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Resumé :

L’objectif de cette étude est de valoriser une plante médicinale locale Aristolochia longa L.
(Aristolochiacea) .Cette plante est utilisée traditionnellement contre beaucoup de maladies et
surtout le cancer. Cette étude vise 1’analyse phytochimique qualitative et quantitave de la
plante(dosage des polyphénols totaux,des flavonoides et des tanins),apres préparation des
extraits de la partie aérienne de la plante(tiges et feuilles),des fruits et des tubercules, en
utilisant des solvants avec polarité différente, comme 1’acetone,Methanol et I’cau distillée.
L’activité anti-oxydante a été évaluée in vitro par 1’utilisation du test DPPH, par le pouvoir
réducteur du Fer et par le test du blanchissement du f3-caroténe. L’extrait acetonique de la
partie aérienne contient une grande quantité de phénols totaux(525,43+29,6ug/mg) suivi par
I’extrait aqueux des fruits(518,54+14.93ug/mg). Alors que I’extrait methanolique de la partie
aérienne contient la plus grande quantité des flavonoides (52,37+£0.94pg/mg), il posséde aussi
une grande activité antioxydante par le test DPPH et un grand pouvoir réducteur
(55,04ug/ml+1,29 et 0,2 mg/mi+0,019 respectivement). D’autre part 1’extrait acetonique de la
partie aérienne posséde D’activité la plus élevée avec un taux de 57% dans Dactivité
antioxydante du blanchissement du f3-caroténe. En ce qui concerne 1’activité antibactérienne,
I’extrait méthanolique des fruits est tres efficace contre le Pseudomonas aeruginosa ATCC
27853, Staphylococcus aureus ATCC 25923and Bacillus cereus ATTC10876.Mais tous les
extraits de la plante n’ont aucune activité antifongique sur Aspergillus flavus NRRL 391,
Aspergillus niger 2CA 936 and Condida albicans ATCC1024. Pour [’activité anti-
inflammatoire le taux le plus élevé d’inhibition de la dénaturation des protéines a été observé
avec ’extrait acetonique de la partie aérienne (78,35%6,18)% pour la
concentration500pg/mlcomparativement au diclofenac de sodium avec (85,56+1,78)
%.L’étude anatomique de toutes les parties de la plante(racines,tiges et feuilles) a démonté
qu’elle a une morphologie typique d’une plante dicotylédone et que le tubercule de cette
plante est issu d’une racine. L’étude de la toxicité aigue démontre que les extraits aqueux des
tubercules et des fruits sont relativement non toxiques avec des DLz, respectives supérieure a
12g/kg et supérieure @ 5000mg/kg. Les analyses biochimiques et 1’étude histologique des
organes des souries ont démontré que les tissus des reins et des foies sont plus affectés surtout
a des doses élevées. Enfin, et vu les résultats obtenus, 1’Aristolochia longa L. a une activité
biologique importante, ce qui nous incite a 1’étudier d’une fagon minutieuse et approfondie
pour une meilleure utilisation dans le domaine médical.

Mots clés : [’Aristolochia longa L., Etude anatomique, Phenols totaux, Activité antioxydante,
Activité antibactérienne et antifongique, Activité anti-inflammatoire, Toxicité aigue.



Abstract

The aim of this study is to evaluate Aristolochia longa L. (Aristolochiacea) ,a local medicinal
plant. It is used in folk medicine for multiple purposes, especially for the fight against cancer.
This study was devoted the qualitative and quantitative phytochemical analysis( the
determination of polyphenols, flavonoids, and tannins contents of Aristolochia longa L.) after
their extraction by using various solvents with different polarities(methanol, acetone and
distilled water). These extracts were prepared from aerial parts (stems and leaves), fruits and
tubers. The antioxidant activity was determined using three in vitro assays methods:
scavenging effect on DPPH, the reducing power assay and f3-carotene bleaching inhibition
(CBI). The results obtained indicate that the acetone extracts from the aerial parts presented
the highest contents of polyphenols(525,43+29,6ug/mg)followed by fruit agueous extract
(518,54+14.93ug/mg). while the aerial parts methanol extract has the highest flavonoids
content (52,37+0.94ug/mg).The results of the antioxidant activity showed that all extracts of
Aristolochia longa L., prepared using different solvent, have diverse antioxidant capacities,
however The aerial parts methanol extract exhibited the highest antioxidant capacity of DPPH
and reducing power(respectively 55,04ug/ml+1,29 and 0,2 mg/ml+0,019), but the aerial parts
acetone extract showed the highest antioxidant capacity in the test of f3-carotene bleaching
inhibition with 57%. For antibacterial activity the fruit methanol extract was too efficient
against Pseudomonas aeruginosa ATCC 27853, Staphylococcus aureus ATCC 25923and
Bacillus cereus ATTC10876, but no effect was observed when these extracts were tested on
the fungi Aspergillus flavus NRRL 391, Aspergillus niger 2CA 936, and Condida albicans
ATCC1024. The inhibition protein denaturation was found in the aerial parts acetone extract
to be (78,35%6,18)% at the dose 500ug/ml,with regards to standards Diclofenac sodium
(85,56£1,78)% in the anti-inflammatory activity. The anatomical study of root, stem and leaf
of Aristolochia longa L. showed that it has a typical structure of the dicotyledon plant, and
proved that the tuber of this plant is a root tuber. The study of acute toxicity of the aqueous
extract of tubers and the Fruit aqueous extract also showed that it was relatively non-toxic,
with DL50 superior to 12 g / kg, and DL50 superior than 5000 mg / kg) respectively.
Biochemical analyses and tissue sections of mice also showed that both liver and kidney
tissues were affected, especially at high doses of this plant. Finally, due to the obtained
results, the Aristolochia longa L. plant has an important biological activity, which invites us
to study more precisely the possibility of a better use in the medical field.

Key words: Aristolochia longa L., Anatomical study, Total phenols, Antioxidant activity,
Antibacterial and fungal activity, Anti-inflammatory activity, Acute toxicity.
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(catéchiques JsSll) slall & 40IM) e i)

M\W\ #M\@#d{pujﬂﬁuﬁjﬁh SJSJLAQL\SJA\ oda (K3
Al el Asgm GLSHall w3 S8 Aae GlS e e Y Bdae xS g

.(leucoanthocyanidines) (flavanediols3,4) 4¢3 J 43 ¢((catéchine) flavanols3)3d s\

1Y 5S Jeucoanthocyanidines s catéchines U (sl caS il

OH R OH
OH
3@ (O
H ol i 0
0 -ﬁ? 10 "‘(l:—H
_GHOGH _CHOH
cfi, cHOH
HO OH

Catéchine Leucoanthocyanidine
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AdSal) clisl) e Jhe 30 ia g

Polymeére proanthocyanidolique

(Sereme et al.,2010) (tanin condensé)A&iSall byl (e JUie,3 JS&

S i lgld b | el LS 5h el dalill e climll ddall pailiasll dag 53
caslall debay bl 5pat Gl apaal) = Mal ddasd 53 o sl celall sl Y il cdle s
de gile LS jo IS o5 AT i g Cpidball iy STl bl )Y A0lSa) ) dpalal) oda 35t
Aall ey 3 aladl GV Sy il G ple) deball o8 J<a oSl G sblad) Ji
o2 5 435815 daal 5 55 il Jaal 5 edsian gy Jadl 5 el 5 GG ) s DL Y 138 ¢ gl
Ll )Y 13gd il et 3 58]

paldiudl 0 %10 Ao gsial 13 Y) LBl Lalll e Gl eSSl Jasiey
.( Doat,1978 ; Saxena et al.,2013)

& e (300 Ul any 4dld il 4y aa gp (o2l) Jslaal) ) elaaall IS Jslas diliaf ie
JsSaSl e dfide S 13 Lo A 3 o jemdl ol Sl e dsidall cilisl Al

.(2006¢5 an)

Y ) Cus chblsiiall NUESES i il Oi (“G—."‘"“JJ ‘;A (2008) Sereme et al. Xi Rt
(JlgnsY! cangll jue) avamgdl Sleall (il el am dadle (ailiad Lo gad Al bl o sl
Baliae Lyl s Agalal) (aal 31 s Luliil) Sleadl (ol el canll Jaraia g ld ) ¢ sl sall 5 da il
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Aol cligiill (1) A e bl Hall @ )80 LaS caall A5 8 3asia 5 3 jedanc 328D 3aliaac gD

(AIDS) 12wl (i sl sl HIV U 3abian 5 U juall 2lias
(Gurib-Fakim ,2006 ; Saxena et al.,2013)

Aaalil) (pe 1S Al il dad) i) ) 51 o) &iia) (2010 ) Sereme et al. A )3 Gaua
Gyl (e Lyl g dy laal) daial) 8 Ay jaal) LDAY 3 il apial oy s cdgay il
Aol 8 Llals ¢(phlogmel) (i) slalll & dala 5 sa gall il gidlly Jasad il 4paad) LDIAD)
OS5 il (g gal) aiail) oSlal ypasil 4 glall 5 duapil) Sl Al of J) 3 LY jaass s A
Rioas 5aLAl o3 a5 zea¥ Lo 138 5 cileaioaall Al ) ey bl g1 o dilide
LS

Coumarine (st gsd-3-5

Dipteryx odorata Willd.\S3 53} 3 sl J 58l Asall an¥) 58 c«coumaroun (o) crobesSI) aul 2
.(Bruneton,1999)18204 lewis (p e &l sl Cje cpl (e ¢(Fabaceae) 4ulsad) kel (4
(e O3S Ay yhae g 4y geme ¢ dpapda ol ga et (dilill ASLaall (A il g BUai e de ) ge (ke S
.(Mpondo et al.,2015) 2H-1- Benzopyrane-2-one 8l sy 3 (g9 )SI) (30 &l )3 9

o285 Llulally U SX5 4ai) ) Led ol sSIL diadl il o (2015) Mpondo et al. dusl 3 < i
.(Rutaceae) 4x)3w s (Fabaceae) 4 sl «(Apiaceae) daard Lgadl clile 3ac ) i il
e 3l LS Hall o2l LaS oSl 3 Haa Lgriiad Al QUL daat g 3030 gty Cailla g jla KU
Wlai Jau syl s anslil)l Bsilas Al s Hugll 5 dal) Llail)  dnliall Clalll 30usl xia
33l Leaal LS mdill Baliaa g F LM Balias cdiagacdiSusa byl pall Ladls (allad (ke S
(Mpondo Al slas il lgpal LS ladll Fliml 4 (i ) g8 3 elaaY) il e 2k e

« Scopoletin¢ esculétine¢ herniarinecumbelliférone Ll o sl <) GlELia (4e et al.,2015)

LSl dlay) s 8 clall Gl e aiial (p)le S e il Chicorées fraxine
(Solanum Ualaall <l 4z (oAl cpjle Sl (1 & 53 58 5 Scopoletin JUiaS SA ey yadll
. (Gurib-Fakim ,2006)<=b kil 4LaY! xie tyberosum)

ooy KO
0 g CH;0 0" ~o

HO C

Umbelliferone Herniarine
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les Quinones <l gisl) -4-5
H(4)dSS A3l = A i 3 e

Y Nom

O | Quinone i i -
CR2 | Quinmethane B [ij
2 | CR2 | Quinodiméthane
Y

NR | Quinone imine
NR2 NR | Quinone diimine para- ortho-

O%OOX

(e 5 055 Logn I de saneR) s ¢ ) 5ol Caling 48
(Bearnais-Barbry ,2001)

G dal g JS o4 JRG 8 Aaia sally oX i) dapda i () ST (e LS e 820 G aadali
o 8 3l ) 5iS) AL (-p) para-¢ (-0) Ortho- i Sile sane Cand (1o () 5Se Cile sanall 238
Al 1l 3353 50 Jii s S Ao sana Lggal il LS ) e a5 il pall o038 ¢ sana e il
CluiS) e 5,08 4 g pauS gall daglal) il S Al dpalaldl dilall ds HlA)) D g0 3l
hydroquinones Jaxiesl  semiquinonecanionique (sl Ao JSail (igis s Cwis K
(hydroguinone (s:S53) sl (diphenol) Jsidll U Gw Jsaill «(Bearnais-Barbry ,2001)
glaoYly 3asY) Cdlelii Gk oo e sy (058 ) (diketone) SN AU
Glalal) (e e S e sl (benzoquinones) ¢S s 3 L) Laada ) 5S5 < siSll (Cowan, 1999)
1,2-benzanthacene <(antraquinones) anthracéne «(naphtoquinones) naphtaléne Jic 4 yhall
s phénanthréne« pyrelene«(naphtodianthrone) naphthodianthrene ¢<(anthracyclinones)
OsuS)) iiay Al 4l L) anthraquinoness Naphtoquinones of alll as _abiétane-quinone
¢l e (A Cag ymay s B gkt 1S (Lawsonia inermis L.) sbsd) (e J 5 32all (Lawsone)
LAl Al 5 L Sl 3alias ailiad 41 Plumbago < ¢ 53 (e J s 2allPlumbagine
¢ padll s aS)sall adad aie ) (sl ) seda e A e LS el 028 SIS (Gurib-Fakim, 2006)
.(Cowan, 1999) (sl alall 8 0iBhall piai didae 8 Jass oS LS jall 038 i LS

HO O

CH;

Plumbagzin
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Gy 5 683U 5-5
Ghasemzadeh and ,2011) Jsudll Claae dpiy 4l clblall 4550 Clliine & Sl 5 5300
Sl Gy s Sl QY el e A gl GLS Rl 4 Silaw 535830 ((Ghasemzadeh
23 s flavus A AdS ) awY) 13 as y (anthocyaninescssibes sl 1s s )3l sY)
Can zelill 8 50 Conli LS cpmnadiall (568 AalY) 0 (e Ll e iy 3 8 ¢ jaaYy)
.(Gurib-Fakim ,2006)k) sl ddau 53 <o) yaal)
> shm il ol S ja (o T Jidll A5 Ja el 5 2 il g ol dse A8y Leaioal o
dala g¢ (BA) C6 = (ke (s (o () 6SH ¢CE-C3-CH Aty Lezal Dilaw o8 838l JS ¢& i
i 6 ) g g D) Cidia (1 JSE) Baaly el 50 e S ) (C) dasiladie e
.(Archivo et al.,2007) (5JS4%) e sana

Ltangeritin <apigenin <luteonin Jis (Flavones) o8\ -1

2

<isorhamnetin  «myricetin  <kaemferol ¢ Quercetine Jie (Flavonols)d.s: s
.pachypodol

eriodictyol <naringenin <hesteretin Jis (Flavanones) s34 -3

epicatechins s catechins :(Flavan-3-ols)J S -3-ola 4

glycitein «daidzein ¢ genistein Jie () 883485 3) -5

<peonidin «pelargonidin «malvidin <delphinidin <cyanidin Jie (parbus sl S 30 -6

petunidin
Ol—-
Filavonols Flavones
OH OH
oo e s [
= o
OH
oH O oH L8]
Quercetin Apigenin
Flavanones isofiavones

e = o =5 a
Py

Naringenin Dzidzein

Anthocyanins

OH
= o
Bici el
OH OH
Cyanidin Catechins

(Archivo et al.,2007) <y 53 Al Al Al 58
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(Jsﬂ\ glaa & e |92 nli il A gall (pe Al g Ao gena g @SNl LS o JSE LS
i g ) g <o e KU Jie ety jall 3ol Gililee e daalill 3Ll Y e daa gl
.(Ghasemzadeh and Ghasemzadeh ,2011) (ADN)cs 533!l (iaaall 5 ¢ gall

e sind LS Ap¥apal) Lgislaliin CliiS) ) w138 5 oLV il 53 53000 ciidl 5 a1 455Y1 &
LS pall 528 et Ay ol 1l S yall Jia s sagiall g bl 53 g sl Al LS )
cal s Baliae AiSie g Baliae ddaliin Lol ()5S LS 3auSO 4 8 clabiaaS Jani
Jatl 3aliae Sl aandl Balias el Hhadll Balias ¢ Jlgudl Balan (HIV sl (u g il 33lias
Gl e 3l Lgal LS ceﬂ\)ﬁiﬂ Aiae Aol 3alias daxal) st.d Balaa ¢y galll
(rutine)is N s (hesperiding) (i msgd) s ol sy Adalall il o3 38N o (pe JSS el
(Gurib-Fakim Jlesy! 2 aidaliil (quercetine) Oins JSI1 5 ¢dg saall ) jun Sl Coacn aia Janinds
,2006 ;Tapas et al.,2008).

saponinecs sball-6

Gl JRIB Cua ¢(savon) Ostba (Sx3 Sl s esapo 4l sl AS) (w «saponine» AwlS (3ids
.(Bruneton, 2009) s s& ) J staa elall aa (i siliall

3 gall ¢ (o Ari) 5 Ao gana (A 32 g gall anall LS ) (g0 de 5Tl Ao gana oA O sl
saponinesyiiay fiudl Cilivisuall 08 ) lgdiat oh Ayl Gl gl (amy 5 4000
s el dapbh Caua (saponines triterpénoides)ax st il A8 il slall 5 (stéroidiens
e ddman adll G5k e WAl die o) gall 028 dpaw (Sparg et al., 2004) (aglycone)cs Sl
e sball (e aaadl (Y cland) dala 3Ll aall @) @l pall die dalu as LS eyl
.(Dini et al., 2001; Gurib-Fakim ,2006 ) a2l Jadl ailad

Ao gana 402l jelai Al il Apalal) oda L) Adla) | anh s (S e 4ty (i plbiall o
Jeriud LS el (gadail) alal) 4llad CLEY Leial 5o el 38 A gl gl [ailiadd) (e de ik
.(Waller et yamazaki,1996) Jseaill 3l sa 5 4022 Y1 & il il

sy 5k g (S Hdas I Gl el A Alalin Gl plall calide @ ekl
S Sl Gl 1354 5 ¢ (Ben hadda et al.,2011)0<l el Ladle 5 4 e Gl jal A
s SN (Shuang-Li et al., 2012)allad) eladl auan A& Gladl) e Grislball e (5 5iad
5 Agave <l hecogenin «Dioscorea <=Ll diosgenin Jie 4 s il (i siliall e ALY
32 51 53 ginsenosides i s il A i bal Auwally Wl «Smilax <l (4 smilagenin

