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Abstract 
Pneumonia, a respiratory infection induces acute or chronic inflammation, 
characterizedbyincreasedactivityoflymphocytesandneutrophils,thusgen- 
erating oxygen-free radicals that decrease the endogenous antioxidants de- 
fencesystem.Theaimofthisexperimentalstudyfocusedonthecapacityof 
nontoxicaqueous,hydroethanolicandethanolicextractsofGreenwayoden- 
dronsuaveolens(Engl.&Diels)Verdc.subsp.suaveolenstoregulatefreere- 
activespeciesandproteininflammationgeneratedbyinfectiousdisease.The 
phytochemicalscreeningsofG.suaveolensextractswerecarriedoutaccord- ing 
to precipitation and colorimetric methods. The totalantioxidant and fla- 
vonoid contents were determined by the Folin-Ciocalteu and 
AluminiumChloride 
ethanolicmethods.TheefficiencyofG.suaveolensextractsonfree 
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radicals was evaluated using DPPH•, ABTS+•, and FRAP methods. Theanti-
inflammatorypropertiesofextractswereevaluatedaccordingtoinvitro protein 
(BSA) denaturation, Proteinase Inhibitory Action, and Red Blood 
CellMembranestabilizationassays.TheG.suaveolensaqueous,hydroetha- 
nolic and ethanolic extracts were used for the acute toxicity assessment ac- 
cordingtotheOECDprotocol. Theobtainedresultsshowedthepresenceof 
flavonoids, phenols, polyphenols, tannins, anthocyanins, alkaloids, terpe- 
noids, and sterols as secondary metabolites families in G. suaveolensextracts. 
Thehighestcontentsoftotalantioxidantsandflavonoidswerehighlightedin 
thehydroethanolicextract.However,it’stheG. suaveolensaqueousextract 
thatshowedthebestfreeradicalDPPH•andABTS+•scavengingactivities(SC50) 
of11.06µg/mLand15.16µg/mLrespectively.Thehighestferric-reducingac- 
tivity wasfound in G. suaveolensethanolicextract with 866.23 µg EGA/mg of 
dry weight. The hydroethanolic extract has shown a high anti-inflammatory 
activity through BSA denaturation and erythrocyte membrane haemolysis 
with inhibitory concentrations 50 (IC50) of 48.63 and 59.22 µg/mL respec- 
tively.Incontrast,proteinaseinhibitoryactivityrevealedabetterpotentialof 
IC50(34.19µg/mL)fortheethanolicextract.Inoralacutetoxicity,alltreated 
groupsrevealedneithermortalitynoranysignificantalterationinbehaviourandlo
comotion.Thelethaldose50(LD50)ofG.suaveolensextractswas>5000 mg/kg. 
These results suggest that G. suaveolensstem-barks extracts may serve as 
therapeutic sources to prevent inflammation induced by oxidative stress, an 
important feature of infectious diseases. 
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1. Introduction 

Pneumonia is an infection of the lung tissue [1][2]. The major causative agentsare 
bacterial in origin [3][4]. Bacterial pneumonia, however, remains a leading cause 
of morbidity and mortality around the world, despite significant im- provements in 
health care [5][6][7]. It is characterized by acute or chronic in- flammation of the 
lung alveoli. This inflammation, in response to bacterial in- fection, is essential for 
pathogen clearance, and, alveolar macrophages, lympho- 
cytesandneutrophilsplayacrucialroleinthisprocess[8][9][10].However,it is 
important to observe that during bacterial proliferation, the causative agents 
generate ROS, which is primarily responsible for the pro-inflammatory processes 
highlighted during the physiopathology of the disease [11]. A second source of 
ROS production has also been highlighted, namely superoxide released by neu- 
trophils and involved in the worsening of the disease. Subsequently, the presence 
of ROS at the site of infection induces lipid peroxidation and loss of protein 
function, and leads to collateral cell and tissue damage, causing organ failure 
[8][12].Ontheotherhand,manyresearchershavehighlightedthecapacityofnat- 



 

 

 
uralproductstoscavengethefreeROSandresorbinflammatorydamage[13] 
[14][15].Thesenaturalproductsareantioxidantcompounds,includingphenol- ic 
compounds and others that bear free hydroxyl groups on aromatic rings, which 
are the most reactive [8].Antioxidants present in medicinal plant prod- 
uctshelptostimulatethebiologicalandcellulardefencesystemsagainstoxida- tive 
stress [16]. 

Greenwayodendronsuaveolens(Engl.&Diels)Verdc.subsp.suaveolensisa 
monophyletic rainforest tree, the genus being endemic to Tropical Africa 
[17].Mosttaxonomictreatmentsrecognizetwospecies,namely,G. oliveriinWestern 
Africa,andG.suaveolensinCentralandEasternAfricaincludingNigeria.The 
recentstudiesconductedbyLissambouetal.,presentedtheevidencefortheex- 
istenceandrecognitionofsixdistinctspeciesofGreenwayodendron[18].G.su- 
aveolensisadeciduousmedium-sizedtolargetree,upto35-45mtall.Someof its 
vernacular names in Cameroon include “Otungui” (Ewondo), “Otunga” 
(Fang), “Moabénoir”(Nzime), “Ntoulen”(Bassa’a), and “Botounga”(Baka) 
[18].ItisusedbythepopulationofCameroontotreatgonorrhoea,infertility,malaria, 
stomachache,headache,epilepsy,toothachepsychosisandrheumatism.It’salso 
consideredasfacilitatingchildbirth,diuretic,purgativeandaphrodisiac.InGa- bon 
and Cameroon, bark ashis rubbed in scarification, on the forehead to treat 
psychosisandbarkpasteisappliedexternallytotreatheadaches,epilepsy,rheu- 
matism, toothache and malaria [18]. 

To date, to the best of our knowledge, very limited documented data are 
available on the preventive or curative effect of G. suaveolensspecies on oxida- 
tivestressandinflammatorydamage.Therefore,theaimofthepresentstudy was to 
investigate the capacity of nontoxic aqueous, hydroethanolic and etha-nolic 
extracts of Greenwayodendronsuaveolens(Engl. & Diels) Verdc. subsp. 
suaveolensto regulate free reactive species and protein inflammation. 

