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Abstract: Moringa oleifera and Thymus vulgarere well known and widely used herbs, which comstaeveral
interesting bioactive constituents and possessaishhgromoting properties. The aim of the presendys is
to evaluate and compare thevitro anti-inflammatory effects of ethanol extractsMéringa oleiferaand
Thymus vulgarignd a 1:1 blend of the two extracts against theweation of proteins. The test extracts and
the reference drug of varying concentrations wecellbated with egg albumin under controlled expeniale
conditions and subjected to determination of atmueb to assess the anti-inflammatory property aAdsrd
anti-inflammatory drug, Ibuprofen, was used asrefee drug. The results obtained showed a condiemtra
dependent inhibition of protein (albumin) denatimatby both extracts, including the 1:1 blend oé th
extractsas well as the reference drug. The ext@utentrationas well as the reference drugfor Si8ibition
(ECsp) was determined by the dose-response curve usiagh®ad Prism 6.01 software package and were as
follows: Moringa oleifera (ECso = 215.94£29.8ug/mL); Thymus vulgari§ECsg = 144.9+1.1ug/mL); the
extracts blend (Efg = 441.64£8.6pg/mL) and ibuprofen (Ef = 1599+337pg/mL), respectively. These
findings showed that bottMoringa oleifera and Thymus vulgarispossessed marketh vitro anti-
inflammatory effect against the denaturation oft@irowhen compared with the standard anti-inflanomat
drug, ibuprofenThymus vulgariextractwas found to be more active tidaringa oleifera possibly due to
the higher flavonoids and/or organic acid contents.
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Introduction and disturbed functions (Shallangwtal., 2013b; Huoet
Herbs and vegetables are important componentsmaahu  al., 2013). Inflammation is a normal protective resmgotts
diet and give protections against many commonsiee  tissue injury caused by physical trauma, noxiousntbal
and diseases, especially cardiovascular diseadgh, h or microbial agents. It is the body response tatimate or
blood pressure, stroke, oxidative stresses, canbesity, destroy the invading organisms, to remove theaintg and
diabetes and neurodegenerative conditions (Kavalebv set the stage for tissue repair. It is triggeredheyrelease
al., 2014). Various spices and herbal extracts are f@ed of chemical mediators’ from injured tissue and ratgrg
preservation of food, as well as appetizers; and thcells (Huo et al., 2013; Lee et al.,, 2013).Anti-
medicinal value of plants lies in the presence itfeint inflammatory refers to the property of a substamce
phytochemical components (tannins, alkaloids, teos,  treatment that reduces inflammation. Anti-inflamangit
flavonoids and phenolic compounds) that bring patéir ~ drugs make up about half of analgesics, remedyéig fpy
physiological effect in human body (Mousatial.,2011;  reducing inflammation as opposed to opioids, whiffact
Javed et al.,, 2013). The world health organization the central nervous system (Getnal.,2010; Moniraet al.,
estimated that 80% of the world population usesioieal 2012; Shallangwat al.,2013b).

plant for the treatment of disease and in Africanrdries, The most commonly used drug for management of
this rate is much higher. It has been estimatetupato  inflammatory conditions are non-steroidal anti-
90% of the population in developing countries r@fythe  inflammatory drugs (NSAIDs) and steroids which have
use of medicinal plants to help meet their primaeglth  several adverse effects especially gastric irdtateading
care need (Segismunétal.,2008). to formation of gastric ulcers (Monir@t al., 2012;

