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ABSTRACT

The purpose of this study was to evaluate antibiattactivity of flavonoids extracts of Thonningsanguinea
(Vahl) on the in vitro growth of bacteria implicatean gastroenteritis in infants. The antibacteriattivity of
flavonoids extracts of the plant was tested agathseée hospital clinical strains (Salmonella Panalty A,

Salmonella typhi and Enterobacter aerogenes) aneference strain (Escherichia coli ATCC25922), tsll\plate
and microdilution methods. Selected antibacterigéts (ciprofloxacin, acid nalidixin, gentamicindaticarcillin)

were used as positive reference standards in this.t&@ he flavonoids extracts showed strong antés&dtactivity
agaisnt E. coli with minimum inhibitory concentati (MIC) and minimum bactericidal concentration (Bof
12.5 mg/mL and 25 mg/mL, respectively. For otheeirs tested, the MIC varied between 12.5 and §0mh and
the MBC 50 to 100 mg/mL. Flavonoids of T. sanguiwea found to be a potential bactericidal againkttia@ins

tested. Therefore this secondary metabolite mayskéul in the treatment of bacterial gastroenteriti

Keywords: Thonningea sanguine&javonoids, Antibacterial activity, Bactericidal.

INTRODUCTION

Thonningia sanguinedVahl) is a parasite plant found in the most ofiédn tropical forest§1l]. In traditional
medecine this plant is used in the treatment ofesdiseases such as hemorroids, diarrhea, asthimalis&ases, etc
[2-6]. Many works of our research team were carried otibacterial[7-10] and antifunga[11-13] properties of
differents extracts off. sanguinea Phytochemicals investigations showed that varigusups of molecules
particulary phenolics compounds are responsiblesamtfmicrobial activities of these extracfs4, 15] To
contribuate at the previous works of the antibaateactivities of T. sanguineahis study was aimed to teste it
flavoinoids extracts on the vitro growth of four bacteria strains involved in diamh@nfectious in infants.
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MATERIALS AND METHODS

Plant material

Inflorescences ofThonningea sanguine&ahl, (Balanophoraceae) were collected from Samdedocality of
Bondoukou (north east region of Cote d’lvoire) imghist 2010. The plant was identified and authetgicdy Pr
Ake-Assi, of National Floristique Center of UnivigysFelix Houphouet Boigny of Cocody (Abidjan, Catdvoire)
where a voucher specimen was deposited in the tienba

Extraction of plant flavonoids

The inflorescences df. sanguineavere washed thoroughly with distilled water to reraalirt and air-dried at room
temperature for 2 weeks, after which it was grintted uniform powder. Dry powdered plant materi®{ g) was
mixed with solvant constituate by 1 L of distillecater and 20 mL of acetique acid for 24 hours witimstant
stirring at room temperature for 48 hours. The aottrwas filtered twice through cotton wool, themotigh
Whatman filter paper N°1. The filtrate was shakbre¢ times successively with 300 mL of chloroforfilme
chloroform layer was evaporated to concentrategusirrotary evaporator (Buchi) before freeze-dried better
storage stability. The result powder was flavon@gigacts ofl. sanguineg10].

Bacterial strains

In vitro antibacterial studies of flavonoids extracts Tof sanguineawere carried out on one reference strain
(Escherichia coliATCC 25922) and three gastroenteritis clinical ase$ namelySalmonella typh{05798A/10),
Salmonella paratyphA (05768A/10) andcEnterobacter aerogened114C10). They were all identified following
NCCLS recommandatiorj$6] by Bacteriological Laboratory of Pasteur InstitafeCote d’lvoire.

Antibacterial assay

Antibacterial activity of flavonoids extracts @f sanguineavas performed with Mueller Hinton (Biorad, France)
agar by well plate methdd8, 19] Nutrient agar plates were seeded with overnightices of the test organisms.
Wells, 6mm wide, were cut in the agar plates withkdborer and 8@Ls of extracts at 200 mg/mL were pipetted
and carefully added. A control well for each baetesstrain was added with 8QL of mixture containing
DMSO/sterile distilled water (V/V)20]. The nutrient agar plates were incubated righe sijol at 37°C for 24 hours.
The zones of inhibition were then measured andnikan of two replicates recorded. CiprofloxacinumL),
Nalidixin acid (30ug/mL), Gentamicin (10Qg/mL) and Ticarcillin (75.g) were used as standards antibiotics.