2. Materialand Methods 
2.1. ChemicalsReagents 

Gallic acid and quercetin (Sigma-Aldrich, St. Louis, MO, United States) wereused 
as standards for the antioxidant standard. Sodium diclofenac (Bayer Phar-
maAG,Germany)wasalsousedasastandardreferencetoconfirmthean- ti-
inflammatoryeffectsofplantextracts.Sodiumnitrate,aluminumchloride, 2,2-
Diphenyl-1-picrylhydrazyl (DPPH•), 
2,2’-azinobis-(3-ethylbenzothiazolin-6-sulfonic acid (ABTS+•), potassium per- 
sulfate, and 2,4,6-Tris(2-pyridyl)-s-triazine (Sigma Aldrich, France) were used as 
chemical reagents for the in vitro antioxidant activity. Bovine Serum Albumin, 
perchloric acid, casein, and trypsin (Medibest, Cameroon) were used for the an-ti-
inflammatory activity. 

2.2. PlantMaterial 

TheGreenwayodendronsuaveolensstem-barkswerecollectedatKalaMount 



 

 

 
(48˚51'N; 2˚17'E) inYaoundé(Cameroon)onMarch 25th, 2018. Theplant was 
identified by the Cameroon National Herbarium under the identification num- 
ber 45578-HNC. 

2.3.  PreparationoftheAqueous,HydroethanolicandEthanolic 
Extracts 

The extracts were prepared by maceration, based on the method described by 
Monietal.withslightadaptations[19].Thestem-barksofG.suaveolenswere air-
driedatroomtemperatureandweighed.200gofeachpulverizedanddried plant 
material were extracted by maceration in an aqueous, hydroethanolic (30/70; 
v/v) mixture and ethanolic solution, twice for 48 hours each at room 
temperature(27˚C±2˚C)inenclosedflasks.Themixtureswerefilteredthrough 
aWhatmanN˚1filterpaperandevaporatedunderreducedpressureusingaro- 
tatoryevaporatortoobtainaqueous,hydroethanolicandethanolicextracts.The 
resulting extracts of aqueous, hydroethanolic and ethanolic were freeze-dried, 
sealed, and kept in a refrigerator at 4˚C for further use. Fresh stock solutions 
were prepared for the experiment whenever required. 

2.4. PhytochemicalAnalysisofG.suaveolensExtracts 

Preliminary qualitative phytochemical screening of secondary metabolites in 
aqueous,hydroethanolicandethanolicextractswasperformedaccordingtothe 
methods described by Trease and Evans, and Harborne [20][21]. 

2.5. InvitroAntioxidantTesting 
2.5.1. PreparationofSamplesfortheinvitroExperiments 
For in vitro assays, the aqueous, hydroethanolic and ethanolic extract stock solu- 
tionsweredissolvedin99%methanol(SigmaAldrich,France)attheconcentra- 
tionof1.5mg/mL,afterbeingmixedfor5minusingavortexmixer(RemiCyc- 
loMixture,CM101,Nimboliadda,KachigudaHyderabad-500027,Telangana, 
India). The concentration of the stock solution of gallic acid, quercetin and so- 
diumdiclofenacwas1.5mg/mL.Theconcentrationsoftestedextractsandstan- 
dardswereselectedbasedonpreliminarystudiesbyBetoteetal. ontheessential oil of 
G. suaveolens[8]. 

2.5.2. DeterminationofTotalAntioxidantContent 
Thetotalantioxidantcontentwasevaluatedaccordingtothespectrometricme- 
thodusingtheFolin-CiocalteureagentasdescribedbyVinsonetal.[22].20µL 
(1.5mg/mL)ofaqueous,hydroethanolicorethanolicextractsweremixedwith 
980µLofa10-folddilutedFolin-Ciocalteureagent.After4minofincubation,1 mL 
of 7.5% Na2CO3 solution was added and the mixture was allowed to stand for 
120 min at room temperature. The absorbance was then measured at 765 
nm.Thecalibrationcurve(y=0.0001375x +0.1359;R2:0.96)wascreatedusing 
afreshlypreparedaqueoussolutionofgallicacid.Theresultswereexpressedin µg 
EGA/mg of dry extract. 



 

 

 
2.5.3. DeterminationofTotalFlavonoidContent 
Evaluation of the total flavonoids in plant extracts was performed using the me- 
thod of Zhishenet al. [23]. To 0.5 mL of sample (1.5 mg/mL), 0.5 mL of 2% AlCl3 
ethanol solution was added. After incubating for one hour at room tem- perature, 
the absorbance was measured at 420 nm. A yellow colour indicated the presence 
of flavonoids. Total flavonoid content was calculated as quercetin equivalent per 
milligrams of dry extract (µg/mg) using the following equation based on the 
calibration curve: y = 0.0003743x + 0.01513; R2: 0.99, where x was the 
absorbance and y was the quercetin equivalent (µg EGA/mg of dry extract). 

2.5.4.  DPPH(2,2-Diphenyl-1-Picrylhydrazyl)FreeRadicalScavenging 
Assay 

Astandardsolution of 2,2-diphenyl-1picrylhydrazyl(DPPH•)was prepared by 
dissolving 3 mg of DPPH was dissolved in 75 mL of methanol [24]. This solution 
wasdiluted2-foldwithmethanoltoobtain225mLoffinalsolution.2000µLof 
theDPPHsolutionwasaddedtotesttubesand500µLofplantextractsandgal- 
licacidatsixconcentrations(1500,750,375,187.50,93.75and46.87µg/mL) 
werethenaddedtoeachtesttubetoafinalvolumeof2.5mLpertube.Alltests 
wereperformedintriplicateinadarkroom.Theopticaldensitywasmeasuredat a 
wavelength of 517 nm using a Thermo-Fisher-Scientific spectrophotometer 
(Evolution 300 UV−VIS), after 30 min of incubation. The results were calculated 
asscavengingpercentage(%SC),scavengingconcentration50(SC50),efficacy 
concentration 50 (EC50) and antiradical power (AP). 

2.5.5. ABTSRadicalScavengingActivity 
The cationic ABTS radical scavenging activity, which is the most widely used 
method for determining the antioxidant activity of plant extracts, involves fol- 
lowing the kinetics of discoloration of the ABTS+•ion, as described by Re et al. 
[25]. ABTS (2,2’-azinobis-(3-ethylbenzothiazolin-6sulfonic acid)) was 
preparedbymixing0.0384gofABTSand0.00662gofpotassiumpersulfate(K2S2O8)wit
h 10 mL of distilled water. The mixture was incubated for 16 hours at room tem- 
perature, and protected from light before use. For this assay, the ABTS solution 
was diluted with ethanol and the absorbance was adjusted to 0.700 (±0.02) at 734 
nm with stability at 30˚C (initial optical density). 3.0 mL of this diluted ABTS 
solution was added to the 30 µL of extracts/gallic acid (1500, 750, 375, 187.50and 
93.75 µg/mL) in a test tube and the mixture was agitated to homogenize. 
Absorbance was immediately read at 734 nm after agitation. The scavenging 
percentage (%SC), scavenging concentration 50 (SC50), efficacy concentration 50 
(EC50) and antiradical power (AP) were also calculated. 