.(Gurib-Fakim ,2006) liquorice <2l (s da aiudl £ 5Y) 5 ginsengaindal) iy
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Smilagin

Terpénoide u & -7
Jentindi 5 alaia 3 jiall Clatiall (e el 5 dpxdall CLS jall (10 3508 e gane Cilay g1 il Jid
3aad) Jranill il pumatina s Gl sl ¢ shaal) ccnilgSall delioaS e licall Jlaall i gl 5 3L e
ax (Singh et Sharma,2015) dub (al e Y Ll aadind Cua doa sl g Audalii Led a5 i) (e
dall ISl sl 8 min A Sl cllited) e A5 «isoprénoidesylcadl Cilay si il
S 34 40.000 (o ST anai s Lpegall LS yall Cile sana ST e Baa) 5 Jiai LS il dals
.(Thoppil et Bishayee, 2011)
oSl Jie s AT dn Gl Gk (e Liadd aiad i o Sl Jual @ld Slag g ) alane
O ol Gdian s e apsi il IS WS (g sl IV COELY) ddee (e o S jileall
Caad Al Glaa gl ae s «isoprénoidesy - sises Ry Claa g sl s S @3 el
«(carvone)o s JS) Jie (monoterpénes) Cyp dlal) il il Lgie i sae ) il 5o 53l
<l A 5 (alcool périllylique)elil sl JsaS ¢(d-  limonene)ob sad-3 ¢(géraniol) Jss s
«(l'acide trans-rétinoique)<ly sii ) — (il (aes 5 (retinol) J sl Jie (diterpénes) Cop 4l
o2 «(le lupéol)ds=! «(acide bétulinique) <hilin aes Jie (triterpénes) CapdaiSh calin il
Glwylls  «(lacide  ursolique)  <Wi,sl (ess  (lacide  oléanique)  <lild
la ) oeiisll ¢(B-carotene) (s )S-B ¢(a-carotene) (sisoS-o  Jie tétraterpénesCay el
sesterpenes ¢<sesquiterpénesCis <hémiterpénes Csbuayl 2a g3 LS «(lycopéne) oSl 5 ¢(lutéine
.(Rabi et Bishayee,2009 ; Singh et Sharma,2015 ) Polyterpénes> Cy¢Cos
Gl gy g (triterpénoides)diSll Glay g il Je (g 5T (triterpenes) 48N cliy yill 4
.(Sparg et al., 2004) il 8 S 3Ky i giliall 45y Hla gl Lgayioad Sy S (stéroides)
0585 Uil 5 la el (i g L Ly al 3aY) it Ve 5 A48 1) A dagn il g 53 ) i 8
Mae Al 3alias ccublislall 3alias il g yall 3alias il ylaall 3alias ccily g Saall 30lias
Shah et al.,2009 ; Rabi et ) dclia (alliad agly aall & KUl il (il dliae oI
35S Lelaminss (o Sy @iy g ) piiall 3alian (ailiad LS jall 03¢d () 55 LS ¢(Bishayee, 2009
.(Theis et Lerdau,2003)4e | 3l claiiall o )35 xie 438
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A Al g ) gaS yoiad g dpilla juall LOA) Calite oladl 4y la dpans Clay g 1l (e S 220 jeday
il Hall 5l Eua (2011) Thoppil et Bishayee (s JS 4okl s2a <l 38 g ¢ la ) (2 3
A 1) ) il (A Asd el Baaall 3l sall (e (A Slangis Al G L e b et L Lald
I Gla e (e A jlad (ALl 2Bl 5 4 Sl
les caroténoides < s 9 \I-1-7
Leish sl cam s 55 Aaada (e ol 8 A0IA a1 (e b e sama il 5 g SIS S
Leasioal oy ¢( e 535 5505 400 4 50 sk (o ()5S o guall aliaia)) U ) yaa) 5 jaa¥) G
LSl o3 (588 LS sl a5l ey o 1) Al Al S i) iyl e
o) AUl Jas g 4 gaall il g gdl) Ll LS G s s (B (oAl i) lleal dia e
o Al B el SVl cliy e s WAL flea el g8 @l e sal ) sy 5K
1 55Y) e el Gyl e 4321 835k (e Ledde Jgaanl) ay Cun JLEBY) drl 5 55 g e
.(Choubert,1986 ;Nicol et Maudet,2000) <yl 5 cllawd) ey il ccl jiallS 4l gal)
S (i ) Gl 63655 S sl LibiasS aS)gdll g puiaddl (8 HLISEY) e g Gl o33 5 IS
O s S0 e bsSalll Jie e diay Dandiall e i g S 5 suigl) il o5 g SN Y1 RS8N anas
Ol o) e 5 4SS () oS e sale 5 Cpanns) e (g siatY o5 SE e g Sy (pi s JS-3 ¢
(B- oS5t S-B3 Jis(les xanthophylles)d sl XU & 4l Ldll Clay g 1S Ll
sl Ciliiie (e 3 jle (A 5 «(zéaxanthine) ¢Sk s (lutéine)ossish <cryptoxanthine)
Sl Al e Aals a8 ge 8 AV de gaad) Jily (e ST sl 5 e (5 giat Cua
a5 (polyisoprénoide) i sis s sl 2axie Jie 4l (& Silap 53 S e i) (il & jids
.(Shi et Maguer,2000) Aluduiall g 488) yiall da 53 jall Jasl 55l (1
Poomaidll ) Jsaill AdE ellicd g M lein e uigis S 600 waad & Lila
.(cryptoxanthine) (i S sin ) X 5 oy g IS Lalall 5 Uiy i Lalis ¢(provitaminique A)
Ll (7dSE) 31aY1 5 oS V) e Lele o ausii g JSI (e JSE 34 (lud) die
& zoasall (CyoHsg) (Ala e mSooam (8 ol Al @l yg ) Clas g 8 sl (e (3L
.(Nicol et Maudet,2000) (6)JSal!
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b) Bl (33 5S <3 o 55

(isopréniques)cs) s el las 58 (1 A 58 (CyoHsp) Al e sm S5 ua 684

(Nicol et Maudet,2000)

W |3_ carotene

W F&axanthine
HO
oH
W L utd ne
HO
oH
M Wiclaxanthina
HO
CI:I:I:I'|3

Fucoxanthine

W Canthaxanthina
oH
Agtaxanthine
HO

Wmﬂ ﬁ_apo_g' _Caroténal

(Nicol et Maudet,2000) Aadall Culay 55 5 S (any (e Al 7S

050 G Ala) dua daall 3ae Gailad cllia Gl all sda of Je saae clul jo cla
Ol Al saall (m e e A8l 8500 L 8 o el LY <l jiaaS il i g IS
Gk e liug pall o (e e B S c(lutéine)cnsi s GBask o Gmd) (B paEl Aag

. (Maiani et al., 2009)(lycopéne) )k s<all
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CmsSall)-2-7

Allen et al. s allalall dals ol jaall 4S) gall (85 508 ClaSy a5 b S e 2 G sSAll
oald (S phal Al drna G Sl ey G Sl gy O (L) s b Y (2002)
9 Al e OS5 oued) daxie 2535 IS e Bl g 5 Addall dpal) sl 5 bkl Gl
(o A e A yia A 93 e Aoyl 11 e A 92 3 ddayl ) 13 o (g sty drulia e A gide ALl
daul s LSl o) Sl Glal) (a8 (8USE) CyoHsp dipasS)) dirpa dipha dluls
(G315 sV ol il jumdll Jia) Jib g 511 ¢ juadl) dapal)

Gl 935 S 5 Gl sSalll & iy Aaalill bl Jd 5 ) 5ISN (5 siae alisi) Vsl (e el
calaladall el g) ) ¢y sanlll (S ) ¢ ulY ) 4S5l alanad 2l 311 ) Y (e A gana () 5SS (5 Al
sl galall s )l S Lyl il i 5 IS aali WS Gan il Sl Sl 8305 ¢(ial)
536,85 (sl 435 (Osaladl s ad) Gl pu g pmandl)dy yaall G gaall 5 Sl sl ¢ LS
Giludally paliiuy Lils ald (oaall & csdy sl G s 0a175-172 Gl A «J se/g
b s Yy Ja i) il ecy S AU g SO e 3 e sl ¢S cay s gy SISI Jia & gumall
Shi ) sabea¥ s dallall 5 ) jall da 50 ¢cpansVlee guall dlin (55S5 LS oJ il 5 J s3EY e el
.et Maguer,2000)

B AN U s epaill Gl s can U pas Jands e 538 (Sl (1995) Levy et al. S
Wl gom hali o 58 Al WS s KB 5 o Al e ST Adalan LA ¢ ) e
.(Bohm et al., 1995) Cua s il 2 gy ¢ g )l

alalalall cilaiie @Wgin) () Ja dilaa ) s A il il jall i (2004) Matulka et al. bl LS
Al il 2 ga3 385 (U yudly Ala¥) jlad (mlids) aa o LSl e Alle 4aeS e (g 5iad A
52O saliaal) 45 508 ) 4l )

Cﬂs CH: CH: CHs
H’c/“‘\\/‘\/\\\/\ X N ™ AN N SN N N XN CH
CHs CHa CHy CHs
Lycopene

(Thoppil et Bishayee,2011) (lycopéne) b sSalll 4iLuall duil) 8 )8
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4 i) clliiial) aniiai (3 b - |1

Alaad jlue 1 AV o8 5 (5 sall aieaill & jlie S 333k (o Lo gae il 4y ) Clliiil)
P Aaa g a5 (pyruvate) Sl ym e s (mevalonate)<U slisw s ¢(voie de shikimate)
.(Verpoote et Alfermann,2000) (9)JSs

Lignin
‘\ /’

Shikimate = = = ofp Chorsmate  —=> Prephenate == b L-Phenylalaning = =p» Cin?ta?r'wte

athwa .
patnway | o [
: LTyrosine ~—4 Betalains | \
Anthranilate a \\ | Sustituted

Isochorismale * i \mm lsoquinoling | Coumaring
/ ; p- Hydroxybenzoale : \\‘ alkaloids '
! \ j o s e
v \ N
i \ CTpostan 27
; * : "\ "I Indole alkylamines
f Phylloquincnes Ubiquinones * p-Carbolines
Anthraguinones 4
\ Indole alkaloids
, Tooopherols : *
\ 4 P |
\ I quinones | |
sige chain \ : : Monoterpenes  Zeatin
R, \ %1 4 Mevalonate
Carotencids <@ = Phytene ‘::.\l \ : ’ : ' " pgthway
Dierenes «-==G0PP o \ |, | Ll
(e.g. gibberelling) ” Su W | 4

”’&Ye‘?“d W s GFP e L 7 4
e ‘\m = ‘/’ & % / W,
A}
Phytosterols +-;.Squalena ’/ \ P\w, a{d ~~~ GAPIPyr
Sesquiterpenes Dolichol  Frényia pathway
Ttopnes & (6.9 abscisi; acid phenolics

(Verpoote et Alfermann,2000) 4 sl bl aviead 3,k 9Jsd
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Ao ol gad) Alalidl) -1V

A9 Sa M Alalidl-1-1Vv

lealatind (e il ae a1 e waell b)) saall 2yl e J< lie YU 20l el
Aadall bl Gl Al o) sall 8 (i o) cdiaadl 4 oY) (8 (el ()5S cl A daially Al
g 50 0 pandl (S dadal) llall alail) Jlaxiaa) o sl yall iy 88y 2l anda Haae JSE
.(LE Grand,1989)<uilull o2a die 4a3le il je

I LS ally ie juane L ST plat A g pSaall (il jaY) 8 sl 5 S Aphall Clie V) Janiads
sl Jie ) ol dal Calite (e GadAtaY) ah A8 JBL oSy das Seall i dulabil)
(JAEY Jie ludal) caling Jlaainly alSh @il e Jag 3 sY) i)« sdalle Ll
Cilaliival oda lal wyy el Jil s Joasll eJ b Y] o simd) a5 IS o ilinall
Auall Lgiadalii apdil iy Hladll 5 ol jad Adldl 5 dos sall LsSHll aa s daug (8 LESY) 43y oy
dal (e il s Saall saliaall (ailbiadl) cild CS jall calise e il abaea s giad du s Sie
Calite il elia i ki ae ARBAN Apall CEISH Lali b paal) Jalsall (e dgleal)
Akl 8 dad 3 4 50lS can 5 Ledje a5 a8 el bl (e apaell Adadil) Al LSl
(Il A L glen daddll LSl o3 aal (Hemalatha et al.2013) dasll k)
.(Purkayastha et Dahiya,2012) 4 gidll CilS jall g Gl cchlay 43 5830l

03 dpansy A8l L (A (4 Jsidll de sane o 33 gn sall iS5 huel) aaalase 230 5 18l ga yiia
G ALYL Dand) 303 Jan 5 yael) aaalae ol 3 LS Cua didall dal) i<l e il all
b il Lgal G Ll Y gl vie JauS g ) aaalae ) 3 WS 3 | gam g cpfialall (oany o
a5y ilag Y1 Jagits & 438N dpad) LS Y i) dpans (oo A g panall AN () ey LS S|
o Bl ool A e b A S5 aed) aaelaall ae Jeliill dplSa) auS sall LSyl
Cmin 300 (5 gioas Al Al ) Gy (A lliad ) A gsl) LS jall Caiat i o jall ae e g3l
Jsia Y Jie el el o <0l salias Ll Lty 8% ¢ Al gy Ll Je cpauSis 3 ellia ¥
Gl e S by ladll g L aSll Jadie iy o3 Jaiall alud) a3l 3 sa sall (eugenol)
s O\Sliay(Estragan sl Artemisia dracunculus) 5sa k!l zudll Gy (le thym)s e 3
J 518 5l 5 (catéchol) JsdalSll GlldS 1y HiSull g <y pladl) el g pdl) aa Jlad () oS5 (53 @lydlsl)
Agdal) sl dals ¢ S5 (pyrogallol)

el gyl (8 3l paleal) ae dnSe e Cliine (685 e 5 a8 Ll il Sl (i yas
OS5 b gl G all saliaall Adalial) Candl Mgl catidpla g5 atallls olagd ) (i 950l (g0
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Aag yall ey 315 jlaadl agin Silaae (3 A5 Saall 4080 8 ddagiia) #8) sall 35S
(e 451l (les phytoalexines)cx S sis i «Candida albicans ) b (p jle oSI) Gl oLl
cabeal A s e aum el Ll G (i ity & sl e laiulS ) el 8 daiiall 5 0 jle <)
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(LSl 5 piledl) ddaidl) el pladll Al 5S35 G Aelal) o) ge o il (S LS ange ol 2
oY) bt e Lgisd ) (liash vie lehiay o8 L) dus Sie aa el an i d
Gl Sl ae dine JS85 e WS ¢ pllddaiadl WA A Jaall i g guecibe 3 e g Sadll
Al ST el gyl 5 il yhadlle LSl s 2kl il st Al 5l i Al 0 65 Lyl 3aasiall
G siaa o Gl jlanal Egan A A led 0 5S8 O (i 5 e JalS S A seia Cand il il il
JEall s e ey g ySaall JilE s by 5181 (4 a8, caall sl LS all Ao g0 o LSa1)
3bas ailad ale Lgal (88 Ranunculaceae 4adll Aliladl bl (e Al jeall Cilay gl
.(Cowan,1999)ls 5 Saall

BasSOU Saluaall ddalisl) -2-1V/

Axiadll 5 yall sdall 038 e %4 Ly bladl &y 5 puall 3auSYI Clelds (e b all ) sdall Zn
el ae i Ll Cun laall 255 i il Gl e IS G Ll Aegial) 5 pual) il g

darll (8 5y 5Bl Heaadl () lia (55Sy B all sl el ZU) Ll Y1 (S1 3 sl
ol mual gl 5SSy il 1Y) oK1 ALE Gl S 13 GlasY) el 2l
.(Genest,2013)

Lalla) Labiidd)l Cin 3 phed Al QL)) dana o gauslill dgadl 5 Ll BV ol
dal ge gl Qi e adiad (a1 8 e %80 o ) < il 35 (WHO) Al
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ol sl iaa (e 3 gpdadll (al W) ) ghat Jeui 3l ) odadl 55 o Sy 1) 30uS3U Baliall
Al Gl se Y15 e 1 (3 e cibia Y1 al el ea_udl il el ¢ 4 el Ao g¥) 5 Sl
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Wle Jia A5 3auSO saliaall daa 3V e dela¥) (e Joull Cilaae yoias Wil U )S3 LS
oo Les sl Claae e &1 (Jsa 898 el clilal) 850 g sall 3uSY) Clolias (e dages
g1 5Y) BEDY 5 lies Jalse Logae i Clpladlly juaddl Ji Ao Lulud 4S) gl 55k
(Haleng et al., osadll s aaall Jie aleal) COAALY 30 ol e Liayl 5 (ROS)adiall dyiaanSY!
.(Amiot et al.,2009) 4Ll gty Juady 138 5 2007)
ool Ge LN e 5508 s saliadl lpailad ) Jsil) clyaed 80 3l aa
s 7 i (g Al dga (e Ll el Bae ) gas A WAL T iy el (st e ansUll
po Jeliill Al g Ayla s A e bl 32 daaad o 30l Ll Jaudl) laae o)) dilal
Ay o A i) Ol g LAY (5 LEY) i s e e 33l i g )i ) Ol
ol Gl pull 3alas caall i Balias il Balian ¢l il liail 3alias (ailad i
Jae YV (al el Al hal 5 Al dalse e aall e Leadf 5508 Jsidll Glaae  cilbacd)
5 Ll (ypaall dawd 8503 el & Sl A 5ol )om) Gal el 8 Al lall
.(Amiot et al.,2009) (&&_all pall lazia
e Lhoa s 30N sl gnals o Tam A8y el Linald (8 calag o5 Dl Ay Wl
Dsally (0 7) 2eSH 48l AL clisdll (OH-)daS ouel) Jsda sl eaal) Ll
Al Aalaall s ¢(radicaux peroxylipidiques) daulans 5 5l