Determination of antibacterial parameters of flavoroids extracts

The Minimum Inhibitory Concentration (MIC) and Mmum Bactericidal Concentration (MBC) was determibgd
tube dilution method for each of the test organisntriplicates[21]. To 0.5 mL of varying concentrations of the
extracts (6.5 mg/mL — 400 mg/mL), 2 mL of nutribnoth was added and then a loopful of test orgampiseviously
diluted to 0.5 McFarland turbidity standard wagadtced to the tubg®2]. The procedures were repeated on the
test organisms using standard antibiotics (Cipraftin, Nalidixin acid, Gentamicin and TicarcillinA tube
containing nutrient broth only seeded with the teglanisms was served as control. Tubes contamiftgres were
then incubated at 37°C for 24 hours. After incutratihe tubes were examined for bacterial growtrenlisg the
tubidity.

To determine the MBC for each set of test tubethénMIC determination, a loopful of broth was cotkd from
those tubes which did not show any growth and itaded on sterile nutrient agar by streaking. Platesulated
with bacteria were then incubated at 37°C for 24rrBoAfter incubation the concentration at which visible
growth was seen was noted as MEG].

Statistical analysis

The data are presented as mean + SEM. All thewleta analyzed by one-way ANOVA and differences leetw
the means were assessed with Neuman-Keuls’s naultphparison tests. Differences were considereaufisignt
at p< 0.05. All analyses were carried out using Grapt goftware, version 5.01 (USA).

RESULTS

The in vitro antibacterial activity of flavonoids of. sanguineaagainst the four strains were shown in Table 1.
Comparatively to standard antibacterial agentsflthenoids extracts have shown significantlyx@5) minimum
zone of inhibition against all tested bacteria wragy10 to 13mm. Gentamicin gave significantly tbevést activities
againstS. typhi(25£0.33 mm) ands. paratyphiA (23+0.33 mm) whilst Ciprofloxacin produced maximwone
diameter of 30+0.33 mm agairist coli. Except Ciprofloxacin (13+0.16 mm) the others d&nds antibiotics have
shown any activities against aerogenes
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The results of Minimum Inhibitory Concentration (@) and Minimum Bactericidal Concentration (MBC) wer
shown in Table 2. Flavonoids extracts were founigotize against all strains tested. The values slbthat
flavonoids of T. sanguineas highly sensitive againgt. coli strain (MIC 12.5+0.9 mg/mL and MBC 25+2.4
mg/mL), moderately sensitive 8 typhi(MIC 50+1.2 mg/mL and MBC 100+2.5 mg/mL) a&d paratyphiA (MIC
50+0.7 mg/mL and MBC 100+1.8 mg/mL) whilst lesaisive toE. aerogene$MIC 100+0.3 mg/mL and MBC
200+£3.1 mg/mL).

For all strains tested flavonoids have shown bagitld activity according values of MBC per MIC (MBMIC <
4) [24].

Table 1: Sensitivity of flavonoids extracts and stadars antibiotics on bacterial strains
Zone of inhibition diameters (mm)

Flavonoids Standards antibiotics
Bacterial strains extracts Cl AN GE Tl
(200mg/mL) (5ug/mL)  (3Qug/mL) (10Qug/mL)  (79g/mL)
S. typhi 13+0.16 2138, 22*0.16 Z2530.33 23*¥0.16
S. paratyphiA 11+0.33 21+0.16 22+0.16 23+0.33 21+0.16
E. coli 12+0.16 80E3 21+0.33 21+0.16 29+0.33
E. aerogenes 10+0.33 13+0.16 0 0 0

Key: CI: Ciprofloxacin, AN: Nalidixin acid, GE: Gentaniig TI: Ticarcillin. Values are mean +S.E.M. of&plications.