2.5.6. FerricReducingAntioxidantPowerAssay 
The Ferric-Reducing Antioxidant Power assay (FRAP) measures the ability of an 
antioxidant substance to reduce the tri-pyridyl-triazine ferric complex (Fe3+- 
TPTZ)tothetri-pyridyl-triazineferrouscomplex(Fe2+-TPTZ).TheFRAPso- 
lutionwaspreparedasfollows:14.1mgofTPTZwasdilutedin9mLHClat40 



 

 

 
mMthenferricchloride(FeCl2at20mM)andacetatebuffer(300mM;pH:3.6) were 
added inthe ratio of 1:1:10 respectively to form theFRAP solution. 1950 µL 
ofFRAPsolutionwasaddedintodifferenttesttubes,andthen50µLoftheex- 
tractsat1500µg/mLwasadded[8].Thetestswererepeatedintriplicate,andthe 
mixturewasincubatedfor30min.Theopticaldensitywasmeasuredat593nm 
usingaThermo-Fisher-Scientific:Evolution300(UV-VIS)spectrophotometer. A 
solution of standard antioxidant (Gallic acid), whose absorbance was meas- 
uredunderthesameconditionsasthesamples,wasusedasthepositivecontrol. An 
increase in absorbance indicates an increase in the reducing power of the 
testedextractandtheresultsareexpressedinmicrogramsofGallicacidequiva- lent 
per milligram of dry extract (µg/mg). 

2.6. InvitroAnti-InflammatoryAssay 
2.6.1. BovineSerumAlbumin(BSA)Denaturation Assay 
Anti-denaturationassaywasconductedasdescribedbyJuvekaretal.asfollows with 
slight modifications by Betoteet al. [8][26]. The reaction mixture consisted of the 
aqueous, hydroethanolic and ethanolic extracts or sodium diclofenac at 
fiveconcentrations(1500,750,375,187.50and93.75µg/mL)and5%aqueous 
solution of bovine serum albumin. The mixture was incubated at 37˚C for 20 
minandthenheatedto70˚Cfor15min.Aftercoolingthesamples,theturbidity was 
measured at 660 nm using a Thermo-Fisher-Scientific (Evolution 300UV-VIS) 
spectrophotometer. The experiment was repeated in triplicate. The 
collecteddatawasusedtocalculatetheinhibitionpercentages(%I)andtheinhi- 
bitory concentration 50 (IC50) for each extract. 

2.6.2. ProteinaseInhibitoryAction 
Thetest was performed according to themodified method of Oyedepo and Fa- 
murewa[27].Thereactionmixture(2mL)consistedof0.06mgtrypsin,1mLof 
20mMTris-HClbuffer(pH7.4)and1mLofeachtestextractorsodiumdiclo- 
fenacatconcentrationsof1500,750,375,187.50and93.75µg/mL.Thereaction 
mixturewasincubatedat37˚Cfor5minutesandthen1mLof0.8%(w/v)casein was 
added. The mixture was incubated for an additional 20 min, after which 2 
mLof70%perchloricacidwasaddedtoterminatethereaction.Thecloudysus- 
pensionwascentrifugedandtheabsorbanceofthesupernatantwasreadat210 nm 
against buffer as blank. The experiment was repeated in triplicate and the 
inhibitionpercentages(%I)andinhibitoryconcentration50(IC50)ofproteinase 
inhibitoryforeachextractwerecalculatedasfollows: 

I%AbscontrolAbsextractssodiumdiclofenac100, 
Abscontrol 

 

where,Abscontrol is the absorbance of control tube and Absextracts/sodiumdiclofenac is the 
absorbance of sample tube. 

2.6.3. RedBloodCellMembraneStabilization 
Preparationofredbloodcell(RBC)suspension:Sheepbloodwascollectedin 



 

 

 
heparinisedtubesandcentrifugedat3000rpmfor10minutes.Theobtainedre- 
sidualsolutionwaswashedthreetimeswithsaline.TheRBClayerwascollected 
anddilutedtomakea(10%;v/v)usingphosphatebuffersaline[27][28]. 

For heat-induced haemolysis: 1 mL of 10% RBC was added to 1 mL of extract 
solution (1500, 750, 375, 187.50 and 93.75 µg/mL). The mixture was heated at 
56˚C for 30 minutes and then centrifuged at 2500 rpm for 10 minutes at room 
temperature. The supernatant was collected, and the absorbance was read at 560 
nm [28]. Sodium diclofenac was used as a positive control. The results were cal- 
culated as RBC membrane destabilization inhibition percentage (%I). 

2.7. OralAcuteToxicityofG.suaveolensExtracts 

The acute toxicity study was conducted according to the procedures outlined bythe 
Organization for Economic Co-operation and Development guidelines 425 
[29].Forty-twoWistar female albinoratswere usedfor thisstudy.After one week of 
acclimatization, the rats (n = 6 per group) were feed with aqueous, hy- 
droethanolic and ethanolic extracts by gavage at the doses of 2000 and 5000mg/kg 
body weight. Distilled sterile water served as the control group. The gen- eral 
condition, clinical signs, and mortality of each animal were recorded for several 
hours after extract administration and once daily thereafter for 14 days, along with 
their body weight. All rats were sacrificed by 100% CO2 inhalationand underwent 
gross necropsy examination at day 15 [30]. Mortality and LD50 were calculated 
using the following the OECD methods. 

2.8. StatisticalAnalysis 

ThedatawerenormalizedandexpressedasMean±SD(n=3)forthein vitro assays 
and (n = 6) for oral acute toxicity testing. One-way ANOVA (Tukey’s and 
Dunnett’stests)wasusedforanalysis.Adifferencebetweenstandardmolecules and 
G. suaveolensextracts concentrations was considered significant at p < 0.05. 
ThedatawasgraphicallyrepresentedusingtheGraphPadPrism9.0.1software 
(Microsoft, USA). All the parameters were determined by the SPSS Statistic 
Software version 23.0. 

