. Effect of oral administration of alcoholic etract of Allium porrum (A.p.ext.) (250, 500mg/kg) and calcium (54mg/kg) dsone
mineral density (BMD) in 20% ethanol-treated .
Data are expressed as mean + SE (n=8).
Statistical comparison of difference between the@robgroup and the treated groups was carried asihg one-way ANOVA followed by
Duncan’s multiple range test
@ Statistically significant from 20% ethanol-treditgroup at the corresponding time at p<0.05.
* Statistically significant from the normal contrgtoup at the corresponding time at p<0.05.
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Fig.2. Effect of oral administration of alcoholic etract of Allium porrum (A.p.ext.) (250, 500mg/kg) and calcium (54/kg) onome mineral
content (BMC) in 20% ethanol-treated rats .
Data are expressed as mean + SE (n=8).
Statistical comparison of difference between th@rebgroup and the treated groups was carried asing one-way ANOVA followed by
Duncan’s multiple range
No significant difference between groups of alatesl rats at the corresponding time at p<0.05.

15 -
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Fig.3. Effect of oral administration of alcoholic extract of Allium porrum (A.p.ext.) (250, 500mg/kg) and calcium (54mg/kg) cserum
calcium (Ca'™) level in 20% ethanol-treated rats .
Data are expressed as mean + SE (n=8).
Statistical comparison of difference between the&robgroup and the treated groups was carried asihg one-way ANOVA followed by
Duncan’s multiple range test.
@ Statistically significant from 20% ethanol-tredigroup at the corresponding time at p<0.05.
* Statistically significant from the normal contrgioup at the corresponding time at p<0.05.
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Phosphorus (mg/dl)
Concentration

Treatment

Fig.4. Effect of oral administration of alcoholic extract of Allium porrum (A.p.ext.) (250, 500mg/kg) and calcium (54mg/kg) aserum
phosphorus (P™) level in 20% ethanol-treated rats .
Data are expressed as mean + SE (n=8).
Statistical comparison of difference between tharebgroup and the treated groups was carried asing one-way ANOVA followed by
Duncan’s multiple range
No significant difference between groups of alatesl rats at the corresponding time at p<0.05.

Serum biochemical tests:

Serum calcium (Cd™) level:-

The mean serum Chof the negative control group was 9.93+0.154 mgitiere weren’t any significant change in
any group except for calcium (54mg/kg) treated gravhich exhibited increase in serum*Cady 22.4% as
compared with negative control group (Fig. 3).

Serum phosphorus (P*) level
The mean serum‘Pof the negative control was 7.29+0.197mg/dl. Theasn’t any significant change caused by
any of other group as compared with negative coofrmats (Fig. 4).

Serum alkaline phosphatase (ALP) level

The mean serum ALP of the negative control was 3@@.16 |U/L. Ethanol and calcium treated grouprats
showed a significant increase in serum ALP by 35.9862% respectively compared with negative corgroup.
Administration of alcoholic extract oAllium porrum (250 and 500mg/kg) showed significant reverse ® th
elevation in serum ALP levels to reach approximategative control values (Fig. 5).

Serum malondialdehyde (MDA) level:-
The mean serum MDA of the negative control groug @%6+0.31 nmol/ml, this result was increasedgdnicant
way in calcium (54mg/kg) and 20%ethanol (3g/kgateel groups of rats by 148, 123% respectively mgarison
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with negative control. Administration of alcoholextract of Allium porrum (250 and 500mg/kg) significantly
reduced the elevation in serum MDA levels to resgproximately the normal control values (Fig. 6).
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Fig.5. Effect of oral administration of alcoholic etract of Allium porrum (A.p.ext.) (250, 500mg/kg) and calcium (54mg/kg) cserum
alkaline phosphatase (ALP) level in 20% ethanol-trated rats .
Data are expressed as mean + SE (n=8).
Statistical comparison of difference between the@robgroup and the treated groups was carried asihg one-way ANOVA followed by
Duncan’s multiple range test.
@ Statistically significant from 20% ethanol-tredigroup at the corresponding time at p<0.05.
* Statistically significant from the normal contrgioup at the corresponding time at p<0.05.