Table 2: Antibacterial parameters values of flavoimids of T. sanguinea (Vahl)

Antibacterial parameters Antibacterial
Bacterial strains MIC MBC MBC/MIC activity
S. typhi 50+%,2 100+25 2 Bactericidal
S. paratyphiA 50+0%7 100418 2 Bactericidal
E. coli 12,5+0,9 2542, 2 Bactericidal
E. aerogenes 100403 200+3,1 2 Bactericidal

Note: Values are the mean of three tests +S.E.M.
#Mean values with the same superscript within a dowot differ significantly (p < 0.05).

DISCUSSION

In this study antibacterial activity of flavonoid$ Thonningiasanguinea(Vahl) was tested against four bacteria
implicated in diverses human pathologies partigutgstroenteritis in infants. The results of thisdy showed that
flavonoids have varied bactericidal activities agaiall tested bacteria strains. In order effecissE. aerogenes
has shown highest resistance a@ndcoli was found the most sensitive strain whilst the ttbers strains§
paratyphiA andS. typhi) were moderate sensitives to flavonoids. Repat® lshown that flavonoids are secondary
metabolites recognized for their high antibactepatency[25, 26] This propertie of flavonoids extracts of
sanguineawas clearly demonstrated with some strains of Sfapbccus by Bagret al [10]. These authors have
shown that at 200 mg/mL total aqueous extract efglant have a real inhibitory activity agaigtaphylococcus
aureusMR a strain which resisted to Oxacilline and Cefioxrespectively at jug/mL and 30ug/mL. However
inhibitory potency of flavonoids of. sanguinedested in this study was more low (MIC 12.5 — 50'mig than it
total aqueous extract used by Bagteal (MIC 1.56 — 6.25 mg/mL) against the same bactetiairs [27].
Additionally, these authors have shown that thébanterial activities of flavonoids and alcaloidsTo sanguinea
were similars according values of their MBC (5000Img/mL). Phytochemical screening revealed thakags
extracts ofT. sanguine&ontained alcaloids, flavonoids, tannins, sapoairs quinonef28].These compounds have
been reported to possess antibacterial propg2 29, 30, 31]Particulary antibacterial activity of alcaloidstbe
plant was prouved by Ouattaraatin previous study27]. But aqueous extract df. sanguinegresented highly
antibacterial activity than it two secondary melidbe which are flavonoids and alkaloids. Thus thigh
effectiveness activity of aqueous extract can b@agxed by a synergie of actions beetwen theseswamndary
metabolites and the others compound§ ofanguinealt is interesting to note th&. aerogenesiave shown the
highest resistance to standards antibiotics whilgtoliwas found most sensitive. The effectiveness obiteids of

T. sanguineagainstE. aerogenegvhich most resisted to standards antibiotics usetis study can be a real hopes
in research of novel broad spectrum antibactegeha

CONCLUSION

The bacteria strains used in this study are masthponsibles of gastroenteritis. However, treatmerfitthese
infections were some times ineffective. This stidg shown that flavonoids @f sanguineawere effectiveness
against the four strains tested. These flavonoas lie one of compounds implicated in antibactex@ivity of
aqueous extract of the plant. Thus this studyrbesaled the scientific basis for therapeutic Us€.®anguinean
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traditionnal pratice for the treatment of gastreeitis in infants. This work is a contribution fogaserch of novel
broad spectrum antibacterial compounds. Theread figr further investigation to purifyed flavonoidstracts ofT.
sanguinean order to maximised it antibacterial activity fuas this of standards antibiotics.

REFERENCES

[1] M Idu; ER Begho; EO Akpajdndian J Rub Re£002,15, 33-35

[2] MA Gyamfi; Y Aniya. Toxicol 2001,164, 171-171.

[3] MA Gyamfi; N Hokama; K Oppong-Boachie; Y Aniyalum Exp Toxicql2000,19, 623-631.

[4] K Ouattara ; A Coulibaly ; JD N'guessan ; AJabjan ; F Guede-Guin&ev Ivoir Sci TechnpR005,6, 151-
160.