 
3. Results 

3.1. QualitativePhytochemicalAnalysisofG.suaveolensExtracts 

The aqueous, hydroethanolic and ethanolic extracts of Greenwayodendronsua- 
veolenswereusedtodeterminethepresenceofdifferenttypesofsecondaryme- 
tabolites.TheresultsshowninTable 1indicatedthepresenceofeight(08)bio- 
activecompoundsfamiliesintheG.suaveolensextracts:alkaloids,phenols,po- 
lyphenols,tannins,flavonoids,anthocyanins,terpenoids,andsterols.Whileoth- 
erclassesofsecondarymetaboliteswerefoundinallthreeextracts,saponinsand 
anthraquinones were found exclusively in the G. suaveolensaqueous, hydroe- 
thanolic and ethanolic extracts. 



 

 

 
Table 1. Summary of phytochemical screening of G. suaveolensaqueous, hydroethanolic 
and ethanolic extracts. 

 
Secondary metabolites 

G.suaveolensextracts 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Legend: (–): Absence of secondary metabolites; (+): Present in small concentration; (++): 
Present in moderately high concentration; (+++): Present in very high concentration.  

 
3.2. InvitroAntioxidantActivitiesofG.suaveolensExtracts 
3.2.1. TotalAntioxidantsContent 
Total antioxidants content of G. suaveolensextracts was determined using the 
Folin-Ciocalteu method and expressed in µg gallic acid equivalents per mg of 
dryweight.Theresultswereobtainedfromthegallicacidcalibrationcurve(p< 
0.05)showninFigure 1(a).Theaqueous,hydroethanolicandethanolicextracts of G. 
suaveolensstem-barks have a total antioxidants content of 3491.39 ± 17.48, 
6340.84 ± 22.82 and 3084.12 ± 21.13 µg EGA/mg of dry weight respectively 
(Table 2). These G. suaveolensstem-barks extracts contain high quantities of 
secondary metabolites, which may be responsible for the plant’s antioxidant 
properties. 

3.2.2. TotalFlavonoidsContent 
TotalflavonoidscontentofG.suaveolensstem-barksextractswasexpressedas 
µgquercetinequivalentspermgofdryweight(Figure 1(b)).Testsampleswere 
analysed in triplicate. Table 2represents the analytical data for the total flavo- 
noids content of the aqueous, hydroethanolic and ethanolic extracts of G. sua- 
veolensstem-barks. 

3.2.3. DPPHFreeRadicalScavengingCapacity 
Figure2(a)showsthedose-responsecurveoffreeDPPHradicalscavengingac- 
tivityofG.suaveolensextracts,comparedwithgallicacid.Theresultsindicate 
thatthereferencemoleculehadhigheractivitythantheaqueous,hydroethanolic 
andethanolicextractsofG.suaveolensstem-barks(p<0.001).Theinhibitionper- 
centageswere72.66%,89.89%,88.12%and94.09%respectivelyforaqueous,hy- 
droethanolicandethanolicextractsofG.suaveolens,andgallicacidat300µg/mL. 

 Aqueous Hydroethanolic Ethanolic 

Phenols ++ + +++ 

Polyphenols +++ ++ + 

Flavonoids ++ +++ ++ 

Alkaloids ++ +++ + 

Tannins ++ ++ +++ 

Saponins – – – 

Terpenoids ++ ++ ++ 

Steroids ++ ++ + 

Anthocyanins ++ ++ +++ 

Anthraquinones – – – 
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Figure 1. Standardcalibrationcurvesofgallicacidandquercetinforthedeterminationoftotalantioxidants(a)andtotalflavon- 
oids(b)contentsrespectivelyintheaqueous,hydroethanolicandethanolicextractsofG.suaveolensstem-barks. 

 

(a) (b) 

Figure2.Variation curve of DPPH•(a) and ABTS+•(b) radicals scavenging percentage as a function of the concentration of 
aqueous,hydroethanolicandethanolicextractsofG.suaveolensstem-barks. 

 
Table 2. Total antioxidants and flavonoids contents of aqueous, hydroethanolic and 
ethanolicextractsofG.suaveolensstem-barks. 

 

G.suaveolens 
extracts 

Total antioxidant content 
(µg EGA/mg of dry 

weight) 

Total flavonoid content 
(µg EQuerc/mg of dry 

weight) 

Ethanolic 3084.12±21.13c 650.28±2.52b 

Hydroethanolic 6340.84±22.82a 714.53±3.10a 

Aqueous 3491.39±17.48b 561.40±4.48c 

Legend: µg EGA/mg of dry weight: micrograms Gallic acid equivalents per milligrams of 
dry weight; µg EQuerc/mg of dry weight: micrograms Quercetin equivalents per milli- 
grams of dry weight. Data are expressed as Mean ± SD. Means assigned to letters a, b andc 
(a > b > c) are significantly different at p < 0.05 (Tukey’s test). 

 
Thescavengingcapacity50(SC50),effectivecapacity50(EC50)andantiradical 
power (AP) are presented in Table 3. The obtained results showed that the 
higherantiradicalpowerisfoundingallicacid(3.38±0.00)andthemostactive 
amongtheextractswastheaqueousextract(1.21±0.00). 

 
3.2.4. CationicABTSRadicalScavengingAbility 
Theaqueous,hydroethanolicandethanolicextractsofG. suaveolensstem-barks 
wereeffectivescavengersofthecationicABTSradical(Figure2(b)),andthe 



 

 

 
Table3.Summary of the invitroantiradicalcapacity ofaqueous, hydroethanolic and 
ethanolicextractsofG.suaveolensstem-barksonDPPH•freeradical. 

 
G.suaveolens 

extracts 

Invitroantiradicalcapacity 
 

 

SC50(µg/mL) EC50(µgEx/mgofDPPH) AP(α10−3) 
 

Ethanolic 13.78±0.66d*** 1033.38±0.27d*** 0.97±0.00d*** 

Hydroethanolic 12.62±0.58c*** 946.58±0.11c*** 1.06±0.00c*** 

Aqueous 11.06±1.76b*** 829.58±0.05b*** 1.21±0.00b*** 

Gallicacid 3.94±0.22a 295.87±0.27a 3.38±0.00a 

Legend: µg/mL: micrograms of sample per millilitre of solution; µg Ex/mg of DPPH: mi- 
crograms ofdrysamplepermilligramsofDPPH;SC50:Scavengingconcentration50; EC50: 
Efficacy concentration 50; AP: Antiradical power. Data are expressed as Mean ± SD. 
Means assigned to letters a, b, c and d (a > b > c > d) are significantly different at p < 0.05 
(Tukey’s test). Means assigned to “***” are significantly different at p < 0.001 (One-way 
ANOVA followed by Dunnett’s test). 

 
activity was lower than gallic acid. The SC50, EC50 and AP of ABTS radical assay 
arepresentedinTable 4.TheresultsshowedthattheABTSradicalscavenging ability 
of the aqueous extract (0.39 ± 0.00) was better than the hydroethanolic 
(0.29±0.00)andethanolic(0.30±0.00)extractsofG.suaveolensstem-barks(p 
< 0.05). 