Flavonoide (OH) + R* — flavonoide (O’) + RH
‘e YA e aall 35 el [ gaall el
(027) Sl (538 ¢ 5V 2Ll Y 0% 3+ (anoxie) oS el
S Ailiall S sl - NADPH @ik (e (027) STl 33l ¢ sl ) (381 g3 521 2lgaly)
(OH-) delal) mad JuuS 5 juel) Hda i (dismutation) JaUadll ddas) g g cddaldil) 4y geall clizanl)
g sl Jie il Calaa¥) 5oall siall aaled anslll dgay) ol lall A ausl
e ) g5 dse il il aaniydy g gill Galea¥) g ecibay Y1 Anliall bl A% Cua
& el sl et Al A el a sedile ) diladdl | DLy ja dals Slalll g (GUa )
.(Ghedira,2005 ) ¢ y&l) aleas
Cus Jeldll Baad (C3-OH) JiS 5 nel) Ao sane Juady 3)yall 5aall i g Jafis Calay, 53 5331)
(i sl Lty Aalal) g gyl (e 5 el ) diaeal) g1 A e 5 a8 ()5S
3283 3alias 3 5aS (OH-)aokins 5 aell 5 sall 2L Ao g 5 lall HUEY) (e (5585 o) aalaiass
Lol oo a8 5 Al ) LA Limily 3 sdiall sladil) oyt e 5,08 Culay g 83l
Cllaiile (5 gl (el Cilay i @A of Aaal) il pall gy G oall ) siall ddaiile o saS
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e aadl Gk (e adiay a1 13 ¢(Le monoxyde d'azote)(NO «)Csa syl 2T J sl 53al)
NO il 4ahalis 3o sk e NO _poad Laal s cdaaalill LBIAY 5 Al LAY Aali (LBIAY &) il
.(Ghedira,2005 ) 4 sll dac 5Y) g ludl 8 oSaill 8 degw )5S synthase

Go 3 0sSEAS e gl Apalal lay i N e (g giat ) QUL aladil oo Al dga (e
Yol 5 4 gadll e Y5 B () jal e B 2 LS all 038 Apaal | e Slgtinal) 3k
.(Ghedira,2005

LI Babiaal) ddaliil)-3- 1V

Laslon Al @Al 3 oS8 O (Sa Gl Gilaagl) Calide (o aual) plas Jad o oa ledly)
sac 5 alVU sale daxi yi bateae 4401 ClgilY) ey LeS (Ndiaye et al., 2006) dxna ) (daelie dilaiul)
5 Ay seall Lo NI AN & saly 3l Andie ) (el el syl e AT Adee 8 AL 3N e )l sa
4 geall dae $¥) ey Sliialy (cytoxines) <l gins s s3bcaall alual e Sl ¢g geall (381)
(Umapathy et al., <l =Sl Jal (e 55 paiall dawst) s elianll 4 geall iy KU 3 yaa g
<2010 ; Yougbare-Ziébrou et al 2015)

0 s ptiaal) 4y ea¥) Jexiod Agda gl olasay oY) caal) (YD GloeaY) Hseb ) 55 Lae
LY #3le pakaind ol LSl alall Gl #30] Wl 40 ey i saliadll
S Jall el «(dermatite atopique)aladl leill s ¢(la polyarthrite) dhaliall gl Jie die jall
. (Ait El Cadi et al., 2012)4ulle ddalis <l dlen Jal 528 3 508 dran] Cani€) 388 dnalal)

5 (les lipoxygénases) J-iaansSi salll Lin (e ey 33l Bae 235 gl dlaciul) allas

Jie il 4ilany) Ll s auad Al (les cycloxygénases) COX 1 et COX2 HlumpnsSi slSuull
Gl gl ) (aes (e a3 (les prostaglandines) cpdistivs y «(les leucotrienes)cl_isS s
.(acide arachidonique)

(o)) i) adall i il ) La ) gy 3 8 JAE (ROS) ddadil) dyimanSY) &) 53
Gl Cus (Rl ey Jealiall el ool pal lal g Sl e
SayY) Glelly) @l il a8y (INF o, IL 1B, IL 6)  (Cytokines)<lusS siwdl y
Ol @Y sl galal ((lipoxygénase) luassSi sl ¢(cyclo-oxygénases) s slSus)
arnal iy SlaaeSiall Gl ddee & JaxB ) (monoxyde dazote synthase)
Al LY £ oY1 okl LS dualially Sy Clgily) Lilu g s ) ol 53S0
Al iad Al ol Sl 5 ) 00585 () (535 Las g la) e Lixll dandia e Cladll (ROS)

.(Yougbaré-Ziébrou et al., 2015)leil¥) e & JAxT 5 LAY
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a5 i)l Y] Cilalias aladin) ol g sl 4l 48yl A ) Sy salad) gl
A5 il e g ((glucocorticoides) 2w sSsi) oS sSilall)

aandt ¢(Bpanad) da jall) camgll Sleal) (Bl Jie daila JUT Ll Gl & 50 da Aullad a2
dphll Gl Jie z3al saaa dalse e Sl (e 23V (JSLE 038 Cany (Ala (1S Jid) 5 51
3 ge Jia Al 40l aadlas a5 Gl aliaall dprgdall il all aga aae Jia )
oo A gsme oS8 Aila i liall g o jla oS GAEDEN Gl ) (Y g priad) (il o3 a3l de bl
ol Gl all caldl LS (Yougbaré-Ziébrou et al., 2015)eilDl saliaall daadlall 4kl
Ao gl Z0e bl aga 50 aali dpaph 3auS) Claliae el N Cilay 65 a0
ol ¥ el il GQlall A dleridd) dpdall UL (Epa et al,2015)d 880 clbilal)
Al 5 4 paniae AU Baliae Jalse e Gl dhaia g (5 sanae Jpay 585 8 QLAY e A0l
.(Alhakmani et al. ,2013)

dacdi-4-1V

Adiay ()5S Aphll Qe Y aladinl G g jnall (e cdy 51 o ghai 8 1as dage Apanall Al 3 ia
33303 ) dangie il 68 O (S Gl Ailall JEY) Jlie Y cpm 38 ga s Al she
B Al e g @SS o) (Sa el L3 (Akindele et al., 2014) <sall ) (25
O ) AleaYl o) X Lgaladin die Aldiaall 3 jlaall HEY) cuiady clieY) Jlanial die yelas
23 (S Aomaall Al Caglall 3 plis Al s Aaladl  a il S al i bl ians
Aaatia LA 8 4 jae il

i) (5 sl g3 ppaa g Alud) JEY) At g adie o) 50 ol Aran anll (e ol Caagll
LoDl apgi b lie W) Cpms AAT Cangy ) Aagual) Jal ol e il UV 028 Jiia (8 a3
138 g2 A Gl (5 siue ) ABLaYL alud) V) dgaaly daph a5 e ol5)
. (Ifeoma et Oluwakanyinsola,2013) )

i LS ¢ (Hobou et al., 2011) dxdall Gliae¥) J5li 3ok s st 460 Lulal Land) dasi 53
Ouedraogo et al.caws ¢ (Nakavuma et al., 2016)45kasS]) Ll e e salall dpandl il il
st ya e B Al gha s il ddle e ya G sileally Al ULl J s e andy of (S (2001)
ol Sl mamy My g 63 gl g Lot

dalad) 31 gal) -1-4-1V

(sl 6 siaal o dalall sl (aill g 8 JIA Silas) e 508 s Ll e o sandl (o g
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(@ Goob) Alall Bupka (e (i B k)LL) o 3 sall 238 abiaiel dpu ) 3kl
S cadhall g Ll Jle panb jaae Cld Ol sl b2 S5 8 (aagll leadl) aagll
Jie A gdon sleosind) Jie AihasS daph @ S cumallapsilly Lol Jie el
S 55

ai s LS 2Dy s dun ol g ) Ll (g Al o 38 Babaa 1Y Aniligr cend) sl
L) oda sedal o DU gl g Lbal) 3255 ¢ 5 cpabiaial) A8yl de jall jlall il
.(Viau et tardif,2003 ;Gilles, 2004)

V) e el Ll peday W a8 ol el b ¢(3iB)5 yal L dyie ) Bae b alall i) ek,
Dl sy LS (Wlsia edl calal)aily IS5 055 paall (e L digh <y o
il O ceam lSe B eday aall ok e AU (a B ceadlil Al b aua gall
(Gilles, 2004) JsY)

Maa el Aul B AVanall Claiidl aiias Gish e Ll daiial) Al Laa) o) gl
J A de all a5) LD50_E callaii salal) dyansdl hie jall 5 sala 4nd csalal) Al (el
Y1 3 shall Laly Jiey adll 3y sl oo salaldl dpand) aaad (5l Ul pall de sene (e %50
dg e e ble auiilsl (Akhila et al., 2007) Syl JS0 daludl Gailiadll yaEi apl
.(Mridula et al., 2011)

Lacd) 1531 -2-4-1V

£ (2) Jsia b danm ge AL Lpandl (e g gl G el

palall dsamd) -1

Ol o)l Jie ) sall e dadl @l jial o) jals dudall cblal) diew du) 0 (S
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Ohal ()l 8 giadl (laminy) ¢ alall il Gk e BV Y s DA el
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Lulaad) LAY 48 5k Juadl ok Wl agall (e 4l 5 clgilndas Led Balall dpand) sl dlasivual)
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daiall LSl 2 Alasl LS sall (o dpaal) = lal o 1 (3 yhall S a8 Ailba)
(Ifeoma et Oluwakanyinsola, 2013)ikadsll e i/

4 3al) drandl-3

Gl gaall e ST dae Jeaind Ll oLl i e 4nd dnend) A0 50 andy A edd) s
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e gana adl o il Cise (1977) Bossard et cuisance < ¢(Laberche,2010) LAY o
A gl (i g S il (IS Qi L A L)
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oS ezl slall ddasd 5 ) 52l w8 LaS) ) sl (ALY s dlans ()5S0 danalil) Ll i 5 ¢ (32410
. (Nabors,2009) (1 s iy ey (5 Lol i3 alkai jLail) ellas

P (e ()5S 5 Péricarpecs el ikl Ca e Lo ol lan e el (5 gia

0S5 28 Endocarpe 4slalall dadall s Mésocarpe (o sl A8l Exocarpe (send s Aaa Jil) ddual)
A 50 S e e e sl A AL S (g ) ()5S Ay (05S5 38 LS il 5l dpead L
oSy Adapead) L) (e i Bae (ya D) JST) Baxeie sl (50 ) US (3 AL S (e ST (e BDUA))
Dl Jie (il die (588 daud g peidil) (385 O aolaind dilall Ll dgaad ol dila (S5
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O S BN 02 5 (Capsule) &xle 5 (Siliquesya s «(Follicules) & sl ¢ (Legume) & al
i Ailrie Ao)datdie el @llia g (panal a8 8 e Gk o sl ol S alal) Laa
Aasal) Adlall L ¢ (Akene) (3 8FSY) «(nucule) Bl ¢ Caryopses(Raall)s il Jie (il
Alaall Jia S0 dpealll dapdi il Wi (samares)  daiaalle(Schizocarpe)

.(Nabors,2009)4xLéil) (dnlll)asial)

Aristolochiaceae 4zl )3 dlila) -V

dnde Gl et Aristolochiaceae dlile Was g ¢y sall sUaral 4yl 4500 S (g (e
sl Blaka ale JS0 Jiad a5 &) jaas g de ) 1 Alg

s Saururaceae<Piperaceae <Hydnoraceae <Aristolochiaceag) <>le 5 Piperales 4 ) Jodi
S a5l Lee giiy A8y ymall A o3a yriad (Lo ) Calical (e maall sl ) (Lactoridaceae
Piperales Caaud 38 4 jall 5 dpialdl lal Jall alies | 52l Blaze ¥ (Aol (g (00 sl JIK
@A) DUl Jaad de sena (Saururaceaes Piperaceae)s oty <Oe (b Ae gena )
A ulia¥) a5 A de senall s38 & ¢(Hydnoraceae s Lactoridaceae ¢Aristolochiaceae)
. Aristolochia s Thottea« Prosopanche¢« Hydnorac<Lactoris ¢« Saruma<Asarum

alia s (CLieh) saruma YIS & olia¥) g 55 5505 slial 4 Avristolochiaceae 4lile (aaii
oxins £ 5529 A avar (_pad)Thottea ¢ 5 86 () s> (el (liel) Asarum caals g s
(de K& o o< g g 450 Ja alia Al gl gL S osS gA Aristolochia
At JKEY)Thottea owin sliiuly b jlad Jaied (ulia¥l 228 JS5 ¢(liane)Bluie sles s
(Bliss et al.,2013 ; Wagner s ) <& 40l 3 Piperales 4 f il (puialls jaa o8 &y juadll
.etal.,2014)

Ay glite 3) )5l ld ) 5S3 Aristolochiaceae 4l daslill lilill (1962) Quezel et Santa G
o A slato Ay il calitin e () sba gy 5 D) ()5S ¢ La a1 Bac ) g (e JSAN A8
S G Ao §5a anlia Casy jpuad olal) ¢ o (anaal) S ae dasile Ll 6 Ll Akl
(20 JS5) ISl Ailie sl () 585 5 Cilalana Gy ids
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(Quezel et Santa,1962)Aristolochia (i <l 20 JS&

Aristolochia o« -1-VII

Lal e ) U ja 8 andbyalllgahass ylie 6 252 50 Lehasa 8 Aristolochia osis <l a3
b s g e 808 ) s anbaall Ji35 SR Al all

Ghlie GO st 5,39 agiall 8 el Aristolochia oeis G pd Jaih aal je aa )l @llia
=) corally el Jie Jangid)l gan¥ sl e Al Ui 8 (3hlie; 308 4 s
(Hutchinson et Dalziel, 1927)4) siwy) Lay 8 e ¢(Maire, 1961; Quézel et Santa, 1962)
Glall e uind) 138 & 568 J s A8SD e Sl leall (Verdeourt, 1986) 4 gin) Ly ) (3
g1l O daal ) oda il My cpiall 13 dxal e B cue QS Rde ey LG B Cigia
L Ly Ly 8) i / danns / (3 ) Jial (5 e sana ) aniii Wy ) A Avristolochia
Jlad ¢ Jadii 430 4o ganall s A hockii s A. heppii<A. bracteolata «A. albida 2 5 Jiié
A. <A pistolochia «A. sempervirens &5 (LR 8 e (& a8l ol Gy 8 L) Ly j3)
el Adaiie 8 de )l o)) de sema I i S AL Baeticas A. fontanesii qpaucinervis
. (DE Groot et al., 2006) LS55 Jows siall (any!

SIS el 3085 Ll 5,8 3 dala Ylaatind JSYI Aristolochia ¢ & 55 25 23 59 <l all o
e Caaill (5K bl e Guiad) 138 Jlained 2l jaal) bl jall il Cus callall 3hlie iU o
(%6.6) Liss) «(%9) = 8 Lty 3 (& JlexiaV) Wl 1S yal 3518 (ol (ge Clil g Ll 358 (o
dsagaie el s eda aal 55 8 CaDAY et dal s 2o ) Jlerinall) 8 i) 138 a5
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g5l mis mman (21) JS& (Heinrich et al., 2009) Wil & 488 Ak dulue Sl o
L3 slaall ) oadl 5 et aa Lead Lay <Ly 8) & Aristolochia

. paucinervis
- A. longa

&« A, hockii

e A, albida

4 A. embergeri

W gmmet

(A. fontanesii ) = A.longa <A .hockii<A.embergeric A.albida (» JS @55 . 21J84
(DE Groot et al., 2006) L 8| -4 A paucinervis s

* (Aristolochiaceae) Aristolochia (xis Jarivs 2007 4w (WHO) dauall dallall dadaiall cova
sanndl) il

128 &1l lagae  Agda Y Cluljall A dege Al i€ @ S5 Le | IS Aristolochia ¢! s
1S el s L) o(Cpeall Led Lahlnd clig sl (2 (odal) Jlaaial) (3 dash gl Lal puial)
.(Heinrich et al.,2009) (so3) SonSall lall 3 S5 o sl

Ghlidl e 5 e el gl Gacaly cAristolochiaceae 4lile i e 53 JiSYI (uiall Aristolochia
Giob oo Ll 2 (V) s Ll o ) Aristolochia g 13 IS 400 siu) 4ud g 440 siuY!
el a1 sl Gl oo Sl ) s ) ddide cdlile e Aiilate il pda
Onps Jsl (2 A Al je IS Clailall oy adad Jla Yz )l ali) 4l Leal ¢ 55Y)
el ) e L) s e Y

G 0 Jadd 4l g 3l Gl ool JSEN caaall Aals e dilida dabiiie e W
Friedel L 43 ela Lalda g ¢3halia & jaah o) gadaind Cua ¢ sl (ulS U3 e sastia )5S

Aristolochia 38 ¥ 44ay 4 (1921)
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ool 23EYL s (utricule) Aadie A2 (e 5 obe 050 oAl A (e (sl 6 3al)
A (L e Gk iy sl Jualy (utricule) e @) ¢ 3l (Gynostéme)sasiall il
ki e sl (e da ) Aristolochiasb Jl 25 | ((a) 22dS8)cailal aial g le Wile (S
A S el AN o) 3al s i) las (pn Adlall 8 L 5 jpiall Lgy gl
delilll b daadiall g 5y shiall LIV ST (e 32l 5 (A i) (leal @il jdall (alisl dilee
W2l slaze <Y J5l Avistolochiaceae Jiad ¢Al )l dalill (pe ilaill 5 i pdal)
. trichomesou) poils périanthaireteasaiie Cl yed V) o2 8 aalui Banas jla i gl
b A sane Jsl (A 550 lhza (3 38 (Avristolochiaceae) Aristolochia (sis ¢liale aa 8
e il Calagind 4plSa) 5 5l V) (5 e o GaliBY) A a5 IS Jasiad Al il
Cun dlgindl ) danl g ciladld)l Qdas ) daalald) bl 5 cass las 48y Aristolochia i
aliall & LAl syl V) Ul 4 b 3 A sl 5 protogynes 4 s 3 Sue la jla i () sSS
GO il e ddad 5 (utricule)sa 3l Jaly s jaa s dualill Qi dadlll 8ok e JsY)
DA Ge ledeny OIS G allall i gy ol auslaall e Jlal) 8 LA (S5 el g (g m )
ce A1 sy (anthéres) piall s (U sl 3 (ARLs 5a22 JSE)sLAT Sy 4l
Cun o(BAla e 220S5) e 38 3l le (e el of 4l (S A Al s A gas e LA
&) it Aladldl of L (D Aa 02 JS8) Jui duiadas e i (50 S GO &y
,tqt;j\_; Jaa c_\su\ pUai yiiay csaprophages ddalatiall <l il
e desila a5 «Diptera 4, I o1 Y ) Qi Al Asdld) @l ylal) dlile
Syrphidae_s Sarcophagida¢ Phoridae< Milichiidae< Chloropidae<Anthomyiidae

.( Gorenflot,1997 ;Sakai,2002 ; Oelschla“gellet al.,2009)
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{a)

BRI e gl

FI d-! '-PI: -

utricule s<=1E1 & 32l
)
A8 gual!