At least 25% of drugs used in modern pharmacopargia Shallangwaet al., 2013b). One of the features of several
derived from plant while many are synthetic anabuilt non-steroidal anti-inflammatory drugs for example
based on prototype compounds isolated from pl@itgh  indomethacin, ibufenac, flufenamic acid and saiacgkid

et al., 2012).Medicinal plants contain combinations of is their ability to prevent denaturation of heatated
several chemical compounds having  multiple bovine serum albumin (Umapatley al.,2010; Chandrat
biological activities. Medicinal plants are incrazagy al., 2012a; 2012b) at pathological pH (pH 6.2 — 6.5).
becoming the subject of extensive studies worldfeide Some plants, vegetables and fruits are reportdzk tach
their active therapeutic principles (Moniet al., 2012; sources of antioxidants, such as vitamin A, vitar@in
Shallangweet al.,2013a; 2013b). The rich wealth of plant Vitamin E, carotenoids, polyphenolic compounds,
kingdom can represent a novel source of newefflavonoids and hydrolysable tannins, which can
compounds with significant pharmacological effesteh  significantly destroy the free radicals, reactiveygen
as anticancer, anti-pneumonia, anti-diarrhea, antispecies responsible for degenerative diseasesewvemqr
dysentery antiviral, antimicrobial include anti- free radical damage, thus reducing the risk of miecro
inflammatory activities. The major merits of herbal diseases (Umapathgt al., 2010). These plants include
medicine seem to be their perceived efficacy, lowOcimum basilicumCinnamomum cassia, Ginkgo biloba,
incidence of serious adverse effects and more ddfie Camellia sinensis, Aloe vera, Malus domestica, hiss
treatment (lwwet al.,1999). sabdariffa, Prunella vulgaris, Thymus vulgaris, NMaa
Inflammation is a bodily response to injury, infect or  oleiferaand quite a number of others.

destruction characterized by heat, redness, puiellisg

FUW Trends in Science & Technology Journal, www.ftstjournal.com 436
e-ISSN: 24085162: p-ISSN: 20485170; October, 2016 Vol. 1 No. 2 pp 436 - 441




Anti-inflammatory Evaluation of Moringa oleifera, Thymus vulgarisand Their 1:1 Extract

Moringa oleifera Lam a flowering plant, is one of the
fourteen species of the gendsringa of theMoringaceae
family, found in Nigeria, India, Pakistan, Afghatais,
Bangladesh and in other parts of Africa and Latinefioa
(Aratdjo et al., 2012; Adejumoet al., 2012). Moringa
oleiferais widely distributed and naturalized in different
climate andcould be found even in the harshestdaiedt

of soils (Adejumcet al.,2012). In some parts of the world
Moringa oleiferais referred to as the ‘drumstick tree’,
‘tree for purifying’ or the ‘horse radish tree’ (Aar et al.,
2007). Moringa oleiferaleaves are reported to be a rich
source ofp-carotene, protein, vitamin C, calcium and
potassium and act as a good source of naturalxhdias;
and thus can enhance the shelf-life of fat comaifidods
due to the presence of various types of compounds t
possess antioxidant properties, such as ascorbd; ac
flavonoids, phenolics and carotenoids (Anwer al.,
2007). Studies focusing on the chemical compositibn
this plant have identified many bioactive substanttet
may confer diverse pharmacological properties te th
preparations obtained from its leaves, root (Atesl.,
2009; Goyalet al.,2007; Anwaret al.,2007), bark (Aney
et al., 2009; Goyadt al., 2007; Anwaet al., 2007), gum
(Aney et al., 2009; Goyalet al.,2007), fruit (Aneyet al.,
2009; Anwaret al.,2007), flowers (Adejumet al.,2012;
Aney et al., 2009; Anwaet al., 2007), seeds andseed
oil(Aradjo et al.,2012; Adejumcet al.,2012; Minaiyanet
al., 2014).

Thymus vulgaris(Thyme) is aperennial, aromatic herb
native toAsia, the Mediterranean
belongs to theLamiaceafamily (Swayehet al., 2014;
Rodrigueset al., 2015). Thymus vulgariss now widely
cultivated in many parts of the world and is ussdice,
tea and herbal drugs (Abd El Kadsgral.,2012; Hamzawy
et al.,2012; Swayelet al.,2014; Rodriguest al., 2015).

Pharmaceutical Drug store, opposite North-Gate,
Ahmadu Bello University, Samaru-Zaria. Other reagent
(hydrochloric  acid, sodium dihydrogenphosphate,
disodiumhydrogenphosphate, sodium chloride, ghiero
used were of analytical grades from BDH, M&B, Sigma
or, Fluka.