TheresultanalysisofantiradicalactivityofG. suaveolensstem-barksextracts has 
shown that, the biomolecules containing in aqueous, hydroethanolic and 
ethanolic extracts have more efficiency (p < 0.001) on the scavenging of free 
radicalDPPH•comparedtocationicradicalABTS+•.Concerningthescavenging 
power of each extract, the aqueous extract of G. suaveolensstem-barks 
presentedabetterantiradicalcapacity(p<0.05)duringDPPH•andABTS+•assays(Ta
ble5). 

3.2.5. FRAPTesting 
ThereducingabilityofG.suaveolensstem-barksextractsresultinthereduction 
offerricyanideFe3+[TPRZ-Fe(III)]toferrocyanideFe2+[TPTZ-Fe(II)]bydo- 
natinganelectron.TheamountofFe2+complexcanthenbemonitoredbymea- suring 
the formation of Perl’s Prussian blue colour at 593 nm. The results ob- tained 
were calculated from the calibration curve of gallic acid (Figure 3). The 
reducing power of stem-barks of G. suaveolensaqueous, hydroethanolic and 
ethanolic extracts was 564.41 ± 1.52, 656.71 ± 4.64 and 866.23 ± 2.36 µg 
EGA/mg of dry weight respectively. These results show that the ethanolic extract 
of G. suaveolenspresented a better-reducing ability of heavy metals than aqueous 
and hydroethanolic extracts (p < 0.001). 

3.3. InvitroAnti-InflammatoryProperties 
3.3.1. InhibitionofBovineSerumAlbuminDenaturation 
Theaqueous,hydroethanolicandethanolicextractsofG. suaveolensstem-barks 
displayedsignificantinhibitoryactivityonalbumindenaturation(Figure4(a)). 



 

 

 
Table4.Summary of the invitroantiradicalcapacity ofaqueous, hydroethanolic and 
ethanolicextractsofG.suaveolensstem-barksoncationicABTS+•radical. 

 

Invitroantiradicalcapacity 
G.suaveolensextracts  

SC50 (µg/mL) 
EC50

 

(µgEx/mgofABTS) 

 
AP(α10−3) 

 

Ethanolic 19.72±0.09c*** 3286.65±1.65c*** 0.30±0.00c*** 

Hydroethanolic 20.16±0.05d*** 3360.55±0.95d*** 0.29±0.00d*** 

Aqueous 15.16±0.03b*** 2526.96±0.52b*** 0.39±0.00b*** 

Gallicacid 4.32±0.00a 719.35±0.95a 1.39±0.00a 

Legend: µg/mL: micrograms of sample per millilitre of solution; µg Ex/mg of ABTS: mi- 
crograms of drysample per milligrams of ABTS; SC50: Scavenging concentration 50; EC50: 
Efficacy concentration 50; AP: Antiradical power. Data are expressed as Mean ± SD.Means 
assigned to letters a, b, c and d (a > b > c > d) are significantly different at p < 0.05 
(Tukey’s test). Means assigned to “***” are significantly different at p < 0.001 (One-way 
ANOVA followed by Dunnett’s test). 

 
Table5.Comparisonofantiradicalpower(AP)betweenABTSandDPPHassays. 

 

Antiradicalpower(AP) 
G.suaveolensextracts 

 
 
 
 
 

Legend:Data are expressed as Mean ± SD. Means assigned to letters a, b and c (a > b > c) 
are significantly different at p < 0.05 (Tukey’s test). Means assigned to “***” are signifi- 
cantly different at p < 0.001 (One-way ANOVA followed by Dunnett’s test). 

 

Figure 3. Standard calibration curve of gallic acid for the determination of 
thereducingpowerofaqueous,hydroethanolicandethanolicextractsofG. 
suaveolensstem-barks. 

 
TheresultspresentedonTable6showasignificantinhibitoryactivityonbovine 
serumalbumindenaturation,withinhibitoryconcentrations50(IC50)of97.29± 0.91, 
48.63 ± 0.00 and 120.02 ± 0.93 µg/mL respectively for aqueous, hydroetha- 
nolicandethanolicextracts.ThehydroethanolicextracthasshownabetterIC50 
(48.63µg/mL)comparedtoaqueousandethanolicextracts(p<0.05).Theposi- 
tivecontrolSodiumdiclofenacshowedanIC50of36.83µg/mL. 

 APDPPH APABTS 

Ethanolic 0.97±0.00c 0.30±0.00b*** 
Hydroethanolic 1.06±0.00b 0.29±0.00c*** 

Aqueous 1.21±0.00a 0.39±0.00a*** 



 

 

 

 
(a) 

 

(b) (c) 

Figure4.Effectofaqueous,hydroethanolicandethanolicextractsofG.suaveolensstem-barksonbovineserumalbumindenatu- ration 
(a) proteinase inhibitoryaction (b) and red blood cell membrane haemolysis (c). 

 
Table 6. SummaryofIC50ofSodiumdiclofenacandaqueous,hydroethanolicand,etha- 
nolicextractsofG. suaveolensstem-barksonbovineserumalbumindenaturation,pro- 
teinase inhibitory action and red blood cell membrane haemolysis. 

 
G.suaveolens 

extracts 

Inhibition of BSA 
denaturation 

Proteinase 
inhibitory action 

RBC membrane 
stabilization 

 
 
 
 
 
 

 
Legend: IC50: Inhibitory concentration 50; Data are expressed as Mean ± SD. Means as- 
signed to letters a, b, c and d (a > b >c > d) are significantly different at p < 0.05 (Tukey’s 
test). Means assigned to “***” are significantly different at p < 0.001 (One-way ANOVA 
followed by Dunnett’s test). 

 
3.3.2. ProteinaseInhibitoryActivity 
The aqueous, hydroethanolic and, ethanolic extracts of G. suaveolensstem-barks 
exhibitedsignificantanti-proteinaseactivity(Figure 4(b)).Thecalculatedinhi- 
bitory concentrations 50 were 34.19 µg/mL, 39.43 µg/mL and 41.12 µg/mL 19.87 
µg/mLforethanolic,hydroethanolicandaqueousextractsofG. suaveolensre- 
spectively. Statistically, Sodium diclofenac presented an IC50 value significantly 
lowercomparedtotheG.suaveolensextracts(p<0.001).Theresultsaretabu- lated 
in Table 6. 

