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Abstract  

The present study was aimed at investigating the possible antiulcer effect of ethanolic extract of 

Abroma augusta Linn. flower (EEAA) in variability-induced ulcer models. The results illustrated that 

treatment of EEAA at the dose of 200 mg/kg and 400 mg/kg twice daily for seven days to the stress-

induced rats showed a significant ulcer-protective effect, which is evidenced by decreased ulcer index 

and increased percentage of ulcer healing. In addition, EEAA decreased the acid-pepsin secretion in 

vitro with an IC(50) of 150 microg/mL and markedly enhanced mucin and GAGs production that are 

important factors for protection and repair of the mucosa. HPTLC analysis and scintiscanning studies 

were also performed to establish the fingerprint of the EEAA.. The present study therefore indicated 

that an ethanolic extract of A. augusta flower may possess mucous/mucosal defensive effects and 

hence it can be used effectively in protecting the gastric mucosa from ulcers, without interfering with 

gastric acid secretion. 

iUsingipylorusiligationiandiindomethacininducediulcerimodels,itheiantiulceripotentialiwasiassessedia

titwoidosageilevelsi(200iandi400img/kg).iTheipretreatmentiwithitheiaqueousiandiethanoliciextractire

sultediiniaiconsiderableireductioniinitheistomachivolume,itotal,iandifreeiacidistrength,iaccordingitoit

heidata.iNevertheless,itheigastricijuice'sipHionlyiroseiwhenitheidosageiwasiraiseditoi400img/kg 

Keywords iAbromaiaugusta,ipylorusiligation,iindomethacin,ianti-ulcer 

 

 

Introduction 

To prevent recurrence, ulcer patients with H. pylori infection, also antigen-positive in the area of 

European Society of Gastrointestinal Endoscopy, through the activity of "H. pylori gastritis" and 

the "low recurrence rate of peptic disease in H. pylori-negative ulcers". H. pylori infection testing 

and treatment are important in respect of patient care and because of the risk for developing 

cancer in later life. Braysco's study found that infection is premonvalent and there is an 

increasing level of infections occurring in childhood and adolescence with age in respect to the 

increasing level of infection. 

Type A (fundal type) generally occurs through gastric ulcer, and Type D occurs through the 

stomach and antrum. It is about 95% caused by most commonly without bleeding findings in 
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endoscopy. Peptic ulcer complications can be recognized, such as gastrointestinal bleeding or 

perforation, etc. When present as an emergency, the demand for diagnosis and treatment 

increases. The recurrence rate is also not negligible in peptic ulcer disease. Such disorders are 

included as speculative pathology and illness because of psychological factors (also known as a 

psychosomatic illness). 

Gastric ulcer is the most common ailment of the gastrointestinal tract. Its primary lesions can 

involve both the stomach and duodenum. Gastritis is one type of gastric ulcer. Such types of 

diseases are known as peptic ulcers. Peptic ulcer is the most common gastroduodenal disease. 

Only half of the individuals with peptic ulcer have symptoms and only 15-20% of the 

individuals' symptoms have bleeding. The disease is equally common in men and women. 

However, the opposite ratio is seen in children. Ulcer is generally seen in the age of 30-40 years. 

This disorder increases in incidence during periods of war. Stomach ulcers are generally found in 

the lesser curvature of the pyloric end of the stomach, which directly contacts with acid-related 

peptic issues. Duodenal ulcers mainly occur in the anterior wall below the absorptive zone where 

the duodenum is connected with the stomach and liver. 

1.2 Background and Rationale 

Since there is insufficient information on the anti-inflammatory responses of Ac extract, the 

present study aims to estimate the anti-inflammatory action of the flower of Abroma Augusta 

Linn against ethanol-induced mucosal wounds in rats. 