D
._'r_-.
.I ,._r"l y
Sl i J
B : LR
A ;_‘m;er\

(ol 15 ¢ saiall 1@ cpanall 10 ) Avistolochia 2} S Y (o sl sd ) sall JSEI1, 22 J8&
.(Gorenflot,1997 ; Oelschla“gellet al.,2009)

W LasY) dua camaa 2 Avristoloches ) il xie bl mall o (1964) Theron Wil 8
™l Sl 138 5 das 3 el SOEY) e jedal) Aali (e Al () 5S5 Ws yiley Lalh Alian ) 583
bl Lals Halia) ye plill Juads uiad) 4005 )l Y s s ¢ 1A lil) wiay o o) g il
) el Gy sk e

Avristolochia o il -1 -1-VII

:(sous-genre) (mbial Cnd O 8 Caial ¢ 65450 Gl ss Aristolochia (s (sl
.Pararistolochia s (Isotrema (ial) st W s Wlu CilSHSiphisia <Aristolochia

Leie dadall (S cdilisia 400 gin) 40084 Lgalana & 53 350 Lu & (enals Aristolochia (i) Caas
osin i Sl B g yee L & hugidl Gl el dihie gl e
g1l 08 o (s an sl S el 5 Jlad & QIS Ll 38 b a9 (553 70 LJ)Siphisia

W yiud 8 de §se (55535 L) Pararistolochiase osis Cosd jral Adluia g 4y pad dpudie
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OS5 Aristolochia= dalall s ja 3l CMal) 3 ga 5 dba Adluiall £ 61 G jas Gauali s L )
85 Asarum) 5 yers liel sl (aa) 5 Jaai Lactorises 53 44 Ly Thottea) <l _saad W 5l ie Ly
.(Wagpner et al.,2014) Hydnora_s Prosopanche Sl (=5 Jaai Saruma &8s

e S 2 Ll o8 Wl Gaggeal) agiall aaa jral Ll Aristolochia osis )l
A g il g ) sa g S dac (b uilie A83e Jas3U Al Aristolochiaceae dlile i 5 oy ) sa 5 S
o sl

554) aaall ysa o gt Leaaly aaa32 =2 o Loges i [sotrema (eind) caail Al ¢ 53
4484 de ganall Jid3 o8 5 ¢ (MPD4321-1793)Pararistolochia usisdl <3 Gaa «(MPh 774 —
8 3L anall e a g Ll Ll ) 9 Gada JAXT g8 13¢d 5 Aristolochia osiad) caal
Bliss )ieana ddadi yo (K15 sl o cila g ) sas SIaxe 830l L ddadi o ol o giall ans
.etal.,2013)

(ke el Theophrastus Leée Cus (Juanin)) 8 Jish fo )l loal punl) 138 ¢ 5l e gae
Foh Bua (A5 OYLextind Bae Ll ¢ e L sd il Ll Lebas Cum el J8 das 300 J8
(BoY)asil) e dand ¢ V) cileal i Jasind Gazall da 8 i s AT 25 (el Nl 7 50a
3 3 0 e de L (LY s lgilY) dlla b Loagl 5 cllaay) dlla b Janiosi LS pa 1) el
ezt (Al O¥lexinal 85 eSS Janinng g elall 3 adly OV laxinl] (axd 3 51l JuadY)
8 e s WY 2e ) Jal e el (C1alSS Qa5 3 g 5 Jundl pe Jaliy 5 (3 ganneS
gl aadiud LS (Scarborough,2011)Jalll (3 (3 saaseS 32l agill e Gl dal e (Jall
Lellaminn) bl Hall it LaS il 3alizae Akl Lgpal s & 5 yall Gliill & Ll Aristolochia
Ja35 Vi) e S el sl conctl) gl s nsil lead) el Cilisa s (Jlandl 2
.(Heinrich et al.,2009)ta_pall z3le & (uuiall 138 aladin) Chiaal Al 5 4c gite 238 Caal
Cadadl] (el de giie dan gl sl Leiilday | cisal) el Qlall a5 et e Loal padiins
S gl #3le a3l 5 ) e gl celiand) 4 gaall iy SN (psa caall Jaia g S ) b
e ) o 3ted dagaill ) guandl die dpudiall 4501 8 axiiied S g ) Y1 Calise Joall a5 2V
Lndiall AoVl 8 dals Jleadin¥) ad O3 Y Lals Al Y dag@iadl mogsall (e laY)
.(Latha et al.2015 )Azivall

Aristolochia longa L. & $4-2-VII

s 80 — 60 (o S Aa po el s 53 a4l (1962) 4w Quesel et Santa 4da s

Alle sAristolochia (ind alish s afiae snl a5 e aaly dul i &0 (e 4l
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L (peg a3 Jl Aristolochia longa L. &l <siays  cAristolochiaceae
ST (5S35 AN 028 s .ssp.Fontanesii(Boiss et Reut)Batt. s ssp.Paucinervis(pomel)Batt.
BV aaa 5 s Sl Gl J sk Aali e 5V (e Qi

oAl sl e dihaie Jsas) gid) Gl (e aadl O (2006) De Groot et al. )S3 LS
=3 X 5 (A longa = A. fontanesii) A. fontanesii ala 5 A longa (sens Lo | 1S Jas giall
raall 23l (55K oY) g sl G Cua il all Gd dihigie gl a5 (21 JSE)A. paucinervis
20 = 36 (uall 2all (558 A paucinervis Wle Cis yra e

Aglaal) dyandll 1-2-VI1

uhall g Jyghall W33 ac) ol 2igh )30 sa 5 eludill 3] yall Jualal) olina 450 5l LA 5l glass ,V)
B Al pg o Jsall Gusd cdaghall gy cdandl Bie ot cada) 1 Udie e zoysddllg
oY) ol sie Jlaana) 515 stanal) 5o 25300 2 janll ol S5 (A el A YL Al
Aristolochia  z_oaall sa Akl 4 Jexiwdl s gl il o aigh )30 400l sy 8
Avristolochia <adall 235,30 5 ,SAl 4 5 Aristochia longad:shll xi sl 3l ¢ Y1 s 5 rotunda
O ek Lae cat ye 5 sl anldll gle S bl g JS il 50 S5 S8 sclematitis
. (1997¢ (sals) asaal) dia Alaniiie dpdal)
g3 Aristochia longa L.sde 4l B8 an) llay 43 (1962)Quesel et Santa s
Aristochia baetica L. 4 4wl (Beli litha) Wd- b 5 Aristochia altissima Desf. Al

3 ga SN Alladll Lg3lS ja (o (AU (A5 dalis (55S5) Cadadll dey LA 8 Jealiosal) ¢ 3l
(aristolochine) cuish )y ) 5 il olall 53 yall 3l sall ¢(résines)<laiil I ¢(tanins)de Ll
(=1, 1997 ;Baba aissa, 2011)

(EURO — MED,2016) <isiaill-2-2-V|

Plantae :4Slaall
Tracheophyta : 4 sl aud
Spermaphytina : duad Caad

Magnoliopsida : izl
Magnolionae: 4 (35

Piperales: Al

Avristolochiaceae : dluadll 5l Alilall

Aristolochia : sl

Aristolochia longa L. : & sl
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2l Jlaaia¥)-3-2-VI 1

LSy saal) g Janivsall ¢ jall araie (il 2Y  Aristolochia longal.<obill (e & sill 138 Jastios
(oY) cleal s Aristolochia longal. sss Jesied Cus ol 530l aul Lle (3l
LN 5 ALl [ e dal (o JEBDT aad LS can )l ppgdail oluiil) 3 jall iyl (e Janisi
g Sl Ua e z3le A Aristolochia longa Jexind LS (Heinrich et al.,2009 )Jaliall il (e
Bsaane JS5 e g 500 s Jexdsall ¢ 3all

L) e Jasion ) sdall re ol ¢ 388 (2009) Lahsissene et al. Wl «(Ghourri et al.,2013)
5 Eaadall Hae s Ll 138 Caa g LS 3 jall die (malea¥) cund alall claasddll ¢y saal)
o Al Jusall aesdall Llas LS Gle clall b ey ddledl cile ) die oS0 culall jae
.(2012) Kabbaj et al. s JUa_jull (a je el adl) (3 5k

a5 Bl e AAL s gl giu Y1 (aes Ja OF Al 3 (A (2009) Cherif et al, g Usinl 38
Benarba _SY 285 HPLC s (spectrométrie IR) —tlaall Slea Jleaiuls Aristolochia longa <l
Gl 53 5l 8 e udl el 2 BaS sl 5 IS5 JeriiwA longa <) 138 (51(2014) et al.
aaad) (e s LA (5 1A ¢ gall aad AL Jongad Al cilialiial of las cudil sy adY)
IC50 L8y Ac all Ao aaiad 48 yhay ( Burkitt’s lymphoma cell line) BL41 4 siiaddl)
vie (S) g2 S ginall jlsa o ilill MR e 15,63 pg/mL= A. longa 4 dflall Claliiull
Db sS AL Longasia 331 () lias 5aill (s e el 5 Gual) s iy 00 oLl
Umen i IS il g aliad) 1) 138 s 3 colaal) RSL38 g1 ) (oo SISH il )
Aristolochia longa  Of (2012) benzakour et al il 38 US| 5 3all 6 5 g sall lad ol g ;)
Al e %16 s gl Gla ) #3e IS ST (gla yuall Z30al Cjrall (A al g JS5 Jeatid
Gy oo b Lavie welld e 3 50e @nall o)) V) (e o silag Gl (oaa jall ie g KU Jadl)
Lgah A ) Y A 8 ] e B dpans T Can Aristolochia longa - (ilall Galiiuall ¢adl
DA gl ) (e A 43l (1997) el T e a1 2l g KN g () 8 Aala
Ol (2009) Lahsissene et al. 26l LS «Ji8 aw o 38 5 cadls sia a8 ¢xish ;3 ey Jlad  Mas
Adlal) e el sie Al il 13

Acide aristolochique &gl giv ¥ gaea -V |

Al LS e sl A al 5 (S i s 3V de seaad Jalall (AA) aristolochique waes
dlee (o 3 aeall 138 (4l (1983) DE Pascual et al. JS3 W« Aristolochiaceae 4l
Y gl JS cgll @y sty oo ) o yel ddagie dlalin 4galy bl iy SU denldl
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oo liall a e Ll Alled iyl e Jpuaal] JalL oy 8 abaa) ol gioad]
o=l ¥ Gans sl pas Jall gl 8 81 A il e LS all sded da gl jaad) o
b a3 Aristolochia )53 O (2014) Nacsa-Farkas et al. < bal 2 dgdal) cililall J 5l vie
Gy O 0S5 WA e ale 30 4 aristolochique wiaes O (e a8 )l e sl ()
o i a8y iy 5 Saall ol ailiad (meall 136) (S OF (i il e s ccpa ) (g SIS Qi
e o) gl o ) LS AN e ) (2 yey5eds 08 U gse cilS AA pabaal (b 1992 ale
ol S 13) Le Al 3 pgall (e granal S5 ¢ 55 V) Jsall g Gall (8 Ll 4080 JUiely <l
Sig 5 o gl 1S5 el 3 clal) 138 Jlerial andy ol bl alladl (e (5 Al ¢l 3al 8 Chasy 240<0)
oaleaY) G KN Diell (2009) Debelle et al. sl 285 (Latha et al.,2015)bal
Aae s S ) san s A Calill sl (5 gl e Changy Db ol g )Y)

hll 8 dexsiwdlAristolochia ¢ s (8 AA = ddaii jal) daawdl Jsa 33 Y) Co gl (e a2
.(Heinrich et al.,2009)daual 5 s 53 Y Lol Wiy 8 o S yal o sim g dans g 6 (gl

¢ aporphines¢ aristolactams¢ sin¥le ¢l giu ¥ aes e Aristolochia &b—"i Ssiad
Ll Al GUS jall (e a8 & 5 steroids¢ benzylisoquinolines isoquinolines¢protoberberines
Al 5 Aristolochia ¢! s G SN st Jsa a8 Gladll Ws Jal 5 dam oy 5 ddalis
Glai e Laladial JSY) g1 5V 8 aristolochique (abea¥) (5 sisa (3o (oagie anii ) dala
[(Latha et al.,2015) dxall e Slaiaa | jlad <0 Ledlaninl S 1Y L anil aul

(o) e ga ¢(3) sele3a) Ll 6 a5 (AA) Slidslsiu Y1 Gaea (s sine iy
Ll 8 aleal] «*  (Ci7HuNOy) LigdginYl palall uasdll Ag g
O Ssoned)l de saae I 38 «(acides carboxyliques nitrophe’- nanthrenes)c) i s 5 yis
iyl ae LYl e sl Ll @il de sena | (23JSE)clilall Badeia dy ylaall
Uaes (alaall o2 el (activite” alkylanteyilSll hlin el dua Sl sl
s (AA A) 5| (AA 1] hifl i )

8-me’thoxy- 6-nitrophenanthro-(3,4-d)-1,3-dioxolo-5-carboxylique

A5 (AA BSH(AA-N 11 i ol i Y1 mes

Jadll ca AA-I¢ AA-I¢p sa2ll e 6-nitrophenanthro-(3,4-d)1,3-dioxolo-5- carboxy- lique
.(Nortier et al., 2015)dzdall Aplaliall & g duall (8 Lagin Sl 4l s Lagin
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R

(Debelle et al.,2009) (R = H) 1<(R = OCH3) I «(Alls Al) & sl si ) (aleal1 23084

e Jaam WS JalS IS8 Gagma e o oY) asly loa diaa Al gl gl V) Galeal)
4N 8 (anions organiques)is seasd) daludl o ) eill J8) g3 330 3 a5 S 5 210 Al Sl il
Gy i AA D dendl il Al Glladly S 8 Juadall pagill gl o oSy
ddasnall 4 el sl (T) A el Ao W) (e Lealill) o AA Gbea) G Ay il sl
A 50 g gl A gazmall AdLll o ) gl ) 53 Adansd 5 LAD JAly g (CanliV

Dokt g AA 3T A8l aSW 5 cAnd ol i Y1 (eabead cu 201N JDUe ) il G jlas @llia LS
Clise (8 Clas ADN 252 5 22 Al sl elllisal) Gla s () ) shaly (53 ¢ Jall 5 Sadl SI) aas
. (Nortier et al., 2015)4badl alasl dawl

TLC: (s A g Al bialiinal) el ol i )¥) (mes (o a3SU oy

HPLC 48 X 5 Ayilias o 9o ddaul 53 (fanall e 3Kl 25 5 (Thin-Layer Chromatographic)
[(loset et al.,2003) (HPLC/UV) ALSH Cilhae Slea 5 dandill (3 58 228N aa
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Jad) 5ok 5 3 3a
A gall - |
Al ) gall-1-]

o cadas &Y 5 Jlad a8 cund) (e (102011 sle 8 Aristolochia longa L. <bill g a3
O Saiall il 3ally (el al) bl QS laiaW Leisand (e SUN &5 Cadan 43 5 e oS 80 22
.(1962) Quezel et Santa <s sk
B3¢y dudparsll ) gal) -2-

Sigma-Aldrich 48 b gia (3e 5Ll A gall
il ), -3

Aasalall i el ) siul dgxe Col e Lol o

A adll @kl
Avristolochia longa L. bl A o38Y) Al jal) —1-11

Lean) m g Cindans dihiia (5 giaa o s juand 46 Al oda Jlaxtind (530 o ol ol (16
ped (100) padd Ae pe (Slae Gaad lad) ale(dd gae 5 Aol sacbin ) gle L muaclall ()
T Gale G il 3l 73 sad a gae(Cbdiall 5 uall JLS) Hliie Y (g shailly A83e
Avristolochia longa L. bl daag y&il) g das o g ) gall Al all-2-1 ]

a0 Al o & el ¢ el JSI s jlaldl JSa ddaa M (o A o) 58 5 50 Al Ha Lidd
sl e oyl G gt Lad 25 jlall 83 ga gall Aaadl) caling e (o jpmill Leia Cangl)
B9 cliandl ¢ s3al Jadi A8 &l o al U1 5 (mal 1l tinn s of Ay AY) sl
Gsiue o dumje s Ulsh ahlie dae o5 LS Auall dal (e adalie Slady 4l el
Boa 3l
dny Hail) Al pall A5lll) adalBal) jpdani 1-2-11