 IC50(µg/mL)  

Ethanolic 120.02±0.93d*** 34.19±1.00b*** 185.42±2.00d*** 

Hydroethanolic 48.63±0.00b*** 39.43±2.08c*** 59.22±2.00a*** 

Aqueous 97.29±0.91c*** 41.12±0.95d*** 61.49±2.00b*** 

Sodiumdiclofenac 36.83±0.74a 19.87±2.75a 90.73±1.00c 

 



 

 

 
3.3.3. RedBloodCellMembraneStabilizingActivity 
Theaqueous,hydroethanolicandethanolicextractsofG. suaveolensexhibiteda 
significant protective effect on erythrocyte membranes i.e. the extracts protected 
red blood cells from heat-induced lysis at all the concentrations used in adose-
dependentmanner(Figure4(c)).TheIC50valuesofhaemolysiswere61.49 
±2.00,59.22±2.00and185.42±2.00µg/mLforaqueous,hydroethanolic and 
ethanolicextractsofG.suaveolensrespectively(Table6).Theaqueousandhy- 
droethanolicextractshadhigherefficacyininhibitingheat-inducedhaemolysis of 
normalred blood cellmembranes than thestandard drug Sodiumdiclofenac 
whichshowedanIC50of90.73±1.00µg/mL(p<0.05). 

Thecomparativeresultsofanti-inflammatorypotentialofthehydroethanolic, 
ethanolicandaqueousextractsofG.suaveolensstem-barksareshowninFigure 
5.Thisrepresentationshowsthatallextractsexhibitedananti-inflammatoryac- 
tivitywithanIC50<200µg/mL.Thehydroethanolicextractwasthemostactive, 
withconsiderableactivityexhibitedinallanti-inflammatorytestsinthisstudy. 
Theanti-inflammatoryactivityofthereferencemoleculeshowedabetterability 
toinhibitthein vitro inflammatorypropertiesofproteindenaturationandpro- 
teinaseactivitystimulationthanthe G. suaveolensextracts (p < 0.05).Interes- 
tingly, the aqueous and hydroethanolic extracts exhibited better efficacy than 
SodiumdiclofenacforRBCmembranestabilization(p0.05). 

3.4.  AcuteOralToxicityEvaluationofG.suaveolensStem-Barks 
Extracts 

ThelimittestofacuteoraltoxicitystudywasundertheOECDguidelineN˚425. 
Thetestedanimalsweretreatedwithasingleadministrationofhydroethanolic, 
ethanolicandaqueousextractsofG.suaveolensstem-barksattwodosesof2000 and 
5000 mg/kg b.w. respectively. The results show that, the average body weights 
of rats were normally increased within the 14-day observation period (Figure 
6). In addition, there were no mortality, abnormal clinical sign, or sig- 
nificantgrosslesionshighlightedduringandaftertheexperimentalstudy(Table7). 
The LD50 of the extracts of G. suaveolensstem-barks were considered greater than 
5000 mg/kg b.w. 

4. Discussion 

The present study was undertaken to investigate whether the nontoxic extracts 
ofGreenwayodendronsuaveolens(Engl.&Diels)Verdc.subsp.suaveolenscould 
regulate free reactive oxygen species and inhibit proteins inflammation. Medi- 
cinal plants have always been considered to be the major sources of bioactive 
moleculesworldwide[14].Acuteorchronicinflammatorydiseasesfigurepromi- 
nentlyamongthemultitudeofailmentsagainstwhichmedicinalplantsareused. 
Inthemanagementofoxidativestress-relateddiseaseslikeinfectiouspneumo- nia, 
plants medicines represent an important therapeutic choice mainly in de- 
velopingcountries,andtheirefficiencyarejustifiedatleastinpartbytheirabili- 
tytothwartthedeleteriouseffectsofReactiveOxygenSpecies(ROS)[8]. 



 

 

 

 

Figure5.Status of the percentage of body weight of Wistar female rats during the oral acute 
toxicity testing (p < 0.05). Body weight evolution of normal control was analysed as 
statistically identical between the tested groups. 

 

Figure 6. Comparison of anti-inflammatory efficacy of hydroethanolic, ethanolic and 
aqueousextracts of G. suaveolensstem-barks (One-way ANOVA followed by Dunnett’s 
test) obtained by BSA denaturation inhibition test (***: p < 0.001; **: p < 0.05 vs. 
IC50value of Standard drug), action inhibitory of proteinase test (###: p < 0.001; ##: p < 
0.05vs. IC50value of Standard drug) and RBC membrane stabilization test ($$$: p < 0.001; 
$$:p < 0.05 vs. IC50value of Standard drug). 

 
Table7.Administration effect of aqueous, hydroethanolic and ethanolic extracts of G. suaveolensstem-barks on the status of 
relativeweightpercentage(p<0.05)ofkidney,lung,liver,spleenandheartofnormalcontrolandtestedgroups. 

 
G.suaveolens 

extracts 

 
Doses 

(mg/kg b.w.) 

Relativeweightpercentage(%) 
 

 

Kidneys Lung Liver Spleen Heart 
 

Normalcontrol 0.71±0.05a 0.72±0.12a 3.66±0.33a 0.60±0.02a 0.34±0.03a 

Ethanolic 
2000

 0.89±0.00a 0.74±0.03a 3.70±0.49a 0.63±0.45a 0.33±0.08a 

5000 0.69±0.07a 0.77±0.31a 3.20±0.43a 0.53±0.13a 0.36±0.06a 

Hydroethanolic 
2000

 0.72±0.04a 0.68±0.12a 3.67±0.20a 0.72±0.51a 0.35±0.06a 

5000 0.68±0.09a 0.61±0.05a 3.21±0.40a 0.71±0.23a 0.33±0.02a 

Aqueous 
2000

 0.69±0.19a 0.75±0.11a 3.62±0.46a 0.63±0.09a 0.34±0.13a 

5000 0.73±0.10a 0.72±0.19a 3.22±0.46a 0.73±0.09a 0.35±0.03a 

Legend:(n = 6) represents the number of animals tested per group. Data are expressed as Mean ± SD. The means assigned “a” are 
significantly identical at p < 0.05 (Tukey’s test). 