Plant materials

Moringa oleifera leaves were obtained from a farm
located in Kura LocalGovernment Area of Kano State,
Nigeria; while Thymus vulgarideaves were collected
from Tiger Foods Limited, located in Awada Layout,
Obosi, Anambra State, Nigeria. Both plants leaveewe
identified by a plant taxonomist, Mr. Namadi Sanasi
the Department of Botany, Faculty of Sciences, Ahumad
Bello University, Zaria, Kaduna state, Nigeria, wher
voucher specimenMoringa oleiferg v/no: 571) and
(Thymus vulgaris/no: 1933) were deposited .
Preparation of extracts

The fresh Moringa oleifera and Thymus vulgaris
leavesmaterials were washed and chopped into bis a
air-dried at room temperature for 7 days. The retbpe
dried samples were separately ground in a labgrator
grinder until smooth powders were obtained in oraer
ensure high surface area for increased diffusiOroGgg

of each crushed plant materials were extracted 86&b
ethanol by cool extraction for one week with consta
shaking. The extracts were filteredusing 110 mrpdil
filter paper and allowed to dry in an open dishaomater
bathcontrolled at 8C till constant weight was obtained.

regionand Europe,The percentage yield of each of plant was calcdlafbe

dry extracts were kept in a vacuum desiccator wiign
ready for use (Shallangve al.,2013b).

Estimation of total phenolic compounds and flavonoids
For the determination of total phenolic and flavioho
contents, stock solutions of gallic acid and rutiare

Thymus vulgarigpossess various beneficial effects, suchprepared from which various concentrations (5, 11,

asstimulant for the entire circulatory system, safitic,
antimicrobial, antibacterial, anti-thelmintic, isieidal,
antifungal, antiviral, antioxidant, activities andsalso
effective in the treatment of depression and mdahges
(Vale-Silva et al., 2010; Abd El Kaderet al., 2012;
Hamzawyet al.,2012; Miguelet al.,2012; Zuzarteet al.,
2013; Swayelet al.,2014; Rodriguest al.,2015). Thyme
oils are also used in flavor and food industrieajnty in

20, 25, 30 pg/mL) used for plotting calibration \oes
were prepared by serial dilution. The amount ofltot
phenolics in extracts was determined accordinght® t
Folin-Ciocalteu procedure (Kahkonemt al, 1965;
Shallangwaet al., 2013b). Samples (200 pL, three
replicates) were introduced into test tubes; 1.0 ofL
Folin-Ciocalteu’s reagent and 0.8 mL of sodium
carbonate (7.5%) were added. The tubes were mixed a

the manufacture of perfumes and cosmetics, or forallowed to stand for 30 min. Absorption at 765 niasw

flavoring chocolates, toothpastes, mouthwashes,
cough medicines (Vale-Silvat al., 2010; Miguelet al.,
2012; Rodrigueset al., 2015). All these activities are
related to the high content of phenolic compoundth
special emphasis in thymol and carvacrol (Alizad2 3;
Silveiraet al.,2014; Rodriguest al.,2015).

This study is carried out to evaluate the totalnaiie and

andneasured on Helios Gamma UV-vis spectrophotometer,

UVG-101505. The total phenolic content was exprsse
as gallic acid equivalents (GAE) in micrograms per
milligram dry extract material (Shallangvea al., 2015);
while the total flavonoid content of crude extracas
determined by the aluminium chloride colorimetric
method (Changet al., 2002; Shallangwaet al., 2013b).

flavonoid contents, and compare the possible anti50 pL of crude extract (1 pg/mL ethanol) were mage

inflammatory effects of ethanol extracts dforinga
oleifera and Thymus vulgarisagainst the denaturation of
proteinin vitro.