Serum total antioxidant capacity (TAC) level:-

The mean serum TAC of the negative control grouatsf (given distilled water) was 1.834+0.17 Mnithis result
was decreased in significant way in ethanol (3g/kgy calcium (5mg/kg) treated groups by 59.2, 54.7%
respectively in comparison with negative contraltsr Administration of alcoholic extract Aflium porrum (250
and 500mg/kg) significantly reduced the elevatiorsérum TAC levels to reach approximately the ndroatrol
values (Fig. 7)

194
Scholar Research Library



Siham M. A. EI-Shenawyet al

Der Pharmacia Lettre, 2013, 5 (1):188-198
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Fig.6. Effect of oral administration of alcoholic extract of Allium porrum (A.p.ext.)(250, 500mg/kg) and calcium (54mg/kg) cserum

mlondialdehyde (MDA) level in 20% ethanol-treated ats .Data are expressed as mean + SE (n=8).

Statistical comparison of difference between th@robgroup and the treated groups was carried asihg one-way ANOVA followed by

@ Statistically significant from 20% ethanol-tredigroup at the corresponding time at p<0.05.
* Statistically significant from the normal contrgtoup at the corresponding time at p<0.05.
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Fig.7. Effect of oral administration of alcoholic extract of Allium porrum (A.p.ext.) (250, 500mg/kg) and calcium (54mg/kg) cserum
totalantioxdant capacity (TAC) level in 20% ethanoltreated rats.

Data are expressed as mean + SE (n=8).
Statistical comparison of difference between th@rebgroup and the treated groups was carried asing one-way ANOVA followed by

@ Statistically significant from 20% ethanol-treditgroup at the corresponding time at p<0.05.
* Statistically significant from the normal contrgtoup at the corresponding time at p<0.05.

Duncan’s multiple range test.
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DISCUSSION

In this study the.p. injection of 20% ethanol for 4 consecutive days3 weeks was used to induce osteoporosis,
BMD measured in rats proximal femur by DEXA scaringicative parameter of osteoporosis. Ethanol adination
resulted in a significant decrease in BMD compangith negative control group rats. This finding agptewith
Callaciet al.,[23]. There is evidence that ethanol eitheralyeinhibit osteoblast function or other ethanelated
complications may aggravate bone loss, these ¢oatipins could be liver disease, under nutritioypercalciuria,
changes in parathyroid hormone (PTH) secretiomoctfon and abnormal vitamin D metabolism [25]iaiBondet
al., [26] stated thaethanol may be responsible for osteoblastic dysfamaesulting in diminished bone formation
and reduced bone mineralization. Keligral, [27] reported that ethanol may contribute to osteopis by direct
action. There is evidence that ethanol may incrdmsee resorption and inhibit bone production, résglin
osteopenia. The proinflammatory cytokine, interieuk (IL-6), is an important mediator of osteoclastivity on
bone, the investigators provide evidence that ethaduces IL-6 expression and IL-6 promoter atyivin a human
bone marrow stromal cell line and increases setulevels in mice [28]

Oral administration ofAllium porrum (250 and 500 mg/kg) keep BMD in the same rangenasegative control
group in the same time while daily oral administnatof calcium (53mg/kg) restore BMD patrtially bigmained
less significantly than negative control group.

Wetli et al., [29] study demonstrates that structural analysi ethanolic extract oAllium cepaproduce
nonprotein sulfur amino acids derived from cysteiwhich is y-Lglutamyl- trans-S-1-propenyl-L-cysteine
sulphoxide t-GPeCSO)compound and inhibiting significantly theteoclast activity and there is significant (p <
0.05) correlation between the amountg-@PeCSO and the osteoclast activity inhibitioncdwing to Dugravot
et al.,[30] analysis ofAllium porrumproduced nonprotein sulfur amino acids derived faysteine such as propyl-
cysteine sulfoxide this may describe this preveng¥fect ofAllium porrum.The green leaves dllium porrum
mainly contain kaempferol glycoside and tracesu#rgetin-3-glucoside were identified by TLC [3The bulbs of
Allium porrum contain only few milligrams of glycosides of kaempfl and quercetin per kg fresh weight. A
phytochemical investigation of the extracts obtdifrem bulbs of leekAllium porrumhas led to the isolation of
five flavonoid glycosides based on the kaempfegty@ne [32].According to Wattett al., [33] flavonols widely
distributed such as quercetin and kaempferol, exgutent inhibitory effect oim vitro bone resorption. Flavonols
derivatives as quercetin and kaempferol can stitewateoblastic activity and such compounds masesgmt new
pharmacological tools for the treatment of osteopisr [34]. AlsoTrivedi et al, [35] reported that kampferol has
no-estrogenic effedh vivo but exerts bone anabolic activity at a dose 5 mgikkampferol completely prevented
bone loss in the femur caused by ovariectomy, theselts obtained by DEXA analysis and thus maylbe to
inhibition of osteoclast differentiation.