 
In this study, the quantitative and qualitative phytochemical analysis has re- 

vealedthepresenceofvarioussecondarymetabolitesthatrepresentcandidate 



 

 

 
responsible for the biological and/or pharmacological effects of G. 
suaveolensextracts. These metabolites include phenols, polyphenols, flavonoids, 
alkaloids, catechic tannins, triterpenes, steroids and anthocyanins, in accordance 
with pre- vious report from Ajayi et al. and Tsouhet al. who also showed the 
presence of phenols, polyphenols, flavonoids, glycosides, acetogenins, terpenoids, 
alkaloids and reducing sugars [31][32]in G. suaveolensspecies. For instance, the 
phenol-iccompounds (phenols,polyphenolsandflavonoids),andothercompounds 
which have a free hydroxyl group on their chemical structures or aromatic rings 
like acetogenins, alkaloids, terpenoids, glycosides or reducing sugars are chemi- 
cally proven antioxidants [33][34]. These chemical groups are documented to 
confer free radicals scavenging ability to plant extracts via hydrogen or electron 
donations [33][34][35]. The presence of these compounds implies that G. sua- 
veolenscould have protective and therapeutic implications for humans [8]. 

Theresultsofthisstudyshowedthatthestem-
barksextractsofG.suaveolenscontent an important amount of antioxidants. The 
quantification tests showed that the hydro-ethanolic, ethanolic and aqueous 
extracts of G. suaveolensstem-barks are rich in components that possess free 
hydroxyl functions (-OH) 
andaromaticrings.Itappearsfromthisstudythatthehydro-ethanolicextractof 
G. suaveolenscontains the highest total antioxidants amount such as 2 times 
higher than the aqueous and ethanolic extracts. 

Previousreportshowedthattheantioxidantscontentoftheessentialoilofthe 
sameplantwas26timeslowerthanthehydroethanolicextract.Thedifferencein 
antioxidantscontentsinG.suaveolensstem-barksextractsisprobablyduetothe 
chemicalnatureofthecompoundspresentineachextract[8].Theextractionof 
thesecompoundsbypolarsolventsenhancestheextractionofpolarcompounds rich 
in free hydroxyls like phenols, polyphenols, anthocyanins, tannins, alkaloids and 
flavonoids [36]. These bioactive components are major contributors of the 
antioxidant capacity of most plants [13][15]. 

Determinationoftotalflavonoidsintheextractsalsoshowedthatthehydroe- 
thanolic extract of G. suaveolenscontains the greatest amount of flavonoids. 
Theseresultsshowedthatpolarmixedorganicsolvent(hydroethanolicmixture) 
provides better extraction and higher flavonoids content compared to distilled 
water,whichismorepolar[13].Thus,theresultsshowedthat,theextractionof 
G. suaveolensstem-barks with distilled water, the highest polar solvent helped to 
limit or slow down the extraction process of polar antioxidant compounds 
presentintheplant.Theseextractedsecondarymetaboliteshavebeenshownto 
possess various biological properties related to antioxidant mechanisms [14], in- 
cluding scavenging of free radicals and reactive oxygen species (ROS) and/or 
chelation and reduction of metal ions [14][37]. Furthermore, the capacity of 
flavonoidstoaffectawiderangeofpro-inflammatoryproteinsandenzymeshas 
beenreported[14][38].Becauseacuteinflammationinvolvesproteinsdenatura- 
tionanddysfunctionofenzymes,G. suaveolenssecondarymetabolitesmightbe 
usefulinthwartingthedeleteriouseffectsofOxidativespeciesintheprocessof acute 



 

 

inflammation. 



 

 

 
Theantiradicalactivityofasecondarymetabolitecanbedefinedasitsability 

toscavengehydrophilicDPPHorcationicABTSfreeradicals[8].Theantiradi- 
calactivityresultsofthisstudyshowedthatG. suaveolensaqueousextractexhi- 
bitsthebesthydrophilicDPPHfreeradicalscavengingcapacity(p<0.05)with 
antiradical powers of 1.21 ±0.00, 1.06 ± 0.00 and 0.97 ±0. In contrast, for the 
cationicradicalABTS,thehydroethanolicextractshowedbetterreactivity(0.39 
± 0.00) compared to the aqueous (0.29 ± 0.00) and ethanolic (0.30 ± 0.00) G. 
suaveolensextracts(p<0.001).Theseresultssuggest that,the aqueousextract of 
G.suaveolenshasthegreatestabilitytoscavengehydrophilicfreeradicalswhile 
thehydroethanolicextractseemstohaveabetterabilitytoscavengethecationic 
radicalABTS.Theresultsobtainedshowedthatthepolarsecondarymetabolites of 
G. suaveolensextracts have the ability to donate hydrogen ions (H+) to free 
radicals, and contribute to the redox potential, electron-transferring capacity, 
andsingletantioxygenaction.Thiswouldslowdownorinhibitthepropagation of 
lipoperoxidation [8][13][14], which is known to have a mechanism involving 
multipleconsequencessuchastheinactivationofenzymesbyoxidationofthiol 
groups,thereductionordisruptionofthefluidityofcellmembranes,tissuesand 
organs during inflammatory infections [8][19][39]. 

ReducingpowerofFe3+toFe2+isanothertesttomeasuretheantioxidantpo- tential 
of the G. suaveolensextracts, the capacity to reduce heavy metal being the key 
process to highlighting the antioxidant potential. In our study, all the ex- 
tractsexhibitedhighreducingantioxidantpowerasindicatedbythesignificant 
Fe3+reducing potentialofG. suaveolensstem-barksextracts.Theseresultsare 
consistent with our previous study [8]showing that the essential oil of G. sua- 
veolensstem-barks presented lower reducing power (94.75 ± 1.66 µg EGA/mg of 
dry weight) than the plant extracts, indicating that the essential oil contains a 
low amount of total antioxidants, and this could be elicited by the fact that 
compared the essential oil, G. suaveolensextracts are richer in phenolic com- 
pounds and others compounds bearing free hydroxyl groups on their aromatic 
rings,conferringabetterheavymetalreducingandchelatingability[8].Howev- er, it 
is worth noting that, as found in one report, no significant correlation 
couldbefoundbetweentheferric-reducingabilityofeachG.suaveolensextract 
and,itstotalantioxidantscontent[40].ThisresultwascorroboratedbyNahaket 
al.whoshowedthatanantioxidantthatiseffectiveinonetestisnotnecessarily 
effective in another one [41]. 