Materialsand M ethods

to 1 mL with methanol, mixed with 4 mL of distilled
water and then 0.3 mL of 5% Nal®&olution; 0.3 mL of
10% AICl; solution was added after 5 min of incubation,
and the mixture was allowed to stand for 6 min.MHe
mL of 1 moldm® NaOH solution were added, and the

The method used for assessing the anti-denaturationfinal volume of the mixture was brought to 10 mLttwi

effects of natural products with anti-inflammatory

doubly distilled water. The mixture was allowedstand

properties is simple and inexpensive, as has beenfor 15 min, and absorbance was measured at 510 nm.

reported by several authors (Jagtap al., 2011;
Shallangwaet al., 2013a; 2013b; Shallangwat al.,
2015).

Chemicals and drugs
The reference drug used for this work, IbuproferiBer
brand (800 mg per tablet) was purchased from Be#dutif

The total flavonoid content was calculated from a
calibration curve, and the result was expressedits
equivalents (RE) in micrograms per milligram dry
extract material. (Shallangve al.,2015).

I n-vitro anti-inflammatory activity bioassay

The screening for anti-inflammatory activity wasred
out according to a modification of thie vitro protein
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denaturation bioassay methods described by Shalkeey  were calculated from a calibration curvé®®£ 0.9568)

al. (2015), Jagtapt al.(2011) and and Sakat al.(2010). and are as presented in Tablel. It has been reporte
Anti-inflammatory bioassayin vitro consist of reaction widely that phenolic and flavonoids content show
mixture (5 mL) which are 0.2 mL of egg albumin ¢frto  significant antioxidant action on human health @ak
fresh hen’'s egg), 2.8 mL of phosphate bufferednsali al., 2010; Jagtaet al.,2011; Alizadeh, 2013; Vongsadt
(PBS, pH 6.4) and 2 mL of varying concentrations ofal., 2013; Sabetsarvestaei al.,2013; Shallangwat al.,
Moringa oleiferaextract (of final concentrations 50, 100, 2015). The polyphenol compounds like flavonoids,
200, 400, 800, 1600 pg/mL, respectively). Similar phenolic acids and tannins are known to have aal ide
compositions of 0.2 mL of egg albumin (from fresnmts  chemical structure for effective free radical-scayiag
egg), 2.8 mL of phosphate buffered saline (PBS,6pH activities that have shown to be more effective as
weremade where no drug or test sample was added bantioxidantsn vitro than vitamins E and C. This fact has
only varying amounts of doubly distilled water ®nge as  been established by many researches (Agiai.,2004;
controlfor the respective runs. Then the mixturesrev  Kim and Lee, 2004). Furthermore, a number of previo
incubated at (37+2°C) in Corsair Heating & Cateringstudies have demonstrated a strong correlation destw
Limited incubator for 15 min. Denaturation was indd  phenolic content, antioxidant properties and anti-
by keeping the reaction mixtures at 60+2°C in wasth  inflammatory properties(Gaet al., 2010; Umapathyet

for 10 min. After cooling, the turbidity was measdrat  al., 2010; Sakatet al., 2010; Jagtapet al., 2011;
660 nm (using SHIMADZU, uv 1800 Chandrat al., 2012a, 2012b; Shallangwet al.2013a,
Spectrophotometer). Percentage of inhibition 0f2013b, 2015).

denaturation was calculated from control where nagyd

was added. Each experiment was done in triplicadetae  Table 1. Extraction yield, total polyphenols and total
average taken. Similar procedures adopted fomMienga  flavonoids contents of extracts from Moringa oleifera
oleifera extractwere applied Thymus vulgarisextracts.  and Thymuswvulgaris

For the 1:1 blend, the anti-inflammatory bioassayitro Parameter Moringa Thymus
reaction mixture (5 mL) consisted of 0.2 mL of egg oleifera vulgaris
albumin (from fresh hen’s egg), 2.8 mL of phosphateTotal yield (%W/W) 33.59 23.79
buffered saline (PBS, pH 6.4) and 1 mL of varying Total polyphenols contents 8.96+2.41 20.86x1.66
concentrations of each of the plant extrad¥gringa  (ug GAE/mg dry extract weight)

oleifera and Thymus vulgarigof final concentrations 50, Total flavonoids contents 582+1.38 8.26+1.28