43 ks abalie dee Jal e e S LS GlsY1 5 i) 5 sda (e 48 Al o) jal LAl
G 51 cn Cieliaall (ylill 455k gLl s (microtome) esisoSeall Sleas daul s 5l s
s Sl & phadldl (385 (2000)

Ay ol Gl Oda OIS G el Al 85 G Sl 6 Jall gy -1
sola A8 5,08 Jlewtinly aa 42 5 adalie jumai 2
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Cilia goldi) elall 8 La ) 9205 A1 038 auagig duald Bliias ol Jul 2 8 pdaliall pa s -3
Lellaminal cpad dlall adaliall
Al ¢ hadll 8 Abiaiall CaeLiaall oy gl 38yl Jlanials adaliall o ol Sl -4

A0 20 5aal Jla sle 8 plalidl) i -

htall clall Jaa Jurs -

ORI B8 (%10) Gaidal) Jal) ana 8 pblidl pa s -

B8y (3-2) 30 gl juadl b adalidl aasi -

Dbl clally aadl Jusd) -

488320 A 15 e il Qe8I jeal b plaliall i -

Dbl eladl dall el -

X 400 &3 100 Sy (A geall jeaall iat alaliall asd -

Slaldiuall juaal 3-1]

Al aldioal) jpaat]-3-||

5 BVl eal) ¢ Goanally Ciiaall aadaiu) A al Gl e3a (e £20 e
(sl Jal (e 210 3aal & i s (AL250 )sliall eladl 3 Slaill 5 (liall) (ol i) 6 5adl o(lasdl
(oA Jlen B el S V) el il G5 e il O U8 215 sad 2 ,n
.(Belhattab et al.2004) (Rotavapor BUCHI)

(S paliiuall judasd 2-3-]1
el (il 5 @31V A sed) o sadl anadlaiul o yall il ¢ 3 e £20 (el dlee
6 s2aJ(Soxhlet) (LuS sl Slea Jlaninls (sl e JLe300 Aasd o il 5 (il all) )
(RotavaporBUCHI) (S)sall adall Slea daul 0 S ddle Jraaiall paliiuall ccilela
.(Belhattab et al.2004)

o sitiaall (aldial) juaat3-3 -]

Al el ((Clamd) 5 @1 Y) sl o adl aadaiul oyl Gl ¢ a (e §20 Al
ol a0 (A (VIV) %80 Jslisall (e (JaS 50 Jslaa (00 JLe100 (8 < olaill 5 (liall)
o L4 53 Y1 Jslaall (e JLes0 (o A5 5 e iy (Afall ol I 5 5 Ludg aay Ad 2l
usrd Sl Jaadl 5 240 A )2 (H )l paill Slea (8 Lele Juandiall daldl) S jic =y
255V Als ) V) el Jic(éther de pétrole) Jssill Sl il e 3 e Jaanal) (aliiud)
astisal) i, (e %20 dsas o (Acétate déthyle) Jiuy) il Jlaaivly 4aull Ala 5

Gy Jlexiuly =4 5 o5 «(acide phosphorique)<l) st s aes %2 5 (sulfate d’ammonium)
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Slea (8 Aalijl ) e paY) s cadaill ol (e Galall o gs geall iy 3 dga s b e )
Hsidll palliudl e Jiast Gl ghall w3035 .° 2 40 (RotavaporBUCHI) ! sall  jadal)
.(Djeridane et al .2006) (&3
Al 48 Hlally el JS 250 je s Ay
Glall il (alitoal) 3
100 x = 353 yall
Glall caladl ¢ 50

Jlesial e 1% 4 50 a G o olsell oo a8 pmaall cilalitonall Jaias @ll3 say

Analyse phytochimique <bill (Alsassl) Julasl) -4

Analyse qualitative (& $d) Jaladll 1- 4-11

il 138 o yla ye daviiall 4 3N 5 405V cildiiead) e CadSI Jad e 4 o1 (3 pall Coaic|
(Sl s el o 3all il yall

ALKl ey gLl e cadsl) -
Aol g3 i 3 & ¢ yhatall elall 0 Jle 20 (8 Aristolochia longa L. <l (3 snue (e £0,5 i
O3 seby QLS pall 028 352y (o oy Aall il ) FeCly e (Wiv) %5 sl mad il (35 5
[(Rai et al., 2013)2 s (3l sl pada i

il o g8 e Sl -

oaldindl (e ¢ 0,5 aai ¢Aristolochia longa L. <l (3 saase (8 il 3 M) 3 ga g (e 2SUL
el paliiuadl dals ) ) dassall L saY) e L5 Capai o3 ¢ jhaiall elall (1 Jla]0 8 alall
3sny o diy Laal) Ol el ((HpS04) JSoal) iyl mes e Jle] Adla) aa
.(Wadood et al.,2013) <l 53 53lal)
el 3 ga o ALY -

O Dl plad (any (ol & s 3 bl B e 0,5 (Al bial) el e Jles Ciuas
3gas o dala (el ¥ gl uma¥) gl 3,501 0l seda, %10 (FeCly)uasll 35518
.(Sahu et al.,2012) 4 Lall 3 50
Sy gi g Al (e adsl) -

lua Jstaall 5 Jiliaad) (e Jla10 4sle Sy Jlia) sl (& lall §sasn (0 0,8 goad
Canai aY) 8 &8 a2l ae e sis ) o (e Jle 2 Aali N e dle 5 () i g ol i o
@ wsin il s o diy el ) ol seda, (el siludl)eld K Sl aea (e JL3

.(Wadood et al.,2013) 3_idall dalall cilaliiiul)
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Gl pldl) e adsl) -
lua 7 5 alas (hexane)obeSel) (re Jle3 Cancai g HLia) oo sl 8 Al 3ald) (4e ja 200 o -
G o5 0942 HCI slall 2y oIS (imea (30 Jla 5 Aals 3l o8 ) caniat Gl day, s il o 83 o
eSSl I (acide picric) <hoSall aes Gl plad any Cipial e fll ey casd yi g Jaylall

.(Wadood et al.,2013) <l slall 352 5 Ao Jay ¢y 5l yieal ol
Ldall a2y oJgiliall e Jle 20 Led) ciaais Slidl gl (8 Al il e £5 aai -
Ll e de 5 ) o &5l i il a5 sy Bael Gllal) s Sl ales Aol 5
e Ju ol Aaadle (2sY) asnlie Josay (paa¥) Jslae) wagner S (o &l i
.(Chinedu et al.,2013) <l slall 3 g
O giball e adsl)
0,5 33U aall 2 1y e il 2 o3 ¢ latal) elall (e JLa10 (8 Al salall (e g 200 s
sy e dla 3 N el z i sl sl eldl (e JleS L) Chnaiy sl e Jle
.(Parekh et al.,2006) (s siball
Ol e adsl)
1380 il 5y Adand 0 i o8 < el slall (e Jle 20 (B il § s (10 §0,5 i
Sy e sl Alaadle ¢ 38 all(H,S0,) it Sl (aaes (e dle 1 Leall Cipai g Aali ) (50 Je
.(Vijayalakshmi et Ravindhran,2012)<b sl 2 g 5 e
OshS) AN oo dasgy -
ol kel ians Lal) ot s (05380 e CaISIL Aalall) Wil 3 jasall dabi )l (e Jlap 2k
(Vijayalakshmi et ¢suS) 5V dsa s (o Qs jeal cauly ) seds <942(H,S0,) clits pSll (es
.Ravindhran,2012)
daa jal) il Sl oo adsl)
et ey any J Y e e | il & ¢ laiall elall (e Jles & d8lall ol (e & 0,5 paad
e 4 & Ll s B oclilgd Jolase e Jlal s A @lilgd Jolan e dlep e Iald iy
Wadood et Yulaa) dagii iiey Sl Jeld Gigan daadl aie | JoEY Sl (aliiull
al.,2013)
Gl g pall e adsl)
e e e deaniall 4l ) (e Jles :(réaction xanthoprotéique)<ly sis s sii 3SY1 Jeld
«(acide nitrique) b3l (aes (e Gl Hhad (am ae Lebaiad Gy cdlall salall (e Glal jall
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Clig gl agag Ao Jaly ((NaOH Jie) sacld Qi) aie &y A sy @) el (4l
.(Chinedu et al.,2013)
Analyse quantitative (Sl Jalaill - 2-4-] |
Asl) Y gldl) i85 -1- 2-4-]

Li et al., 48k s Folin- ciocalteu 4 ks cilaliivall Caliaal 4ISN oY sidll a8 Ji
A€ 5 Huel) amlaall ddasd 0 Folin- Ciocalteu <23l <l Ko gla ) e i Sua (2007)
el dan s 8 ) 5 Ll A1Sa dyl gadl)
O HIS00 i & ¢ i) sl 8 Aristolochia longa L. <l (we palidius JS (e pl 100 gacal
Jé @il 4 Jelal) @ i s & jad (&l je 10 Lhadall el casddl Folin- ciocalteu —ails)
b Y st 8 75 2 b sl (Na2C03) st sall Clis S Jslaa (00 pl400 4l
Jlaxiny ia5ili 765 da sa (o 4 guial) BN T )85 o3 ¢(yfiebus s2al oDl g i) 5] pa A 0
_»ang (le blanc) gy »Lall (spectrophotométre PRIM SECOMAM) (s sall Cilihaall jlea
S (s A8l ¢ 52 Adud) 43y Hhall Gl
Clal pralall aany il e jary Ay bl dade 2aadl (g/ml 200-20) bl Gaes Jesdioy
. (Mg GAE/g extrait)<lall paliiudl ¢ 5 (e ol s JS hllall e 464 4l
il 9 gAML a5 -2 - 2-4-11

g )t (s e il Ayl gLl cllalitodl Calidad cly g Sl s Ky
e Jlel aazai (Djeridane et al.,2006) s ¢ sia 53 430 4 g0 ie Galiaial bl 4020 (a sriall
slise Jslae e Jlajciaai « LAY sl 3 Aristolochia longa L . <l (e (aliive JS
& eonaall 31 a A a3 4880 30 Baal i) aas o 942 Ay (AICHS) el IS
le (spectrophotométre PRIM SECOMAM) s ssall ilhaall Slea Jlaxinly 43 guzall 280G § 5
058 ) paliindl e Lage JlY) Alal sy papy) wlill e sl 430 dase dob
oy
) gall Slal jralall 2xey Ul e um A ladl Faie paadl (ug/ml 100-5) G JSI Jasisy
(QE/g extrait)Sall (aliiual ¢ 55 (e al e IS i SI
JSigiDal g o8l el -3 - 2-4-11

Jle 1.5 i QUia) @l (B Al paliiad) e Jle 0.5 goai 58 g @ 8l ol
il Jla0.1 Capiai & 0410 Ay psiial¥IH 58 G Jsiliall Jslaall (e JLe0.1 sl
415 Aa e die Apalaie¥) s hidl elad) (e Jlep 8 Caniai ) 3 550 el posad seal
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548 phall Gty jumsy LN juddl 350 pa da a8 DD L AEE) 30 Bae] el axy Sie sl
.(Kosalec et al., 2004)J s 4%aS pudiy (i SI Jlasinly o]

Slalaalal) sany ZH 3 Ge e Ayl Faie 3aail (ug/ml 100-20) G S Jasion
.(QE/g extrait) <lall (aldiuall ¢ )5 (e al je JS i S A8 gl

424l 2 ga il -4 — 2-4-11

& Aeball o ga paEil oz jUall Al Ay agle gad a3 e (1973) Bate-Smith A& yh aaiad
slallh il (Jla]) aall (30 ans cslay Cus ¢ Aristolochia longa L.l Clealdtig calidg
b, Laliaial o Jgeanl) dal gajhiall slall o dled20 e Laliy aall (e JLes) shaiall
Ladall ¢y ddline 5815 (dlal) Sl paliiudl e pas () (L5576 da e Jsb e 1,6
S8y 10 32l 48833 ) 93 4000 5 S el 2kl dulasy o 683 A3 dalall 3 ) jall ds ja 8 38da 90 Bl
Joaxd jlaall elall Jasiss ¢ yia 5ili 576 4 50 Jsha o il ¢ jall dpaliatal |58 25 0 g 8
Al faie poadl (pig/mi 600-100) <l Gaes Jeating | jiall e A gall Gldadll Slea
Caliidl (35 (e plialie JS) Gl manl A1 sall el 2 5 Suall 3y i) 038 e yun
. (LgATE /mg d’extrait)—lal)

G dbaslS 5 T JdguslS ¢ oS Uy (CmsSall) 392 paa3 5 - 2-4-]]

Nagata and Yamashita A& b s & Ji 555 5 1 Jids oIS (s S L e oSl 5 o3
bald e Jla10 8 Leial po el laliiuddl (e paldiue JS e 36100 <0 Cuas (1992)
Gos e byl o5 A3 3ad ) LIl ae (6 :4) dewi (acetone—hexane) ST — () sisd
sl 6635 645¢ 505 ¢ 453 da ge Jsh o dald )l dualiata |8 Al 3 4 68 Gl
DO S Gluad 4dul) dlial) doleall o

(Asss) dpalaia¥1%0,0989 — ( Aggs)iuabaialIx 0,999 1(JLa]00/a<)l Jib 5 ) SIS
(Agss) dalbaia}1x 1,77 — ( Agpz)irabaiaylx 0,328- :(Jle100/de)w Jid 5 sI<U)

0,0806 -(Asps) Arabaial1x0,372 (( Aggz)irabaia¥lx 0,0458- :(JL100/ae) obsSelll
A(g53) " abaicyx

0,452 H(Asps) Apabaia¥)x0,304 ( Agps)imabaia¥Ix 0216 :(Jle100/&e)Csis )53
A(ss3)isalbaia¥x

saldiuall (e al s [ ke o lgie gy AL
. (Barros et al., 2007 ; Sushila Devi et al., 2014)
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B SO Baliaal) ddalidl Al ya 5--] |
dalise 35k U Jleaindy Claliiuadl JS e 32080 3aliadl) ddalail) yass
b Lah Aaaa all

DPPH _alijdall da)3) Juid) -1-5-11
«(2004) Kulsic et al. &k glily claliiuall s all ) gall 4a1Y sslaall LU s oy
o~ 3 o s)be a1 1 «(1.1-diphenyl-2-picrylhydrazyl hydrate) DPPH sl Jlasiuds
TH 55l are Ao gy dsla ) @3 1) aeal) 0 sll) oy iy 50 53

)=l B Y N — >DPPH-H + A
DPPH Ll clisigyull Jare S )0 pAH Cus
5 bEs) il (B 5858 JS e Jlal aiedle/pal ol Jslae (o BUai) ddlide ol S 5 s
8 4883 30 Y (can 940,004 38 53 55 DPPHA) S yal (I silise Jslae (e Jla] 4) Cpuca
o a3 a5l 515 A sall Jsha (8 dpabiaia}) Guld pAY) A, il 3 s Aa a8 23Ul
i) sl e 5 5ke s 5 (le blanc) ) wlally gl e sl
<) € 54 (hydroxytoluéne butylg) BHT S el 4 giliie Jillas Jleaaiuly &l ghadll gudi au
s LS A J giliall 5 on se LES Janind 31 o/m1100 @l U slae (g EUa3) dalide

Caliiall dpaliaiel — LAl Lpaliail
100x = Yphauiill s
LA dnaliaial

sl giaie e aldiee JSI(1C50) DPPH s 4plalis (e 50 96 - Ll 38 5l Gl o3
oaliioall 4l 5208 alimall Alaliill (381 551050 Sl (g dad JiT O alall o ayiil
(Reducing power)yaadl gla ) JLid)-2-5-]]

¢l Aristolochia longa L. 4} <l cilbaldiue calisal (Fe™?) wasll dela jY) 3 68l pass o
Jslaall (e Jlep 54l Ciliaye 38 ll Calidey paldivl e Jle 1.(1986 ) Oyaizu 4& sk
([K3Fe(CN)g] (1%) psauii sall sy 58 Jslaa (30 Jle 2,5 56,6 pH 52 J 540,200 58 alaial)
aes e dl2 5 ol @lld 22650 3l s dad A 488y 20 Baa) aaasy s Ladaldl 1 = e
3kl el oY) (e e ilel) clelall Cad 6 Jal (e(10%) Lin¥) S S0
d Canmig A ¢ el g Jle 5 3L 5aY) 8 5 38 10 3l 488 (352 3000 (s S el