In present study the serum calcium level were edglvaignificantly in calcium (53mg/kg) treated rakgis result is
in agreement with Pollegt al, [12] results who reported that one of the side effetsaicium treatment is
hypercalcemia.

As regard the level of alkaline phosphatase inesurstudy was significantly increased as comparigd megative
control rats after ethanol administration. This \agseed with Yamadat al, [36] who stated that the increased
serum alkaline phosphatase levels observed in msspt chronic ethanol feeding may be due, at ieagért, to
increased lability of this plasma membrane enzy87é. [Oral administration oAllium porrum(250 and 500 mg/kg)
restore the elevated serum alkaline phosphatagesitive control group. This finding was agreedhwiil-Meihry,
[38] who reported that ethanolidlium porrumcause significant decrease in alkaline phosphatase.

The significant increase MDA and decrease in tatdil oxidant capacity compared with negative aardgroup rats
could be explained by the high oxidative stresetbianol. The involvement of free radical mechasismthe
pathogenesis of alcoholic liver disease (ALD) isndestrated by the detection of lipid peroxidatioarkers in the
liver and the serum of patients with alcoholism,vadl as by experiments in alcohol-feed rodentg gfow a
relationship between alcohol-induced oxidative sstrand the development of liver pathology. Ethamdliced
oxidative stress is the result of the combined iimpant of antioxidant defenses and the productibmeactive
oxygen species by the mitochondrial electron trartsphain, the alcohol-inducible cytochrome P45 ¢ 2E1
and activated phagocytes. Furthermore, hydroxyeffeg radicals (HER) are also generated during netha
metabolism [39].
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Bozhkoet al, [40] stated thatinder conditions of acute ethanol intoxication mecrease of the MDA concentration
is caused by the acetaldehyde (ethanol metabalitg)n. The long-term ethanol intoxication indueesignificantly
increase the MDA concentration (if compared witlitadntoxication). Acetaldehyde is an importantda@mong
those determining disturbances of cell biogenesithé animal organism, causing an increase of kbedbserum
MDA.The oxidative stress is an important mediatbbone loss since deficiency of antioxidant vitasnlras been
found to be more common in the elderly osteoporpéitients. Increased free radicals production okielwms the
natural antioxidants defense mechanisms, subjedtidgviduals to hyperoxidant stress and thus legdin
osteoporosis [41].

Oral administration oAllium porrumdaily with the same dose and duration mentionedreeafverse the oxidative
effect of 20%ethanol and this reducing capacity lbardescribed by the presence of its phenolic oontieis result
is agreed with Tsaet al, [42] who reported that aqueous extractsAlifum porrumappeared to contain more
phenolic compounds than those of garlic and gregonoand thus the antioxidant activities Atfium porrumis
bigger than green onion and garlic. Also Ra&deal, [43] demonstrated that several organosulfur comgsun
identified in Allium species have antioxidant properties, the organaswdmpounds found illium porrum
extract, can reduce lipid peroxidation and hydrogeroxide formation.

Borek, [44] reported that organosulfur compounds, suclSasllylcysteine andS-allylmercaptocysteine which

extracted fromAllium porrum exert an antioxidant action by scavenging reaatixygen species (ROS), enhancing
the cellular antioxidant enzymes superoxide dissejtecatalase and glutathione peroxidase, and Biogea

glutathione in the cells. They also inhibit lipicerpxidation. Yinet al, [45] demonstrated that the antioxidant
protection of organosulfur agents was concentratgpendent.

It is concluded that oral administration Aflium porrum (250 and 500 mg/kg) has significant protectiveeeff
against osteoporosis induced by ethanol. Tiéctemay be achieved due to the presence of salftino acid
compounds which have antioxidant effectifium porrum[46].

In addition to sulfur amino acid, there is alsavfinols such as kampferol which inhibit signifidgrasteoclasts
activity and bone resorption [30, 31].

Thus safety and efficacy @fllium porrummake the isolation of its active constituents selify their therapeutic
effect on different biological diseases is recomdweesh
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