100, 200, 400, 800, 1600 p.g/mL, reSpeCtiVely). The(ug RE/mg dry extract weight)

Ibuprofen tablet at the final concentrations of 500, 200, ~GAE = Galiic acid equivalentRE = Rutin equivalents

400, 800, 1600 pg/mL, respectively were also used a

reference drug and treated similarlyasM@ringa oleifera  In the present study, the evaluation of anti-inflaamory
and Thymus vulgarisextracts for determination of effects was undertaken using the effect Mbringa
absorbance. Each experiment was done in triplieat®  oleifera and Thymus vulgaris extracts on protein
the average taken. The percentage inhibition ofdenaturation. Denaturation of proteins is well doeated
denaturation was calculated by using following faten and is caused by inflammation process, mostly in

(Jagtapet al.,2011; Chandrat al.,2012b): conditions like arthritis (Gaet al.,2010; Umapatht al.,
o S \/l 2010; Sakaet al.,2010; Jagtapet al., 2011; Chandret
o Inhibition =1004 "4, ~ al., 2012a, 2012b; Shallangvet al.2013a, 2013b, 2015).

Therefore, using agents that can prevent protein
denaturation would be worthwhile for anti-inflammat
drug development. Several anti-inflammatory drugseh
shown dose dependent ability to inhibit heat induce
protein denaturation (Umapathet al.,2010; Sakaet al.,
2010; Jagtagt al., 2011; Shallangwaet al., 2015).
Protection or inhibitory effect against protein demation,
which is the main mechanism of action of NSAIDSysl

an important role in the anti-inflammatory activitf
NSAIDS (Shallangwaet al.,2013a, 2013b). The use iof
vitro methods to study anti-inflammatory activities fitas
own advantages compared to using animals in
experimental pharmacological research, because it
addresses the ethical issues and the lack of ed¢idar the
use of live animals when other suitable methodddcba
employed (Shallangwet al.,2015).

The ability of Moringa oleifera and Thymus vulgaris
extracts to inhibit protein denaturation may cdnite to
their anti-inflammatory properties. In the present
investigation, thein vitro anti-inflammatory effect of
Moringa oleiferaand Thymus vulgariextracts, including

a 1:1 blend of their extracts, were evaluated again
denaturation of egg albumin. The results are asepted

in Table 2.

The study showed a concentration-dependent indiib i
protein (egg albumin) denaturation Bjoringa oleifera,
Thymus vulgarisand the 1:1 blend of the two extracts,
within the concentration ranges of 50.0 to 1600g0mL..

Where
V= meanrabsorbance of test sample.
V= mean absorbance of control.

Statistical analysis

All the pharmacological test data are expressedhas
MeanztStandard Error of the Mean (SEM). The 50%
Inhibitory Concentrations (I§g) expressed as 50%
Effective Concentrations (&g were determined at 95%
Confidence Intervals after logarithmic transformatiof
the concentration-response (three parameters) aiging
GraphPad Prism 6.01 software. The Efficiency In¢Eeh
was expressed as EfEax

Results and Discussion

The overall extraction yield oMoringa oleifera and
Thymus vulgarisvere 33.59% and 23.79% dry weight
materials. The study also revealed that the extraetre
rich in phenolic and flavonoids. The results obtdirfor
this study are in agreement with previous stud@sedy
Vongsaket al.(2013) forMoringa oleifera and Alizadeh
(2013), Sabetsarvestast al. (2013) forThymus vulgaris
Total polyphenols of the extract bforinga oleifera and
Thymus vulgarisvere estimated by the Folin-Ciocalteu
method, calculated from a calibration curR%:( 0.9939),
as 8.96+2.41 ng of GAE/mg and 20.86+1.66 pg of
GAE/mg, respectively, dry extract weight. The total
flavonoid contents of the two plants ethanolic acts
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The reference drug, Ibuprofen, also
concentration-dependent inhibition of protein daretion.
Table 2 showed that at low concentrations (50 pg/rfile
Moringa oleiferawas more effective than the lbuprofen
standard drug, followed byhymus vulgariextract, and
then thel:1 blend of extracts. At the concentratbri00
pg/mL, the trend observed wadoringa oleifera >
Thymus vulgaris> Ibuprofen > extracts blend. As the
concentration increased to the range of 200-80Gnpg/
there was another slight change in the trend ofqueage
inhibition of denaturation:Moringa oleifera > Thymus
vulgaris > extracts blend >Ibuprofenin preventing