(e ¢ 515700 A ge e 36l 3l a3 (0,1%) FeCls (Sladl Jstaall (e JL0,5 5 ykaia e Jle 2,5
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Jagiuy 4l e A8l Bl alie Jlid) gl Jestind Jpeal) Gilbhaall Slea Jaasd Jal
2 LIS (Butylhydroxyanisol) BHA 5 Ot )SI Jlaatin) o8 WS ¢ laidl) clally Galiii)
Jiad «(effective concentration) (ECso)Jladl S il iUl e juadll o3 45 jlaall an ga
sinie Go B i G 05 Jobad Apealsial Gilgy ) Al S5 dadl) o34
cilaliiuall Lela ;Y1 6580 8 a5 33 g pabaia¥) 8 2 5l duad) 58 55 AV dpaliaicl)
.(Sarikurkcu et al., 2008 : Goze et al.,2009; Bougandoura et Bendimerad, 2012) 5 i)
B- caroténe <) Jlaxiady & gill 31uSH slaal) LidY)-3-5-1
Canai %050 4e Al ol any ¢ hatall elall (e JLe]00 A& JBY) e §1,5 13 5 shall jans
e 5 sl B (Al/gal) s Sl i Cua el gulll Gaes/ G S B Ladal)
Ao S g Gkl b oS 5 s Lulal) @ jas Gl aey Jsiall (8 (dle/pl 5)elad sl
Calinsal) (o pl 30 Wl s Sle gy 5 pkam Jin sl (5 s e i Gl aay ol
5 Ot K1 A gall ) Ly Galiiiaall Jasiosd 38 Lal 3LIY) 3 oJle/ da 452 ¢14dliaa 3:S) iy
Ol 6y el 4 N3 520 0ad5 3 b pumal) oy silisall 5 slal) ALl sl BHT
(Belhattab et 3 _yiaall 4l cilialiivall auSU saliad) Llalill e dida LY Jsa N
al.,2007)
B —caroténe / acide linoléique uaws i) -4-5-]1
saea/ oiglSe poLEA) Ao s 3 Al Clalituall sanS sl dlliall s a3
B —caroténecs &= 0,5 <% «(Bougatef et al., 2009; Ben Mansour et al.,2013) < ¢l gull)
«Tween 40 (= &e 200 5 Sl sulll (aes (o il )Sae 25 A) Caliay & o) 585510 (e Jla 1 8
(e e 100 48} oy %a 45 (8 il Slea (A asshs) IS i b a3 las Jadald) 138 2 ey
Gl (A ) Lalall e Jle 2,5 aas Jus dal) 138 7 s eV adiall laiall el
(o Jle 0,5 SIS ¢ Jlofn 20l 38 55 5 dasall dlall Glalibiuall (o Jle 0,5 4 Caniaiy jlid)
Al Glaliieadl 4l Hlasall clall & Aliaiall ALl aa) gl ey o g0 LIS BHT
Ofielusad 0a 50 2 )3 (Ao Jle plea (g jal) Grany A saal) Glaliiial il J sl 5
15 S OS5 ((0=1)W saaad 2 3 il die JSI dpaliaia¥) e 8 Gilad) g jal) 30l at
Balaall plaliill Clua by | jia gl 470 Anse Jgb die (48 120=1)4 il Al As 448y
AN A8l s ALl laliiiall (AAYR) BausU
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Activité antioxydante %(AA%) = [1- (Ato— Atypo) test / (Ato-Atiog) contrdle] x 100

0=_) Apalaiayl: Aty

4883120=) dpalaia) : Aty

G gall LAY g AL Galdiual): test

4Ll a1 pdd): controle

Aristolochia longal. bl 43 gulaal) g duilall laliiall 4 g Sia Ml AplaLEM)-6-1
e5all sl ehal Glite e lede Jeantdl clalitodl G Ko aca Gbladl Laal

e A peaall il (e e sana o Wl 35S0 JLall s il o( i) 5 31 Y1) Sl sel

Ay pdadll 5 Ly sl

Alaxianall £ )31 Jabaa gl g 4 phadl) g 4 880 <) 1-6-11

(American Type Culture  ATCC 4uma jall & jaall L il (g o) 5l 4 e dudaliall o2a

Pseudomonas aeruginosa «llw ol )& ATCC 25922 Escherichia coli . Collection)

Bacillus cereus ¢« s« o) )& ATCC25923 Staphylococcus aureus «lbw ol )¢ ATCC 27853
«Aspergillus flavus NRRL 391 <bkdll (e cpe g Je 5 «onge ol ¢ ATCC10876

ATCC1024 Condida albicans 3_xall (e 3 5 & 53 5 Aspergillus niger 2CA 936

PDA ¢ LSl 4l (Bouillon nutritif) 2133 sl 5 (Muller Hinton)MH 58 Jaxivaall Jass gl
e b adlly @l yhill  Sabouraud +cloromphenicol+actidione s (Potato Dextrose Agar)

Y Y n e LIS a @ll/ug10 4 Gentamycine s sl slcaal) Uleaial i 5l

daily (e dll/11g50 ey Clotrimazole s ¢ sa) dlcaall 13gd dulian Ay jaall day Y1 4y HiSl)

i kil

4 8 A ALl Al 32 2- 6-11

ol 48 0 o Aristolochia longa L.l Slaaldiiad 45,0880 acm ohlall Gaas

s (méthode de diffusion) JLEBY) 44 yla 8 Aliaiall (Technique par contacte directe) bl

Gaa(méthode de dilution) s daws & z el sl cagadll 43,5l 5 (1979) Belaiche

.(2003)Camporese et al.

Technique par contacte directe _sdibsal) (uall) 43385 1-2-6-11

Glabadlls ald a5 ¢(Méthode de diffusion) cla Jau g 8 HLEEY] A8 jlay (385 Al jall oda

Sl Al AT Gal il & pal) clibaall Gl A1 Jlasicly 815 <(antibiogramme) 4 sl

Okl mha e Gal Y s3 aasi Gua (aromatogramme) e Jeass Luld dpullY)
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OF i 3RY) 038 5 ¢ yiabially Japiill (glalia Ul (ul& Guandl 3 58 aay 5 b KL g 5 ) all
Cloaliinall il ) o 25 o Wli) o2a Litwd jo 8 a3l limly cudad o calid a8 | eyl
A el LSl e dlal)

AR de )l spdaas -

JS (el Cunclilu SO LS (ATCC)Ama e 4 Sy Yl (e B3 481l) de ) el jpians o3
Ll «chapman tws e Staphylococcus aureusee Cus lg palall gl 8 4 i
«(BromoCresol Purple)BCP 15 e <5 Pseudomonas aeruginosa s Escherichia coli
8aal gaill a3 (Gélose au sang ) pdl 4l Cilcae sba dauy e a3 Bacillus cereus | sl s
(e Aealdll Jal el 8 aslisg (gall C&M\ miand A Ll sda Jaatiud ¢ %a 374 Aelu4-18
Al

d ST

4 guall ASUS) () 5S5 s e (o sl s 308 ola (B (Aol 18) 4 s A5 de) )y (e WD) puany
@l « Mc Farland0.5 sl siasili 625 a0 Jha 2ie 0.1- 0.08 4ty (55 Bladl) 13¢) (DO)
dlee e 4883 15 Jexiusall ZUl aa3Y G any ((Chamba et Prost,1089) CFU/mI 10° laias
AR g )l g Ly Sall ) 35 (e L gA o juiand

sdand) 48y pha

écouvillon alze dauee Bl 4 Jiah  «(écouvillonnage) gewell 38k Aol 50 oh & )
oS o muall oy 8 csl) s e baally 335030 LSl o paliill ae (stérile)
ao el Gadn el e 3 el S dial e Jasha JS5 Jial) ) e e skal)
4ila 3ale) e e J< (écouvillon) Aseal) (péi e Lalial) &e %p60 Al 38 ye JS 8 el yatl)
By S = Cuﬂu.

Gapll0 = Alle sS8 & o) al) bl b (358 aa 6 Ll Glail 5 35 (0 Ll BT gl lld aay
sl 5l 4 puae €ilS 13) DMSO U slas - 4dial) Aristolauchia longa L. 4l ciliaiaiol)
Claliudl Ll Jlo/3e1005 50 25 & 3Rl 5S) Al 5 40l Gl () sdeall il
Lid DMSO = 4 e a1 pal 1 il clbaliivall 4l Jlo/3e50 5 100 €200 5 4y gucanl)
AN 38 310 4 yie el B 3 5 (ab IS 4 it LIS Janiod Lah piaall laiall clally
saall 028 ey ¢ Aol 24 3aal Ay paallly Sl ) il IS illy ©237 (g i Ll mn | Al
028 JS o Baa) sial) Japil) ddlaie jlad (i
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LSl sail Lafie Sl (bactéricide) LSl 8 s Ja dglall claliiadl i 48 el
Ba s ¢ 2 Ge o (s ging gl (8 g 5 Lyl dihaia (e Aue 34U ¢(bactériostatique)
53 yaall Cpally (andy o5 el 18 5aal 0 37 AaDlall 5 ) a daj0 L Guany Y

Codiaal) paldiiall G Sl dadie 53l Seadan -

L o8a) aldtidll b ekl e el Caled dang -

Méthode de microdilutiondibw baw g & 7 Jal) 48y 30 2-2-6-11

A 5 paall LSl T g o3 Al 580 5l aass g s Ja g A el il e J saal) a2y
—adaill 44 ylay (Concentration minimale inhibitrice) (CMI) il a1 58 I anaas o )
daila o)) A4l A 4l (2003) Camporese et al. <~ (Méthode de microdilution) —eall
.(NCCLS,2001) (National committee for clinical laborotary standard)az_ sl 4 ydall julaall
ul sl A 3eS pa s @lly 5 ((Microplague 2 96 cupules ) sS 96 e (s sind Aagioa Jariius
a2 Q) pusl S dasdall (e 2 a8 eSS e B MH Bl A1) das s (e 50
&0 400 5 4 peaal) Slialiiiiall dally Jle/3e200 2S5 53 Jslae (e pl 100ga 1 a8y a5
%10 4uDMSO & Sl paliiuall (e 4aS 4100 s (23 ALl Glialaiiall duually Jly/
Caddil) A8k 9 ) LusSI i JY) LI Jslae e pl 50 330 & OMH G JaS5
& oaliiuall 4l Cancal Y Cua Caa gall 3L 6 yias 10 G sSU (Dilution en serie) Jududal)
oY) 8 dsiaall 4 5Sal) cly Sl KU UFC /mIT0°g oSl Blaadl (e pil 50 Cazai 3 Y)
0,390 i J oY) G 3Sl Jlo/in 1005V (A Ay S a dpllil) jas Lgle Juasiall 380 5l
80,780 sin J5¥) a3l Jle/ga200 5 A gl ilealiivnall Lusilly a5 2 Jlo/a
Cpadl s B deli 18 33410 237 (b dapiiall (asd ALl Clialiiuall 4l i) Sl
Ladiall 3aY) 38 ) ey (S g 4y Gaaag VS 5 J81 cdansl) 3 iy e seda 830l
. (2014) Masadeh et al. s (2013)Arif etal. (o JS 4l JLal La 134 5 5884l alivall CMI
Aristolochia longa L. <l 43 guand) g Ayilal) cilialitiowall 4 b sl 40LEL) 3- 6-11
3wl 5 (Aspergillus flavus NRRL 391, Aspergillus niger 2CA 936) (smhdll jLid)
.Condida albicans ATCC1024

slall (8 (3las sy A4 Sabouraud +cloromphenicol+actidionebs y (Ao 3 juedll e
33l i Aflavuss Aniger Al cibladll Wi (Jlo/g 90 10° o (5 sing Cuny aiand) jlaidl)
Dhiall slall ) §1 W) (e A i 25 LiaY) Jid% 28 301 s A3 (8 PDA by Sle oLy
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G G cbaliiund) cua ball o) g LS 8 Gl dl o (6ds2)lll @ ekl
) S A (EMT) ol el Galiiud) s cuall el 2 il claliiu
& CRY) 13 aa By cpaliival (e g/ lil) (mas ) 2 5 K04(4,612206,93) st S
iad Al Jsildl g el G (2005) seidel JLal Cua il Sl ¢ sall s cudall g g5 ) i)
Aalall ol sa 5 A Sl il i ) e JS Gadlail b deald Jeriad Lkl Jillal) (e
Y AdiSa 5 al 5 elall 3 LAl AL ¢ Lo ) (1999)Brunetone cawa hinai b paY) o2 () Lle

Ll b s
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Aristolochia longa L. <l Slalitiue 8 4 guall GLS jall (5 sine .6 J g2

A2 Lall o ga | JsisiDibg (2NN Gl i @Al | AN Y gl | A il LSyl
B s S| PESS A | 2 g | e e
9 Ll ana | 008 JSORS | fa g8 S | O AN R

paliuall e i i il | paliud) G o Lo

2+54 4| 0,71+27,40 0,23 +9,92 8,86+396,88 ! aliial)

(EAF) s s 5l

0,09+ 14,14 1,19 + 21,64 0,15+5,81 14,93 + 518,54 g.il.d\ ol

(EAFT)_Lil

152+21,2 0,71 + 23,16 0+4,86 9,90+ 293,82 Q,"Ld\ oaldiall

(EAT)l jal

2.78+99,36 5,03 + 85,37 0,94 + 52,37 3,77 +£132,33 L",J‘,Jlfgd\ oaldiall

(EMF) 54 & ol

5.10 + 155,46 0,35+ 74,94 0+9,33 8,49 + 260,25 gJJJL“gA\ ol

(EMFr)_Lil

4,61 + 206,93 1,91+ 62,15 0,47 + 15,42 13,49 + 224,29 éﬁ@d\ aldiall

(EMT)clal

5.12 +£132,3 4,35+ 75,45 0,98 + 37,54 29,6 £525,43 g.b:,.w‘i\ ol

(ESF)ls¢d) s 5l

3.96 + 130,8 0,23 + 37,23 0,25+ 6,13 4,27 + 264,91 g_.'J:%‘\z\ caldiadl

(ESFr)_will

0,64 + 14,98 1,79 + 31,05 0,19+ 7,63 51,50 + 427,31 g_i'\’:i‘..\u;f‘ waldiall

(EST)u_all

S 5 2el) e sana LeSOUAY il 135 55l siadl dal 3] e 5,0 Lepad A sidl) LS 5l
5 gLl Jie 4 50dll S Jall  ( Sushila Devi et al.,2014) 5283 slcaall L 08 48 5 jre A
Llladll @l clall 500 sabiaall 30l 8 daaluall Jal gl aal (e pdiad il 53 5300
Al sl LS yally A je 0585 G Ll gl Ly Sl daliaal) dpdalil) Jie il a1 g

.(Khaled-Khodja et al., 2014)
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@ JdaustS o) Jadgusls ¢ GUgS Ui ¢ gSilll 3529 1ass 5.2-4- 1]

O 1 (7) s (o8 Aaall gl (e eaaly 5 o)) s (abiaial da o J s e 43y 5hall s Cinaic )
S el ad i gl 5 s AL iy Caag (lycopéne) cmsSalll 5 (B-caroténe) o s S Uin (e
Ssliall paldiiall o JS uaialy ¢ aldinal e mg/ug 0,1+1,0 36,5 0,001+ 0,023 JsY)
CilS Gas e ) e (mg/ug0,067+ 0,947 5 0,1:41,0 36) A S sl & jall sl
1 e S5 (mg/pug0,045+ 0,690 5 0,0005+0,0065) ks U J<& e b &l SN oS yal) 28
il gilinall 5 ) Galiid) e JS 8 Sl

Al (20 3 ey dalal) laliiuall A 4t paas W) a8 (b sKI i Gady Led Ll
) i g el (8 3aal glall Jad 5N 4S8 Jaxiisal) cndall & 515 padAdWY) dilee
438 s | Jdg I8 e IS AL ey Lo gae < e Ailall cibealiiiad) G (7) IS5 A 4 gadl)
DAY 138 i 385 At el < a5 A o3 i A i) 5 4 i) claliiugd) as
A3kl )l A githall clbaliiiual dualls Wl old) A s diay s Y a5 ) 50 b ilisl) &

3G e yiiay sl A s g ol Jemdl Als e Cpenal GadATLY) 8 dagial)
RO PETINIRIEN
Claliiuall i san) giall o Jd s )5IS 51 iy slS ¢ (5 IS U 0 sSlll A 7 930

sl paliiuall (o sliall Galiionl) Al paliical)
C'_il.bd JLA.I:' g.I\JA &ZIUJJ JL‘S Q’A\JA C'.\UJJ JLA:J g—’b‘“ e
EST ESFr ESF EMT | EMFr | EMF EAT | EAFr | EAF d
(ng/mg)
0,287 0,0395 | ) g 0,0295 ]
+ +0,455| +2,122| +0,068| +0,001| +1,708 + N + Jud g ¢i<t)
0,001 0,015| 0,0485| 0,001 0 0 0,0005 0,0005 i
0,004
0,673 | 0,332 | #3,15 +0,051| +0,093 | +0,882 | +0,223| +0,049 0{11 BEPRTI
0,003+ | 0,002+ | 0,05 0,001 | 0,004 | 0,001 0,028 | 0,001 0,001 @
0,484 0,393
. +0,88 | +0,947 | +0,638 | +0,549 | +1,036| +0,039 | +0,023 + s SB
0.016 | 0,008 | 0,067 | 0,032 | 0006 | 0,1 0,001 | 0,001 0,004 3
+0,122 | +0,105 | +0,690 ] +0,0065| 0,305 ] 0,015 | 00213 .. <.y
0,002 | 0,005 | 0,045 0,0005 | 0,005 0,001 0001 <"
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Activité antioxydante 5aaSSU 3aliiaal) Adaladl) 4l ya 5111

8 13 el 38O Balizaal) Apaliill apdi Jal e 2 068 ddlide LG (5 ke sae Jlasial ()
gl B —carotenepans s DPPH_ A 4al 3l JLad) 4 8 Jias (3 yka S Lileatu) Ll 5
Al

DPPH_ 4a) ) JLad)1-5-111

Go ESH llas ) A pedl 5 Al LRI sl (e Lei Sl DPPHA Las Aa) ) 48y Uleaiad
dal ) e A s paall Al claliinal 5 (Alam et al.,,2013)38Ka e 5 (<l 5SI) 5 <l ghadl)
Ay e Aplalias o 8l Bing ([ Cap 0 Aed JHl ey ) aliisall Cum (| Cyp =% DPPHLA
sl

JSEY) 8 Ao sall can sall Ll y clialitiud) Calinad 4y )lell Glisie Jo Jsanl)

(8J522) 5 (53J%5) [Csp daniil) Ay Gl o L IBA (e ) 5 (52,5 51¢50¢49)

90 - y=0,4572x - 21,84
=0,4874x - 20,711
y =0,4874x - 20, R? = 0,9862

80 - R?=0,9707 y =0,1233x + 25,582
R2=0,999
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Les extraits et le temoin positif