The effectiveness of Abroma Augusta Linn in the experimental treatment of chronic gastric 

ulcer, caused by ethanol and aspirin, has been previously studied. The antiulcer effect of 

methanolic extracts from the leaves and seeds of this plant has also been observed. It has also 

been found to increase the levels of offensive stress in the rat stomach. The extracts also increase 

gastric wall mucus secretion. Researchers have also evaluated the antiulcer property of the 

chloroform part of Abroma Augusta Linn. The leaf extract has been found to prevent xenobiotic-

CaCl2 induced (chloride ion-mediated) gastric lesions, partially through an opioidergic mode of 

control. 
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Traditionally, people, especially the lay people, often deviate their attention from healthcare due 

to various reasons. As far as lay people are concerned, they usually rely on medicinal plants. 

Although conventional therapies for most illnesses are now available through modern 

medications and surgical interventions, the desire for achieving good health remains fueled by 

the benefits of plant drugs. 

2.0 Material and Methods  

2.1 Preparation of Extracts 

Preparation of methanolic extract: 50 gm of powdered flowers of Abroma Augusta Linn were 

taken in a soxhlet extraction apparatus. 200 ml of methanol was added to the powder of Abroma 

Augusta Linn in the soxhlet apparatus and refluxed for 48 hours. After the extraction was over, 

the solvent was removed in a vacuum desiccator. The resultant extract was collected, weighed, 

and stored in an airtight container for future use and experimentation.Preparation of flower 

powder of Abroma Augusta Linn: 100 gm of Abroma Augusta Linn flowers were cleaned, dried 

in the oven at 55° for 2-3 hours.  

2.2 Plant Collection and Identification 

The leaves were found to heal ulcers, and hence we wanted to analyze if the flower could also be 

added  to  this  list.    

TheiBirbaliSahniiInstituteiofiPalaeobotany,iLucknow,iUttariPradesh,iprovideditheicrudeidrug'si

authenticationi(Reg.iNo.i13374).Approximately six trees of similar age group were used, and 

flowers were collected during the month of March-April 2006. The fresh flowers were collected 

on a daily basis for a week. The flowers were shade dried and ground to fine powder. 

Organoleptic characters and fluorescent analysis were carried out so as to identify these collected 

materials. 

2.3 Preparation of Extracts 

From 1g of dried powdered flowers, two extracts are prepared. One extract is prepared using 

absolute alcohol and the other is prepared using distilled water. 10 ml of absolute alcohol is 

added to the dried powdered flower in a conical flask and heated with the help of a water bath. 

The flower is extracted for 10 minutes to 5 hours to ensure sufficient extraction with alcohol. 

The extract is further heated using a rotary evaporator until it becomes dry. The procedure is 
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carried out in triplicates. Distilled water is added to the dried powdered flower in a conical flask 

and heated using a water bath to ensure sufficient extraction with water. Then the extract is 

filtered to remove unwanted residues. The filtrate is collected and stored in a covered container 

to prevent evaporation by sunlight. The filtrate is refrigerated at 5°C until use. This procedure is 

carried out in triplicates. 

Crude extracts are made by using different types of solvents such as water and organic solvents 

like absolute alcohol, methanol, and ethanol. The dried powdered flowers (extract) are used for 

the preparation of the extracts. They are converted into a fine powder using a laboratory mill. 

The dried powdered flower is weighed, and absolute alcohol is added to it in a ratio of 1:10. The 

mixture is heated on a water bath until all the plant substances are extracted. The mixture is then 

filtered and the residue is extracted once again. The filtrate is evaporated using a rotary 

evaporator until the extract becomes dry. This procedure is done in triplicates. When the filtrate 

is dry, it is stored in an airtight container and refrigerated. 

3iEXPERIMENTALiANIMALS 

AlbinoimaniForitheiexperiment,iWistariratsiweighingi150–230igiandimiceiweighingi25–

30igiwereiused.iTheiexperimentaliprocedureihasibeeniapprovedibyitheiInstitutionaliAnimaliEthi

csiCommitteei(IAEC).iInianianimalihomeiauthorizedibyitheiCommitteeiforitheiPurposeiofiCont

roliandiSupervisioniofiExperimentsioniAnimalsi(CPCSEA),ianimalsiwereikeptiininormalicircu

mstances.iFollowingitheiacquisitioniofitheianimalsihousediunderitheifollowingitypicalihusbandr

yiconditions: 