[5] ME Addy; AK Nyarko.Planta Medical1985,5, 360-363.

[6] M Vangah-Manda ; M Dje ; F Guede-Guina ; C Dmi3a.Rev de Méd et Pharmaco Af994, 8(2) , 153-157.
[7] YJ M’baiasbe ; K Toure ; F Guede-Guirdr bioméd 2002,7 (3), 32-35

[8] K QOuattara ; AJ Djaman ; A Coulibaly ; JD N'ggsan ; YJ M’baiasbe ; F Guede-Guiev Méd et Pharmaco
afr, 2007,(20), 1-8

[9] D N’guessan; A Coulibaly; AA Ramanou; OC Okdu Djaman; F Guede-GuinAfr Health Sci2007,7, 155-
158.

[10] I Bagre ; K Ouattara ; B Yoro ; S Meite ; A dibaly. Phytg 2014, 9 136-41

[11] B Ouattara; AM Kra; A Coulibaly; F Guede-Guirgant¢ 2007, 17 219-222.

[12] B Ouattara; A Coulibaly; AM Kra; F Guede-Guingorld Appl. Sci. .J 2007 3 (2), 191-194.

[13] K Quattara; T Kone; D Yeo; A Coulibaly.of DDT, 2013, 3(1), 29-32

[14] AV Kouakou ; JD N'guessan ; AM Kra ; F Guedei@a.J Soc Ouest-afr Chin2006, 22 21-25.

[15] K Quattara, | Doumbia, AF Coulibaly, S SiakaCoulibaly.J of Microbio and Biotech Rg2013, 3(2), 83-87
[16] National Commitee For Clinical Laboratory Sdands (NCCLS). Performance Standards for antimiatob
Susceptibility testingl 995, 15(14), 100-56

[17] F Guede-Guina; M Vangah-Manda; D Harouna; GiBhEthnopharmacol1993,105, 30- 45.

[18] C Perez; A Pauli; P Bazerguscta. Biol. Med. Expl1990, 15113-115

[19] R Manonmani; VAK Mohideen.J of Pharma and Bio S@p11, 2(4), 390-394

[20] F Bssaibis ; N Gmira ; M MezianRev. Microbiol. Ind. San et En2009,3, 44-55.

[21] K Quattara ; AJ Djaman ; A Coulibaly ; JD Nggsan ; YJ M’baiasbe, F Guede-GuiR&ev Méd Pharmaco
Afr, (2007, 20 1-8.

[22] Société Francaise de Microbiologie (SFRlit. Janvier2008 p49

[23] GEK, Bolou ; B Attioua ; AC N'guessan ; A Cdaaly ; JD N'guessan ; AJ Djaman. Bulletin de lacSRoy
des Sci de Liege2011,80, 772-90

[24] AA Marmonier.Bactériol méd, techniques usue}l&99Q 227-236

[25] F Scazzocchio ; MF Cometa ; L Tomassini ; Mny. Planta med 2001, 67(6), 2001, 561-564.

[26] K Quattara; K Tuo; | Doumbia; A Coulibaly.of Chem and Pharm Re¥12, 4,(11):4795-4799

[27] K Ouattara; | Doumbia; AF Coulibaly; S SiakaCoulibaly.J of Microbiol and Biotech Re2013, 3(2):83-87
[28] AV Kouakou ; JD N'guessan ; AM Kra ; F Guedeii@a.J. soc. Ouest Afr. ChirR006,22: 21-22.

[29] L Rhoca; A Marston; O Potterat; MA Kaplan; kb8kli-Evans; K Hostettmanihytochem1995,40, 1447-52
[30] R Sanogo ; D Diallo ; S Diarra ; C Ekoumou BudoudogoMali Méd XX| 2006,(1), 18-24

[31] AlBasile ; S Giordano ; JA Lopez-Saez ; RC i@nbhi.Phytochem1999, 52 (8), 1479-82.

41
Available online at www.scholarsresearchlibrary.com


https://www.researchgate.net/publication/313191835

	jmb 692