DPPH_3> (%% 50 — 4~y %l Aristolochia longa L.<cobaldie 38 55 53084

(***: p<0.001, **: p<0.01,ns: p>0.05)
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Aristolochia longa L. &bl cilbaliiuall 30,850 saliadl) cillalill 8 Jgaa

S al) (bl jLad) gy Ao 5,4 DPPH
% Carotne g9 | (mgmiEcso |  (HO/MIICS0 el
71,73+ 30 "0,012 + 0,632 70,26 + 157,13 all paliil)
(EAF) Al s¢d) 5 52l
"151+16 0,067 + 1,862 0,78 £145,15 () palidil)
(EAFr)_Lil
165+ 12 70,075 + 5,999 ""1,7+198,06 () palidial)
(EAT)u,all
"1,02+33 "™0,019 + 0,200 1,29+5504 | Jsilisall paliioall
(EMF) Al s¢d) 55l
"2,83+28 0,035+ 1,535 6,24 £18621 | A silisall paliiuall
(EMFr)_uil
72,22+ 22 70,09 + 2,645 746,38 £514,58 | Jsisall  aliiual)
(EMT)ball
"1,79 + 57 ™ 0,09+1,237 711,20 £18259 | Asial) aliiual)
(ESF) A s¢d) & Jall
773,37+ 36 0,003 +2,427 72582+£547,29 | Asial)  paldiall
(ESFr) il
"1,8+23 70,137 + 2,499 775,83 £311,27 | sl aliiaal)
(EST)lialt
- 0,15 +42,85 (ug/ml) BHT
5,45 + 84 0,0009 = 0,053 - (mg/ml) BHA
0,0001 + 0,053 - (mg/ml) i Sl

laa e (s sina B4 *¥*% «p<0.01 Gsine 2 341 *F  p<0.05 S sine B 1F
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Adalis i) Jleainsl YV Cas\S) (1.1-diphenyl-2-picrylhydrazyl hydrate) DPPH_all s
sy Al il el Al Alay a5 ¢(Duan et al.,2006) LS yall B all 5 e3all Aal )
S masoma 3N andd (e Laia it Al ¢ e il 517 Aase Joba die 3 nee dpaliaial
el ) il 5 e JsaBDPPHA) Jstae pla oY) ol 406 44y ezl o5 50
Claliiual §eall day e Lhlis g8l o jiagl 517 da0 die dualaia) J8 Jui 18
.(Sushila Devi et al., 2014)&sLall

Aristolochia longa L. <l Gilbaliiue caliaal &) 38 5l alilaDPPH 3 4a ) e 3 )l
S 5 )55 daidll 038 5 (ug/mi) I1Cse= Leie Juay gl (BHT32uSM slcadll jluall Syl o s
IS5 5 (8)dsan (B (e s LaSe 32083 3alimall ALl (e 950 (ing ) il paliiod)
(52)

320U 3alias ddalin ellia Claliiual JS o (8)Jsaa 4 Al DPPH LA i (e ol
G SIS mi/pg 547,295 145,14 O 1C50 af Cis gl yi Cus ¢ Al ) Galiiie (o Cliad
el paliiaal @i LS aml/pg 42,85 2 L8 Al BHT) ICsp ge 450lE« (P < 0.05)¢5 52
Akl Cpal (3is 38 Glldyg (50 JSE) 96 0,1+ 89,98 Awwis ) sdall day he 558 ) sgll ¢ jall
4 )i (p>0.05) 5 sire (38 4l (S old My 5 (53088 ml/pg 55,04 JIaS 1Cs = Usdall a3
42,85 dasiy IC505 (52 JS&) % 2 + 94,51 =38 DPPH sl sl ) 4 <l GAIBHT ae
(R?=0,9928)Y=1,671x-21,612 BHT I (s bl iniall dudadl) Alalaall ¢(53J<5)ml/pg

W A Al s Al Galitiiall 30083 saliae 3 )28 Jlef e J3i 1050 (e dad JB ol Lale
< 45 Aristolochia longa L.<ibs <ol I silinall Galiiudl e Djeridane et al.(2006) - ol
3855 138 5 90UM/L Jalay 1C50 = A s e (s AT il ae 45 e A ) 0all day 5a 3 )28 4l
.(ml/pg 514,58) 1C50 = Az 4yl o (af Liud 40 as

(djeridane <l 53 3Ol 5 A4l sl ymlaa ) Aala 4 gl LS jall ) ghall Ay jall dplaliall g i
e B s A (el e sall (Jgiliadd) aldiuall Gua Ll 50 ge caulily 138 5 cet al.,2006)
Gl ol pe Litul )y il Bilati (J g8 gy (N el g3 83 (g A ST lliag 1C5p (0
Lex sty LS all odadie 53 Jy Al il b jall A0S0 A0l T Gl o ) el ) 4B
.(Bhatt et Negi., 2012) 4x sl sl dplliall 8 oSai ) oo clall (& ol

(Reducing power)aad) gla ) Jlidl-2-5-111

(Sushila Devi et al., 2014) 4 s&ll 32083 saliadl) kbl e Jals lS yall gla ) e 5,8l
las) ax e 25y A Fe2 ) Fefferricyanide S all hoad L i (Al AV st

& Al oy Fe?* JiS e Jals peadall (3501 sl el Cun i uiaall diall 3 (32008
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55 Adagi e i sili700 Anse Jsh die dpaliaidl HSI ) alell ae ¢ agil 700 A 50 Jsh
(Benmanssour et (58 elac) Je 32080 aliaall 4L il Laila HLEAY) 13a Jaation glaly

al.,2013)
Fe(TPTZ),(111) + ArOH —> Fe(TPTZ),(I1) + ArOH" (Sharif Ali et al.,2008).
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OS5 (8 522 ) /e 0,07545,999 5 0,01240,632 (s ECsp ad i 5l 53 LS ¢y SUI g BHA 56l
4l il ) el ¢ 3all I silinal) paldiiall Wl ¢(56088) Gin S 5 BHA ge 4)lia (5 sine (3 dl)
BHA g 4,lia (5 sia e Gl (IS5 Jlo/3e0,01940,205 s ECsp <ilS (il Adle gla ) 548
Miaa il oda (il Ao Jl/aa 0,0001£0,053 5 0,0009+0,053 Jlay ECsg) (s SV

sl Ay je dpblial) il

!\)
(S}
J
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R?=0,9934

N
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.... )
=
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R2=0,9934 =0,3164x+0,0145
S R2=0,9942 Y= 0,2448x + 0,0447
= 1- R? =0,9951
o | y = 0,2042x - 0,0184
S R2=0,9961
1 y =0,1907x + 0,0371
*
R? =0,9936
0,5 y = 0,0817x +0,0155
y=0,162x + 0,0715
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Les extraits et les temoins positifs
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B- caroténe ) palidas) 1L o5 3ausH slaal) LaLdil) pads 351 |
G siue e a3 Al (- caroténe) Cis S B Labany Le 5 3auSO dlaall Ll a8 ras
s skl (s sia e Bagasall JUY) Joa W o) <l E¥l o J sl (550 GLb]
s (Q/ge 4 5 2¢1)Aristolochia longal <l ilbaldtue Califae (e 4dlida 3S) 3 e (g 5ias
Sle/ga2 58 5 BHA 5 Ot K1) (g0 A sl 381 580 (e Ll 5 (57dS3) 58 53 IS (e 30 goas

(EAFr )il Alal) paliiil) (EAF) S sel) ¢ all Al (aliival)

(EAT)<l all Al (aliiil)
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(el aliiudl Lually <ale 20,5 (EMF) (2 sed ¢ Jadl (aliiine 8 Jlo/de 4 38 55 xie Alg
o2 5 LSl Alalil 58 e Jala aa g et i) e ala] 7,55 ala18 kil 58y <l all 5 Ll
pla20 dlo/gad 5 5 (8 ANl VLY Ll IS Cum (3 sid) paliiondll i) Ag i il
Gl il e ala13,55 ale 12,5 lipall g jlail) Galiiiad 2l Ll o Sl sel) ¢ all duilly
S A il e aal75 a23 (b G S BHA (e JS e Lo Janial) U8y cails
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Les extraits et les temoins positifs

daa gall 28 gl g Slaliiiall e JS1 Jle/ga 2 38 i o 5l AE jy VL) Hlad 45 )l 59 JS
% 1 P<0,001¢BHA o il 43 jiall (SD+ il HLis) S Jara (& dad JS Quercétine s BHA

50. glandulosum = 4ilall Claliiiuall aa y &iaa (2007) Belhattab Aol )3 Wil )y il
Sharififar etellX 4 s Claliiual Ul e J8 208 ) VLW Ul Led il M vulgare
Teucrium polium <l 4 silial) clialiiuall 5auS aliaal) dpdaliall 4l 40 2ie a5 (2009) al.
sl alitind) il e Ay B (0 5S35 A 038 5 awD6 — o G sl AN VLY Ll
o sed el gl

Lgial 30080 8alizae 43kl Leyad Aristolochia longa L. <ol cilalitine of bl sda (s
e all Jsiud) Galiiiall lae 4l Ll LS ¢ Al sl ¢ 3all 5 siad) 5 il aliiall
Ly e 58 clalitual ol cilall o) ol calisad Uil paldt vl (ld ) 5l
s i il a5 6 8 Aala 5 A gidl) LS all () s 2813 5 (590S5)5008Y)
(Al-Farsi et al., 2005) G 504 33 Aol g3 20uS g )

B- caroténe - (S JLEA) 4-5-111

B- caroténe - <y ya el gilll el all Hiall dealge Ao 5008 Baliaall dkaliall o328 i
da) 5 B- caroténe S e abian) aiad ) apdaiog dalide 32083 Cilalias 2 ga g o)) Axniial) e
s DA 43l Al 3 a sda 5 (linoleate)elud silll (aes (e AUl 3 Al ) gdall Jaass
Ay Jexiuy B- caroténe ) pabian) e aaixy 3 52uSY1 LA () (Duan et al.,2006)4el)
Al s Gubea B- carotened) oS e OY Aladll Gl yall saliaal) kbl ulal dan)
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G e sleS Jesivg Al B caroténe I oS je S il gl (aes 3auST (e gl
s siiall 228 due 53 Ak sale ddiay (el duabianl Gl (il 5l
aie il Lea 2SY) dliae e A (sl @ e 1L - caroteneS e (it JLEAY) 13a A
B- ) palian) aie 52uS3 dliae dsa s Jeldill Cd oL jridall (aliivall dpaliaial & (alls
& b L s (Bougatef et al., 2009) !l elud gl (masd jall AN Jaaedy caroténe
13} Aas g 60470 ST dnatl) il 3] 4 gall ol Adlally 300830 Baliaall 306l Canal LS (60)JS

%640 (o J8 dpwill CilS 1Y) ddpaicay 5 (%70 — 40) O Apail) s )
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il 470
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GO Jane (4 4l IS yia 5l 470 A g0 Jsh die (bl elall) dlidl s (BHA) a5l
.SD+ <l lial

(i Ayl Aristolochia longa L. <ol cbaliiun JS Gl (8)J i (& Aaia gall il (i
i) Galiiuall @ia ol o(61053) ddlise cila )2 B- Caroténe ) sl Ladi Jlo/gad 38 53l
b e Dl 9657 B- CarottnesS e mbian¥ Ly dws S (ESF) Alsedl s all

%84 = 5283 saliadl) atdalin ¢ a8 2 BHAL Wl ccilialitill
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.(Zhou et Yu, 2004) 3xa 4 si 5uSOU 3alicas 3 ga (DAL ooy Adlisg Al )y luda

=
o
S

Activité antioxydante(%o)

Les extraits et le temoin positif

( BHA) 2 sall 2alill 5 A Jonga L.l Slaliiig 3SM Baliaal) baliall s g1 S
o Gad JS el silll (mas/B-carotene L) 1a e delu 2 )5 e e (Jsiliadle clall) (il

***: P<0,001 BHA g« 43 )aal) (S il LA EOE Jana

Activité antiinflammatoire invitro Js3-all uﬁ GilgalU Baliaal) Adaliil) 6-| 1

S gl G AT bl 48y )b 1-6-111

veAlonga L. Gl claliiue plal calide g il cuydd Ll daw i ld
s el Helal (Ssedl e 3all st paldiuall of Ladl dus ((9d533) ml/pg5005:S 5
el sall aa A3 ia (p>0.05) st e B 4l S5 %(6,18+78,35) <lisi gl Adl dayds
Lyl dad all agdy a¥) 12 5 (Diclofenac sodium) as seall @llng 1S il sliadll
(4,72+ 68,04) = Jlaill J gl (alaiunall aily ¢ 58 3l (i (94 (1,7+85,56) Sl g pall A5
(2014) Murugan et Parimelazhagan e Jaasd ) iUl 4l jall 33a Cudd) g 8 4 ¢(62JS5)%
S sl Slea Jlasinly jmaall Osbeckia parvifolia <l (sl (aliiual glaiul (yf
(i IS wa 4 jlae il 5 5 5) all Jady Al e dilial) i ) ey Of (Soxhlet)
.(Soxhlet) Sl 8_pane Ll )0 & 4 sl cilialiiud) of Sl
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Aristolochia longa L. <l Clealdiial CleiU saliadl) 4ukaliill 9 gaa

g gl aEx Y A — ) o\ Al ualdigll
el Tl [T LA e | cba| W[ s s Sl e (ug/ml)
(oMb | eor| Esrr| ESE| EMT| EMFr| EMF| EAT| EAR| EAF
85,56 | ""54,63| ""63,91| ™78,35| "17,52| 768,04 | ""30,92 | **¥45,36 | **¥16,49 | **¥26,80 | Janfi Al
+ + + + + + + + * + .
e
78| 4., 643 6,18 L8| 4qp| 178 1,78 0 L8| ™
g Gl g sl
%

(Diclofenac Sodium) ¢ s seall Sl 510 ae 45 jlaal) Cuad, (£SD )l ) SOEL ) S5 o4 adll

Le pourcentage d'inhibition de la dénaturation
des protéines(%o)

Ssima € (3 8 nses p<0.001¢

Les extraits et le temoin positif

el A3 laalle jodall 3 Aristolochia longa L. <k Claaliiial ClLgilBl saliaal) kbl 628

Lﬁ}"“ P é)ﬂ © NS¢ p<0001c ¢ eﬁd}‘aﬂ uﬂ\_\.ﬁjls.p dLAMLi

Murugan et e JS JUl LS ((Kar et al.,2012) <l bl (e s <l g 5l (o ja5 ity

) g 8 Jealial Q) il el Gany 8 A0IA Clacaivall #13) of (2014)Parimelazhagan

el 5 o Sl g KV Cpa g puell st g o) A8 Al el Lyl gl cy jAs
(Williams et al., 2008)<y I &l 5 elall Aa IS oyl 5,1
b Gl 55 ikaie oy 535 letlY] Vs 3 o) (bl s Alaxtiosall Al il
.(Alhakmani et al.,2013)4lxd 5 dial gD 30licas Jal 2 (e Canl)
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Uaes o ssiad Aristolohia osisd Al clilall F Y (2002) Sosa et al. okl LS
Kl 5 8 il LS (g sslme 5 Aeliall 5 ine ailiad 4l oS yall 13 5 celid ) i
Aristolochia trilobatacsls <ald 5 (3) ) 5l cialativwn o o 5l e 25 5 il

G gl salimae s lalin Laal o sh5 )5Sy el oJ i) Jlerinly Lgle Jeanidll
ey osaall adll claliinall G 80 LS eclill 13 31y 0Y ayshs ) lSH cilaliiig dals
i 5l Al Jal ga) e yime Lo L

Aristolochia longa L. <ibaliiual 4 9 S dda dglalcill 7-111

Avristolochia longa L. Cilualiiawal 4 108 A 4dalidl) 1- 7-111

Technique par contact direct sibsal) (ualll 4385 -1 1- 7-| 1|

Ay ylay b Jass g ALY A5y Hhay 3 jaiall Al clialadinall 4 508 e daliill il iy
(Jazinal) Cudall Cana laliinal ki GO (10)d 2 (méthodes des disques) o=l Y
Dby 4 el clialiiiadl 5, aall LA S Gua Gl cana Lyl 5 Sl ¢ sl
Lall il palatuall 38 55 205 Ll ol gy 580 O 6 cadail) ae Lo Cuuliy aally Jayiil
(@ lEs) QDA Jara & J gl B

dpnliall o gara (328 IS ol jlad G (38011 (IS dpulua 23ad (2003) Ponce et al. s
19 - 15 Cm bl QIS 13 las s cae 14— 9 g Dl 5l 53 13) Gulis can 8 (o JBT il ie
Baad dpulual) (8 2aD0) (e STkl SIN L cae
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Aristolochia longa L. <Sbaaldiid 45 5K s kL) 10 J g2

() Janl) Alhaie b

- Pseudomonas —_ .
Bacillus cereus | Staphylococcus aureus aeruginosa Escherichia coli
ATTC10876 ATCC 25923 ATCC 27853 ATCC25922
Jle/dn pali el S A . ot s
- galdiwall Lit) )
25| 50 | 100 |200| 25 | 50 | 100 | 200 | 25 | 50 | 100 | 200 | 25| 50 | 100 (200 it £ 5]
+11,6 EAFs
- - 7 15 |1+18| 1422 - 10.5+8 0.57 - - - 54
+16,3
: saliiual) .
- - |8 8 |1+14|0.57 - - - - | - | - [T | EAFR L
o
- - - - - - - - - - - - EAT U Al
s )
|8 || 8 N BN EMF i s¢d
13| 14 | 15 12 | 17 [¥18° 13| 15| 20 - - palitual| EMFR
0.7 o sitiall
il
+12,5 . oy
07| 09 0.7 - - - - - - - | - - EMTau
+17,5 ESFs
12| 15 07 9 |11 ]| 14 13 17| 19 - - - 58
14.5 oaliial) .
12 07+ 17 9 | 11| 15 9 | 11| 17 - - - P ESFR il
-1 7 9 - - - - - - - | - - EST <l
24 30 25 35 Gentamicin
(S) Lafie il ¢S o) £ g
¥ | n + DMSO