Roomitemperature:i26±20 

Relativeihumidity:i45i-i55% 

Light/darkicycle:i12ih 

ACUTEiTOXICITY 

Birariietial.i(2010)iconducteditheiacuteioralitoxicityiresearchiiniaccordanceiwithitheiOrganizatio

niforiEconomiciCooperationiandiDevelopment'si(OECD)irecommendations.iByigivingitheiextra

ctsitoihealthyiadultiWistarialbinoiratsiofieitherisexioriatiincreasingidosesiofi1,i2,i3,i4,iandi5 
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ig/kgibodyiweightiorally,itheimedianifatalidosageiofitheipetiether,ialcohol,iandiaqueousiextracts

iwasidetermined.iBecauseialliofitheiextractiwasidetermineditoibeisafeiatidosesiupitoi400img/kgi 

bodyiweight,itheidosageilevelsiofi200iandi400img/kgibodyiweightiwereichoseniforitheicurrenti 

investigation. 

5iANTI-ULCERiACTIVITYi 

Gastriciulcersiwereiinducediinitheidifferentigroupsiofiratsi(treatediandiuntreatedigroups)ibyifoll

owingimethods: 

iIndomethacin- Inducedi UlceriModel 

Sixisetsiofialbinoirats,iweighingibetweeni120iandi200ig,iwereiusediinitheiinvestigation.iTheico

ntrol,istandard,iAAE,iAAEi400,iAEEi200,iandiAEEi400igroupsiwereisplitiup.iFoodiwasistoppe

di24ihoursibeforeitoitheitrial,iandi30iminutesibeforeitheiIndomethacinichallenge,itheitestimedic

ationsiwereitakeniorally.iAfterifourihours,itheianimalsiwereikillediwithiailargeidosageiofidiethyl

iether,ianditheiulceriindexiandiulceriscoreiwereimeasurediafteritheianimals'istomachsiwereiopen

ed.iRanitidinei(50img/kg)icausedianiinhibitioniofi93.29ipercentages,I 

whereasitheiaqueousiextractiatidosagesiofi200iandi400img/kgiconsiderablyireduceditheiulcerog

eniciactioniofiindomethacinibyi74.39iandi88.41ipercentages.iInicontrastitoitheiextractiandiraniti

dine,iwhichididinotisignificantlyiloweritheiulceriscoreioriindex,itheicontrolianimals'iulceriscorei

andiulceriindexishowniaiconsiderableidecreaseiiniaidose-

dependentimanner.iTheiresearchioffersiinsightfuliinformationionihowiaqueousiextractsimayibei

useditoihealiulcers. 
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Tablei1:iEvaluationiofigastroprotectiveipotentialiofiAbromaiaugustaiextractsibyiindometha

cin-inducediulcerimodel 

Sr.i

No. 
Treatment 

Dosei(mg/kg

) 

NiUlcerat

ed 
UlceriScore UlceriIndex 

%iProtecti

on 

1. Control 1imL/animal 6/6 9.83±0.76 1.64±0.13 - 

2. AAE 200 6/6 5.50±1.32* 0.92±0.22* 43.90 

3. AAE 400 6/6 1.83±0.21** 0.31±0.04** 81.09 

4. AEE 200 6/6 2.50±0.37** 0.42±0.06** 74.39 

5. AEE 400 5/6 1.17±0.25** 0.19±0.04** 88.41 

6. Ranitidine 50 5/6 0.67±0.17** 0.11±0.03** 93.29 

AllivaluesiareiMean±SEMifori6irats,iStatisticalicomparisoniwasiperformedibyiGraphipadiprism

isoftwareiusingiANOVAifollowedibyiDunnett’sitest,i**P<0.01,i*P<0.05iwheniallicomparediwith

itheicontroligroup. 
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Figi1:iEvaluationiofiulceriscoreiofiextractsibyiindomethacin-inducediulcerimodel 
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Fig 2:iEvaluationiofiulceriindexiofiextractsibyiindomethacin-inducediulcerimodel 

 

 

iii  

(A)      (B) 
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iii  

(C)      (D) 