exhibited denaturation. But at higher concentration of 1600mLg

another trend was observed yet, with kheringa oleifera
extract (507.6+2.2) showing that it is more effeetthan
the 1:1 blend of extracts (383.3+3.0) in inhibiting
denaturation of protein, followed by tiéhymus vulgaris
extract (322.6+0.8) and l|buprofen (271.6+8.9), att
order, respectively. The study showed that withHie t
concentration range of 200-1600 pg/mL, both exsracid
their 1:1 blend were better in inhibiting protein
denaturation than the reference drug, Ibuprofen.

Table 2. Anti-inflammatory data on Moringa oleifera, Thymus vulgaris, extracts blend of Moringa oleifera and

Thymuswulgaris (1:1) and, I buprofen

1:1 blend of M. oleifera

Concentration M. oleifera T. wlgaris and T. wlgaris Ibuprofen
(ng/mL) (% inhibition) (% inhibition) (% inhibition) (% inhibition)
Control - - - -

1600 507.6+2.2 322.60.8 383.3+3.0 271.648.9
800 353.5+0.8 295.7+0.5 271.740.0 143.0+10.2
400 269.8+1.9 268.8+1.6 219.343.5 115.9+7.7
200 257.3%4.1 228.9+0.0 171.2+1.4 109.3+4.5
100 239.1+2.7 132.9+0.3 81.65+2.3 82.515.5

50 116.0+1.0 57.06+£2.7 36.44+£10.5 41.7£13.1

Valuesareexpressed as SEM of 3readings

Table 3: ECyy valuesforMoringa oleifera, H. sabdariffa, extracts blend and I buprofen

. . Thymus Extractsblend 1:1
Moringa oleifera vulgaris (M. oleifera/T. wulgaris) Ibuprofen
I1Cs¢ (ng/mL 215.9+29.8 144.9+1.1 441.648.6 1599+337

Values are expressed as SEM of 3readings

The extract concentration for 50% inhibition expexbas inflammatory activity of these plants and may pdavi
effective concentration (Eg was determined by the some evidence for their folk uses separately and in
dose-response curve using GraphPad Prism 6.01aseftw combinations. These results also provide the mintina
and values are as presented in Table 3. ThgiE@efined for further planning of clinical nutrition and anti
as the concentration sufficient to obtain 50% of ainflammatory research studies on bioactive compesund
maximum inhibition of protein denaturation. In tigidy  of the plants and development of anti-inflammatory

the EGq values showed that tAehymus vulgarigextract is  products.
more effective than thiloringa oleiferaextract, followed
by the extracts blend, with the reference drugpibfen,  References

being the least effective. The Efor lbuprofen appeared Abd El Kader MA & Mohamed NZ 2012. Evaluation of

todiffer considerably from the rest and therefdnere was
a strong motivation tocharacterize it as anoutli¢ence,

the EGg values in Table 3 calculated at 95% confidence

protective and antioxidant activity of Thym&hymus
vulgarig) extract on paracetamol-induced toxicity in
rats.AJBAS 6(7): 467-474.

level using the GraphPad Prism 6.01 software wereAdejumo OE, Kolapo AL & Folarin AO 2012Moringa
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Conclusion

One of the features of several non-steroidal anti-
inflammatory drugs is their ability to inhibit orgvent
denaturation of proteinas have been reported bgrakv

content and antioxidant activity in Iranian and Bht
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