Inthisstudy,itwasverifiedthat,becauseoftheircontentinsecondarymeta- 
bolites,theextractsofG.suaveolenscouldactasprimaryand/orsecondaryan- 
tioxidants by scavenging free radicals, or through their ability to reduce heavy 
metalsreducers[42].Theprimaryantioxidants(antiradicalsortrueantioxidants) 
arebiomoleculescapableofinterruptingtheautocatalyticchainbyblockinglipid free 
radicals by a transfer of a hydrogen radical. 

Meanwhile the secondary antioxidants (preventive antioxidants) act on other 
oxidation factors. They are able to delay the oxidation of lipids by indirect me- 
chanismssuchasoxygenreductionorcomplexationofmetalions[8].Table8 



 

 

 
Table8.Summaryoftotalantioxidantscontent,primaryandsecondaryantioxidantsofG.suaveolensstem-barksextracts. 

G.suaveolens 
extracts 

Total 
antioxydants
content 

Primary/curativeantiox
ydant 

µgEGA/mgdryweight 

Secondary/preventive
antioxydant 

Pharmacologicale
ffect 

 
Preventive 

 

 
Legend:DataareexpressedasMean±SD.Meansassignedtolettersa,bandc(a>b>c)aresignificantlydifferentatp<0.05 (Tukey’s test). Means 
assigned to “***” are significantly different at p < 0.001 (One-way ANOVA followed by Dunnett’s test). 

 
summarizesthepharmacologicaleffectofG.suaveolensorganicextractsthat had a 
highest amount of antioxidant chelator than the curative antioxidants. The values 
obtained, were statistically different with a significance level (p < 0.001). These 
results showed that G. suaveolensstem-barks can be used to prevent oxidative 
damages. The free radical scavenging capacity of G. suaveolensin this study 
corresponded to previous study that has already been done by Betoteet al. 
[8].Forthispurpose,G.suaveolenscanbeconsideredasantioxidantsources and has 
real therapeutic potential. 

During bacterial infections, the infectious site environment is dominated bypro-
inflammatory processes generated by the pathogen’s virulence factors [19][43]. In 
this environment, the processes of denaturation of proteins, destabiliza- tion of red 
blood cells membranes and catalytic overactivity of proteolytic en- zymes are 
accentuated by the damages induced by ROS, leading to the loss oftheir biological 
functions [44]. It would be interesting to note that, the aqueous, hydroethanolic 
and ethanolic extracts of G. suaveolensextracts inhibit protein denaturation and 
regulate their activities in order to reduce inflammation. Inhi- 
bitionofBSAdenaturation,proteolyticenzymeoveractivityanddestabilization of cell 
membrane, are considered to be the best in vitro models for preventing or 
treatinginflammation-associatedbacterialinfections.G.suaveolensextracts have 
slightly lower anti-inflammatory properties than Sodium diclofenac. How- ever, 
the concentration-dependence of the biological efficacy of tested extractswas also 
observed [8][19]. 

To further support the biological activities of the extracts this study showed 
the presence of bioactive constituents that have a strong anti-inflammatory ac- 
tivity with IC50 values lower than 200 µg/mL. This anti-inflammatory activity can 
be correlated with the antiradical and heavy metals reduction and/or chelation 
activities, conferred by the presence of active biomolecules present in G. suaveo- 
lensstem-barksextracts[8][45].Thus,thesecondarymetabolitesofG.suaveo- 
lensextractscouldactbytrappingandcomplexingROS,whichresultinthere- 
constitution of electrostatic, hydrogen, hydrophobic and disulphide bonds al- 
teredduringinflammation[46].Thesebiomolecules,whichcanbeconsideredto be 
anti-inflammatory mediators, would better modulate the activities of pro- 
teasesandpro-inflammatorycellsthatplayanimportantroleinthedevelop- 

Ethanolic 3084.12±21.13c 4.59±0.22a 866.23±2.36a***  

Hydroethanolic 6340.84±22.82a 4.21±0.19b 656.71±4.64b***  

Aqueous 3491.39±17.48b 3.69±0.57c 564.41±1.52c***  

 



 

 

 
ment of tissue damages during inflammatory reactions [8][47]. It could be 
stated from the results of this present study that, aqueous, hydroethanolic and 
ethanolicextractsofG.suaveolensstem-barksareabletocontrolproteindena- 
turation,catalyticactivityofproteolyticenzymesandstabilizecellmembranes. 

Herbalsubstancestodaysymbolizesafetyincontrasttothesyntheticsthatare 
regardedasunsafetohumansandtheenvironment[48][49].Withregardtothe oral 
acutetoxicityevaluation of G. suaveolensextracts, thelethaldose50 was 
determined using Wistar female albino rats at the concentration of 2000 and 
5000 mg/kg b.w. of G. suaveolensextracts. The results showed no major changes 
inbehaviourandnomortalitywereobservedinallgroups.Thus,theG.suaveo- lens 
extracts stem-barks can be considered to be safe at a dose level of 5000 
mg/kgb.w.,andtheLD50isconsidered>5000mg/kgb.w.Anypharmaceutical 
drugorphytomedicinewithanoralLD50higherthan1000mg/kgcouldbecon- 
sidered safe and low toxic [50]. 

5. Conclusion 

Lower respiratory tract diseases, the main pathophysiological mechanism ofwhich 
is inflammation is mainly induced by reactive oxygen species. These dis- 
easesarecausedbymicroorganismsandtheimmunesystemresponseofthe host. In 
vitro study of G. suaveolensstem-barks extracts revealed the antioxidant and anti-
inflammatory activities of this plant. The G. suaveolensextracts have a high 
capacity to scavenge the hydrophilic DPPH and cationic ABTS radicals. For the 
reduction of Fe3+, the highest activities were obtained with the three extracts 
tested.Concerninginflammation,theextractsofG.suaveolensstem-barksshowed a 
high inhibitory potential of BSA denaturation, catalytic overactivity of proteo- 
lytic enzymes and destabilisation of erythrocyte cell membranes. Also, the results 
ofthepresentstudyshowedthatG.suaveolensstem-barksextractspresented had a 
LD50> 5000 mg/kg b.w., and are constituted by bioactive antioxidant and anti-
inflammatory molecules that can be used traditionally for the treatment of 
inflammatory pathologies of infectious origin. 

Abbreviations 
EGA:EquivalentofGallicacid;EQuerc:EquivalentofQuercetin;DPPH:2,2-Diphenyl-
1-picrylhydrazyl; ABTS: 2,2’-Azino-bis 
(3-ethylbenzthiazoline-6-sulfonic acid); TPTZ: 2,4,6-Tris(2-pyridyl)-s-triazine; 
BSA: Bovine Serum Albumin. 
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