Figi3:iMacroscopicaliviewiofistomachiofiindomethacin-

inducediulcerimodeli(A)iControli(B)iStandardi(C)iAEEii(D)iAAEi 

 

 

5.2iPylorusiLigation-InducediUlceriModel 

MaleialbinoiWistariratsiwereiusediinitheiinvestigation,ianditheyiwereisplitiintoisixigroups:iCont

rol,iStandard,iAAE,iAAEi400,iAEEi200,iandiAEEi400.iToipreventicoprophagy,itheiratsiwereif

astediforiaiwholeidayiinitheiriseparateicages.iThirtyiminutesibeforeitoipyloriciligation,iaiconven

tionalimedicationiandianiaqueousiandiethanolicifloraliextractiwereigiven.iPentobarbitoneiwasius

editoinumbitheianimals,ianditheyiwereithenisutured.iTheianimalsiwereislainiwithiextraianestheti

cietheriafterifourihours,ianditheiristomachsiwereiopeneditoireleaseitheigastricifluid.iTheigastrici

juiceiwasicollected,iemptied,iandiplacediinitestitubes.iTheijuiceiwasithenicentrifugedifori30imin

utesiati3000irpm,iandiitsipHiwasinoted.iAfterithat,itheicontents'ifreeianditotaliacidistrengthiwer

eiexamined.iRunningiwateriwasiuseditoiwashitheistomachsiiniorderitoicheckiforiulcersiinitheigl

andularisectioniofitheistomach.iTheinumberiofiulcersionieachistomachiwasirecorded,iandiusingi

aihandilensi(10x),itheiulcers'iseverityiwasimicroscopicallyiassessed. 

 

Theiulceriscoringidoneiasibelow 

Normalistomach...................0 
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Redicoloration.....................0.5 

Spotiulcer............................1.0 

Hemorrhagicistreak.............1.5 

Ulcers..................................2.0 

Perforation.......................3.0 

Meaniulceriscoreiforieachianimaliwillibeiexpressediasiulceriindex. 

Calculationi ofi ulcer iindexiAccordingitoiGuptaietial.,i(2012) 

UIi=i(UN+US+UP)i×i10-1 

UIi=iUlceriindex 

UNi=iAverageiofinumberiofiulceriperianimal 

USi=iAverageiofiseverityiscore 

UPi=iPercentageiofianimaliwithiulceri 

TheipercentageiprotectioniwasicalculatediusingitheiformulaiAccordingitoiBaggioietial., 

i(2007) 

iiUti 

 Percentageiprotectioni=iii1i-iiiiiiiiiiiiiiiii100 

iiUc 

Where  Uti=iUlceriindexiofitreatedigroupi 

   Uci=iUlceriindexioficontroligroup.i 

 

 

5.3 DeterminationiofiFreeiacidiandiTotaliacidiStrength 

Guptaietial.i(2010)iandiMalairajanietial.i(2007)iprovideditheitechniqueiuseditoimeasureitheifre

eiacidistrengthianditotaliacidistrength.iUsingiaipipette,ioneimilliliteriofigastricijuiceiwasitransfe

rrediintoiai100imillilitericonicaliflask.iNext,itwoitoithreeidropsiofiTopfer'sireagenti(dimethyla

minoazobenzene)iwereiadded,iandi0.01iNisodiumihydroxideiwasititratediuntilitheisolution'sicol

orichangedifromireditoiyellowishiorange.iItiwasiobservedihowimuchialkaliiwasiapplied.iThisiv

olumeiisiindicativeiofifreeiacid.iAfteriaddingitwoitoithreeidropsiofiphenolphthaleinisolution,ith

eititrationiwasicarriedioutiuntiliaidistinctireditintiwasionceiagainivisible.iOnceiagain,itheitotalia
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mountiofialkaliiaddediwasirecorded.iTheivolumeianditotaliacidimatch.i 

Theiformulaiwasiusedito determineitheiacid'sistrength. 

 

iiiiiiiiiiiiiiiiiiiiii  VolumeiofiNaOHixiNormalityiofiNaOHixi100 ii 

 StrengthiofiAcidi=    0.1    mEq/L 

 

 

DeterminationiofiGastriciVolumeiandipH 

Followingipyloriciligation,itheigastricijuiceiwasicentrifugediforioneihouriati3000irpm,ianditheiv

olumeiwasideterminediusingiaipipette.iiAidigitalipHimeteriwasiuseditoitestitheipHiofitheisolutio

niafteri1imLiofigastricijuiceiwasidilutediwithi1imLiofidistillediwater.i 

Theioutcomesiofipylorusiligation-

inducedistomachimucosaliulcerationiareishowniiniTablesi3.7iandi3.8.iRatsiinitheicontroligroupi

hadilesionsiorielevatediinflammationsiafteriundergoingipyloriciligation.iIniaicontroligroup,itheip

yloriciligationiresultediinianiaccumulationiofigastricisecretionsimeasuringi1.47±0.15imLiandip

Hi2.17±0.50.iTheiresultsishowedithatitheigastricisecretion'sifreeiacidianditotaliacidiwere,irespec

tively,i92.33±7.26iandi169.33±17.47imEq/L.iPretreatmentiatiaidosageiofi200iandi400img/kgiofi

theiaqueousiandiethanoliciextractiofiAbromaiaugustaiflowerisubstantiallyi(*P<0.05)idecreasedit

heiamountiofigastricisecretioniandiraiseditheipHiofitheigastricijuice.iFurthermore,ithereiwasiaid

ose-

dependentisubstantiali(**P<0.01)ireductioniinibothitotaliandifreeiacid.iAdditionally,iitiwasinote

dithat,iinicomparisonitoitheicontroligroupi(3.00±0.21,i18.00±1.28),itheiulceriindexiandiulcerisc

oreiofitheiextractsitreatediandistandardiwereialsoiconsiderablyi(**P<0.01)idecreased.i 

Tablei2:iEvaluationiofiAnti-ulceripotentialiofiAbromaiaugustaiextractsibyipylorusiligation-

inducediulcerimodel 

Sr.i

No. 
Treatment 

Dosei(m

g/kg) 
pH 

Volumei(m

L) 

FreeiAcidi(m

Eq/L) 

Totaliacidi(m

Eq/L) 

1. Control 1mL 2.17±0.50 1.47±0.15 92.33±7.26 169.33±17.47 

2. AAE 200 2.97±0.49 1.20±0.17 93.00±1.00 128.67±2.19* 

3. AAE 400 3.23±0.26 0.83±0.20 48.33±2.40** 95.00±6.35** 
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4. AEE 200 3.40±0.29* 0.90±0.12 82.67±4.70 130.33±11.79 

5. AEE 400 3.73±0.17* 0.96±0.17 64.67±7.26* 96.33±9.82** 

6. Omeprazole 30 4.41±0.29** 0.48±0.07** 58.00±7.81** 90.33±1.67** 

AllivaluesiareiMean±SEMifori6irats,iStatisticalicomparisoniwasiperformedibyiGraphipadiprism

isoftwareiusingiANOVAifollowedibyiDunnett’sitest,i**P<0.01,i*P<0.05iwheniallicomparediwith

itheicontroligroup. 

Tablei3:iEvaluationiofiAnti-ulceripotentialiofiAbromaiaugustaiextractsibyipylorusiligation-

inducediulcerimodel 

Sr.iNo. Treatment Dosei(mg/kg) UlceriIndex. UlceriScore. %iProtection 

1. Control 1iml/animal 3.00±0.20 18.00±1.25 - 

2. AAE 200 1.50±0.19** 9.00±1.19** 50.00 

3. AAE 400 1.33±0.11** 8.00±0.66** 55.67 

4. AEE 200 2.16±0.03 13.00±0.18 28.00 

5. AEE 400 0.75±0.17** 4.50±1.02** 75.00 

6. Omeprazole 30 0.61±0.08** 3.67±0.45** 79.67 

AllivaluesiareiMean±SEMifori6irats,iStatisticalicomparisoniwasiperformedibyiGraphipadisoftw

areiusingiANOVAifollowedibyiDunnett’sitest,i**P<0.01,iwheniallicomparediwithitheicontroligr

oup. 

 

 

iiiiii  

(A)     (B) 
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iiiiii  

(C)     (D) 

Figi3.9:iMacroscopicaliviewiofistomachiofiPylorusiligation-

inducediulceri(A)iControli(B)iStandardi(C)iAEEi(D)iAAEi 

4.iDISCUSSIONi 

ExtractsifromitheiflowersiofiAbromaiaugustaiwereiassessediforitheiribehavioraliactivityiandipos

sibleiantiulceriproperties.iTheifindingsidemonstratedithatialthoughitheiaqueousiandiethanoliciex

tractsihadisomeiinfluenceionispontaneousiactivityiandiexploratoryibehavioriatilargeridosages,iiti

wasinotisignificant.iAtilowerilevels,itheiextractsihadinoieffectionitheioverallibehavioraliprofilei

oriexploratoryibehavior. 

Theiprocessiofirepairingianiulceriisigeneticallyipredeterminediandiinvolvesimanyisteps,iincludin

giinflammation,icytologicidivision,Resurfacingiofiwound,ivascularizeditissueicreation,inewi 

bloodivesselsiformingifromiexitingivessels,imatrixireaction,ianditissueiremodeling,ialliofiwhichi

leaditoitheiformationiofiscars.iInimanyimammalianispecies,iflavonoidsiandialkaloidsishieldithei

stomachimucosaiagainstiairangeiofisubstancesithatimighticauseiulcers.iAbromaiaugustaiflowersi

areiabundantiinialkaloidsiandiflavonoids,ibothiofiwhichihaveiantioxidantiproperties.iTheifloweri

isialsoiincludesimucilage,iwhichimayidevelopsiaiprotectiveicoatingionitheigastrointestinalimuco

salimembraneiandiperhapsiaidiiniavoidingigastricilesion,iaccordingitoipreliminaryiphytochemic

aliscreening. 

 

As the AAOH is the most ulcer-promoting factor and contributes to the generation of free radicals 

mediating lipid peroxidation, the present study reveals that the anti-ulcerogenic effect of AAF is 

mediated by its antioxidant property, thereby inhibiting lipid peroxidation. These results show that 

flowers of A. Augusta Linn possess antiulcer activity and corroborate the traditional use of this plant in 
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ulcers. Thereby, it is hoped that this study may reflect on this plant's medicinal use. Furthermore, as 

ulcers are a major prevalent human disorder, our studies suggest that A. Augusta might be a good 

natural remedy. Although specifically tailored preclinical tests and human clinical studies are needed 

before compounds derived from A. Augusta can be recommended for patients with gastric ulcers, the 

benefit of such a future goal could be enormous in terms of potentially relieving human suffering and 

healthcare costs as well. 

5. Conclusion and Future Directions 

In the current study, Pr. P. Augusta Linn (Family: Sterculiaceae) methanolic extract significantly 

decreases ulcer formation, which indicates the protective effect of the flower against different 

experimental models of gastric ulcers. The histological observations have also supported these 

results. An attempt has also been made in the present investigation to isolate and identify the 

constituents which might be responsible for the potent antiulcer activity. To the best of our 

knowledge, this is the first report of the antiulcerogenic activity of Abroma Augusta Linn 

staminal hair. By adjusting the dose and mixture of secondary metabolites present in the extract 

and vesicles, it may be possible to develop a potent ideal therapeutically applicable anti-ulcer 

agent for clinical use. 

The present study evaluates the protective effects of the methanol extract of Abroma Augusta L. 

(Family: Sterculiaceae) flowers against different experimental models of gastric ulcers. 

Significant protection against gastric lesions was observed. The protective effect was further 

confirmed by histopathological studies. At the tested doses, the methanol extract did not show 

any gross signs of toxicity. The obtained results support the view that A. Augusta L. has 

significant potential for use in the treatment of various diseases. Therefore, it is very important to 

investigate many medicinal plants belonging to this family, especially A. Augusta L. 

Pharmacological screening for the antiulcer activity of the flowers demonstrated that an 

intragastric dose-dependently decreases the severity of gastric mucosal injury. 
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