(£SD )<l L] Ol ) S5 o adl
(effet bactériostatique) Jasia )—*3‘-’ .S
i+
Ly g e -

Sl ¢ ) cana Lyl e o il calial) adl  Jsiliall Galiiudl il Jeaad) (e a3l

Pseudomonas

Auban Al 5 2020 = dlo/ge100 SS A A ddadall Blalidl jld )38 Cus geruginosa
S Ll L asai

iy ddafie L@ LLLSEMPr WL aldll paliiud) kel dua

Bacillus cereus b xiSs s Staphylococcus aureus b wiSal dslls Ll cauns
3 glie cuilé Escherichia coli Loty dpilly Wl ddslon aa iy A il e asl5s 185
ol b Ll o il LSl g1l JS JleVlad 0S5 ol (EMF)H el ol cpalivinall 3]
S5 e ae]2.5 o Ll i )38 485 AuluaBacillus cereus LSy il @ (EMT)L Al
U8 s paliiunall By Lal bl gl B Al Apuasal &30 5 JLe/n100
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Lol Al il Hhad IS Cus gslaie Ly 8 (ESFr)dlls (ESF)) 56l ¢ sadl il
Lol Al NS clas Al @iy a5 MV sill e as175 aa19 Pseudomonas aeruginosa
Bacillus sl il e as]5 5 14 -8 Jaydill Jhd SStaphylococcus aureus
4a s\ie cailSé Escherichia coli Ll clcal lasdilun @iy a5 ae]7517.5 Jandill) b (\Sdcereus
LSl )5 US e b e S8 (EST)lall sl Galidiudl el (paliiuadl (]
b .Bacillus cereusbiiSs A& Jlo/ge100 S5 die ae9 yhady 53 sane dpklis Laid jelal ua
OY JW/@a200 xS Al e g o) Wl a8 Sl paldiiall dally 2 Y)
Sle (EAF) Slsel) s sall Jlall paliival il OIS 85 s gale geilis Ldany ol Jlo/ga100 S il
el il plad a8 5 Banad L Sl s dpulua CulS Eus ¢ S Staphylococcus aureus LSSy
Lol jlad a8 g dulua il pseudomonas aeruginosa U dawill «ae22 o Jlo/ga200 S 5
CilS a8 caa7 o dapil) Hhd a8 s Lagare IS8 Bocereus e il Wl cae 116 -
Lol plad S (EAFN) WD Sl paliiiddl laa dulus Staphylococcus aureustb_iSall
Pseudomonas O iSall e JS uilS 5 asg okl Bocereusiasiae dphaliiy <as16.3
clipall Sl Galdiudl 5aY) Gy paldiual 13] daglia Escherichia colisaeruginosa
A Y LSl e il e i ol (EAT)
am Al KA claliiedl K Gf Ladl claliied) daline il o & Has
LA aliius (et led g dulus e 5 daslie cilS 5 a1 28 sl Escherichia colibsSs
Lyl L0 e 5 4 0 o e e S e S
il 5 Al eall e Ll SYI el L Ll calSs A lndl il clialiil
Ll Ll 5 sl ol sl paldiudl e JS ae Ll 8 ES A (100 528)
Pseudomonas aeruginosa_s Staphylococcus aureus csle il a8 Al sell ¢ jall el aliiil)
Jsia (8 dai sall militl) (5 WS L Staphylococcus aureus sie Jlalll paliive yili jai)
5 el Galiiadl (e S ae Al Jlad e S Jsilidl Galiiedl Sl ¢ 3all G (10)
sedl 6 all i giul) Galii)
sl slcaall Al el Undia )il (S 3 yaaall LSl ¢l ol Lo clalaiuadl 5l danl
(66 JS5)(10 Jsaa) Boadall 4y Kl G IS e ddle Lo dus 43318 Gentamycine
sai e il gl Al 0K 2l DMSO Jertisall Gt ll Ay Ll 2l cilialivivn) aa 45l
Caline ity LSl Ll 3lalie mungy (655 64 «63)JSEN (67 JSE)s maal) sy
ilaliion
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pseudomonas aeruginosa e EMF SEMFreEMT 4l sitisdl cibalainall il

A piliall clalditiiall U jiClt fabidaal) Aulalill) 63 (S
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pseudomonas aeruginosacsle ESFSESFreESTay siw) clialdiudl il

A g claliiuall U, all Saliaal) ddalill) 4845
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pseudomonas aeruginosa e EAF SEAFrEATA cilialaivall s

dilal) claliiuall U sl salaaal) Adaliill 65 JS
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« Staphylococcus aureus¢ Bacillus cereuscs Js & Gentamycine > gall 3L&Y 50, 6684

< 3l e pseudomonas aeruginosa s E.coli

E.coli «Staphylococcus aureuss Bacillus cereuscs Js = DMSO ol saL&Y 50 67084
< 3l Je pseudomonas aeruginosa s

Jlw oy A 7 3al) 48y 30 2-1-7-111

4l (el Ciagd S Aristolochia longa L. <ils clbaliivd (CMI) badiall (2o 38 sillaasy
daglie cals Al 250922 ATCC E. coli LSy oLy 5 poiaall YLl dally Ly i8Sl 3alias
CClalanigd) (<1

(CMI) ddaiiall Liall 380 il ad apass Jal (e Jilas Jass s 8 7 all 48y yla 8 Lgale Jeaniiall i)
paliiuall Helal Cua (1) Jsaall (& Aaia s 4 g5 4 gilinal) dilall il cilialiid
P. LS duwilly Jlo/ga 3,125 (o CMI 51 G 6 pidall Ly Sl Jasia 3 i Camaial J silisal)
i) paldiud) 4 Bacillus cereust xS 4l Jle/de 6,25 5 S.aureus s aeruginosa
L2 3815 el Jaliindd) sl o 8 Jle/in 12,5 21038 4 Sl 158 waend Jaia 30 38 5
50 = (EAF) 56l ¢ Jall Sl Galiiudl CMIC 8 dua claliiod) Ay 45 )lie el dajie
oalaiudl cMI W e il e S, aureus s P. aeruginosa LSy (re JS) dlo/is 12,5 5 Jle/pa
Lol e daas i 53l O s, aureusd deaily Jlo/ge 5020 a8 (EAFT) WAl Ll
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dlalin 5 @8 of (2009) Coulidiati et al. kil WS 2l 7 300 Ly e Ll ala 285 3 y0al)

(CMI) LSl e 3 53 Aol o Jiad g €0l galias
Aristolochia longa L.<bs cilbaliiuel ddadiall Liall 5080 58 11 Jgaa

Bacillus Staphylococcus Pseudomonas
cereus aureus aeruginosa
ATTC10876 ATCC 25923 ATCC 27853
Jh /g (CMI) Bdal) S 3 S Al iadll |l g sal
s Al
- 12.5 50 EAF i 56
waliiual ]
iLa
] 50 ] & EAFr
caliiual) kil
6,25 3,125 3,125 sl EMEr
s 3
12.5 12,5 12,5 aliind) | ESFoilsel
(gl
12,5 12.5 12.5 ESFrtal
(S) bl ils S L) g g

Aristolochia <l (écorce)—B e 2003 4w Camporese et al. 4wl )3 ae Lital ja 45 jlae Sl
Gadhie et Ll 4dde Uliasi L 4 jlaa & 5 Jlo/e2.5 Aty silisall alicival S 38 5 trilobata
Lo Jai g e Juasy A8 (1999) all.
<l ae Bacillus subtilis<llS 5 Staphylococcus aureus sPseudomonas aeruginosa
S0 G,sY) 5 bl Al 5 gl Galaiuadl Ll Aristolochia paucinervis pomel
LSl o Ll IS e S 58 5l 1 5 ¢ Jle/pal
) aaied kil s o cclialiinall a2 JSI 4 5w Aplaliill il el o apkiis
A0l clalitdl g g A Sl YL clalitiud) 3 e S
Adama Aoy 3 ysidall ALl OV e ST g ol g gt Jandi e 5 aEl L cilbalitial) JS
CMI = S. aureuss P. aeruginosa aa 4xhalin Si jlall gl (aliiual Gis Lial jo
o lly ) ddlz) Jle/3e6.25 - Bacillus cereus b iSs 8 a1 5085 Jlo/da 3,125 - iy
e Lt 5 4 o) Cilaliadl) (e sl Lgia sl s 3 gadad 5 4 jee Leils <o 323 P, geruginosa
LSl o2 e s clian caliial il 2l jall saliaal) ol sall aia da laall (e 3y 3l e gacasl
138 (Y daga iz S, aureus zolind dwally se( Sahu et al.,2012)<bidinal (5 s3e e A g sl

Bacillus s Bacillus cereusce>  <(Camporese et al.,2003)al) Ll sale (Gl A
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paiil) e A g ()5S LS Gl 1Y) e maall b CleiDU dunie Jal 5o Ll e Ca e subtilis
.(Kumar et al.,2006) 122!
Clialiina slaiad e LSl slcas LU (2003) Campores et al. - A Gl o < ekl
sl palaiuall a8 ol jal) Aladl g A gall U 55K 2y aca Aristolochia trilobata <l
(1999) Gadhi and al ._SY WS agle Ulast Ll & i & 9 J/de 2,5 CMI dasdy il |aa Calal
LlieAristolochia paucinervis pommel(syn. A. longa L. ssp paucinervis) <l of 4l ja
Ol a5 cus(2011)Angalaparameswari et al. <y 8 48y 85 (il Saall dliae 2 lac
Lol sleas wa Jale iiadAristolochia bracteata <ol Y cilisad 5 J gilinall clalitiig
Uaes Sle (gsiad Aristolochia eiad Al clial) of cladpall aldl (s Al dean
gl ¥ ¢(Chen et Zhu, 1987; Hashimoto et al., 1999) (acide aristolochique)ﬂ:@}ﬂwﬂ‘
s elliey el ol s ;Y1 Gmes e (s 5isy Aristolochia longa L. <sls of (2009) Cherif et al.
.(Sosa et al.,2002) leilDl salicas 5 deliall 3 jisa (ailiad S 4l
aa LaZi 5 Avristolochia longa <l (e Jisjaall S all 138 0 (1990) Hinou et al., _S3 35
J JaY) il 5 Jsilina) claliiue e Jsmall GS el udi 20 sel) L Sl ) gl Calisg
Aol AWy dmdl LouSll dalcas sua dklis elalAristolochia  bracteata
.(Angalaparameswari et al.,2011)
kel @l jpmaill 8 Liadl Jaisall ey A siliall laliioall 3 clibglgin ¥ (e 2 g
il lll 8 dleiudll Aristolochia (sisd Aalill cllall g1 eY sl o all
Z e Jysue S yall 138 (58 o oSy ALl il jall o3 e (Balick and Arvigo,1998)
Lol Uloand 1 Ly 0 aoladl) ALl
cilbaliiud) 3€ 5 Jo € aa ) adied LSl saliadd) llaill of Jaadt (g jal dea o
Jariall cudall & g8 g Sl Galdiuall g g iy Kol YL
Jie Al s gl LAl 35m s ) clialiudl o3 Gu Ladlall CMERY) aa L N
O (1994) Levy o83 Le a5 Ll La S yig A2 Lall 3 ga 5 0 sibiaall el 81 el 53 533U1)
Avaal Y il 5 Kaall dlcaall Jalall it LS yall 534
Claliing) Lllaill s Cah agaal (st Cudal Jleninly 45kl claliiuad) of LhaY
Ol (aliton V) &gl clalitd) e &jlhe (ULl Galitun; sell ¢ el
68 5 5 LertaaST (panl g (omil) Lgmy 3535 A gidl) S pall Jnad ) e 5 (0 (S il 038 ¢(10)J 52
Ao O Lale el all o3l LSl daglia e i35 Y gl 40 (18 (2004)Taguri et al. 2
b (lignanes)oled asas o Gl Aelengans 4 sisd) Clalituall Al 43S
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(Vila et (caparrapidiol) Jsl Sy Jsadsn Ob ySawwy ¢(kaurane diterpenes) OlosS
.al.,1997)

Glaliiuall gl Euas (2011) Koruthu et al. s (2012) Bhatt et Negi Wale Jaand il s
Ao giie de gana o (5 sind 5Lk g 3 )l gl 385 Ale Akl A gianY) ALl
Al Gl pe ) Sl e

Sl Hall e la ye e Badaiy 13 5 cilydal) Juadl WIS () sl g Jsilinall () 228 Liin) o 8 Las
o) b dleriudl Glpddl el e o G5t 5 el — Jsiline (Jsilinal o clal )
L) (e (Y sl e dgadadll LS jall) 3008 Baliaall 5 <l g jSpall 3alizaal) LS Sl
.(Eloff, 1998; Deng et al., 2014 ; Al-Zoreky et Al-Taher, 2015)

) e S (e i () (S adAILY) dag pdy & pemall Clpdall Al lasia dulee ()
.(Koruthu al., 2011) LSl slcas Jle 5l <l

IS die (@bl Galiiue) el ol L i€l layis shalial jhad Caeaal 4l clbalitiuall cings
Allad J81 )5Sy el b yS ) Al ) a3 138 (s AY) cilialiinal g 4 jlie 3 5l
SIS ((Sukumarn et al.,2011)ELA (e Aledll GLS el Gadadiul i 45 sunell Gludall (e
) (383l Aristolochia bracteata Retz. (3,sY dulall claliival (i (2012)Sridhar et al
Aok a5l 4 0K am Al

Lagalana) il 53 gDl Cudy 43ld (Audad ol Al oLl () (e a2 ) e Al (Al il jo g
) Y sl Culy elall G A gine Adeay L Sl salias ki L 05V AU (Gl O
Sl G Gl Ly gl o (Yamajio et al., 2005)k8 53uS3 Baliae LS 5aS Dpaal L]
i) 8 udeS elall ) seadiivn (a8l Cpalladll oS3 Cus (2007) Vaghasiya et Chanda
4 gand) ludall Jleainly daliioaad) dlal) claliiud) of aa s Al 4ol 0 o oS J Y
Al clealitiiad) e 8 jaaie da A K aca Audalis ¢ yelal

Sl Galdiud) 381 55 Gy 8 LSl sladl) Ll Cieca of ) 15 )WE1 (2013) Nisa et al.
A 3y0ide Cilbyg Sae 2a Allad e Caday Al Alill Glialiiiie e aaal) Cua aalially Gl
by g Saall saliaall LS all (e AL CilaaS 25 5 (M) ) gl ) (S 5 Adpiza 380 0

By o il claliiudl J< e lie CulS E coli ATTC 25022 LSy of Wil o il & jglil
O L al L,uSall o380 (2003) Camporese et al.  Adibad) il jall Gasy il s2a il
Gadhi et al 2 al SlI3S 5 Aristolochia trilobota <k (81 sl s alil a 58 5 5ISI Clialidine (o )l
Aristolochia paucinervis Pomel(syn. <bal 3 ysidall clbalitiual JS 4wl 4kl 6l (1999) .

ol <l (2014)Suliman Mohamed et al. <l s Ecoli 2 A. longa L. ssp paucinervis)
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diasis «Bacillus cereus <SSl oda s Lol &1 Aristolochia bracteolate <laliiue
Sridhar _S> &l | A tomentosa.s A. corymbosa L (» JS sl (ds e (2004) Wiart et al.
2l Gl L S al Aristolochia bracteata Retz. (), sY 44 sl claliinal (i (2012)et al.
Al 3 Ll (ae38) Pseudomonas aeruginosa s dxhlis ciagd LSl Ecoli LS e
5 A. bracteolata (= JS 4 silinall 5 43 sl Gllaldinall o S5 (2007) Vaghasiya et Chanda
E.coli e danii (51 (3ia3 A, indica

Claliiudl JS daglaa Ecoli Al <l cpl (2015)Metrouh-Amir et al. 4wl )3 & il (i
Bl dplall claliiua) alaeal 4l ol e Juasy &l (2011) Koruthu et al. <3S ¢ gl
Aladl) il s Sl ) Lgale deaniall 4y 058 aca Bl il & COAY) Cuaw a5
) LSl saliaddl 41L331(2007) Vaghasiya et Chanda caes Cus ol 1388 33 52 5l
OS5 3 Lguds Ll 6 Adad ol Allad Ui pSe dgas ) a3 Ay jaall Ul L ekl
Axdiaa gl 32 ik

&Sl L) A3 8 Caanall ol ylaial Ly 5l sobiaal) kbl il jands Sy

Cllaal) Ga i€l e daine sl 82 jdie Allail) il Sall cadl ) 3 (Hayek et Ibrahim, 2012)
& AT @IAELN Jal 28 Jand il Ll Jan Ll )Y Gosb o el jSaall 4 suall
.(Garrod et al., 1995) <5 Saall daliall ApIaadl jualiall (pe BAELWY) pia s dilaasS sull) Lgiaksl
LAl 45 VL pabiaaa) ey 3 ae Jeliilly 4 g1dll S yall U 5l slaall il dagi
.(Scalbert, 1991) Axiaxall Ui Y1 5 o) sl (e 3aEILY) aia g

LoaSall saliaall dphliall o (Y peds ) Al bl jall ae Uil 2 0 sl g5 il b
(Hayouni &l 4y i3Sl A3l 5 cndall dapda (adlainl 48y jhay Jasi i dlall Clialiill
et al., 2007; nisa et al., 2013; Metrouh-Amir et al., 2015)

Aristolochia longa L. Cilaliiual 43 jhd sk 4bLal 2- 7-11]

Ly halie (gl Jaadl Al 6 jiaall clialitiuall JSI dpally Dol 45 ylad v ddalial) il cilS
A gl s A0l o Alall o) e claliiuall JS o Jay 1385 couaal) Sae eliali) aay
il phadll aia Alled (S5 Al Jlo/3e200 35S 5 Jlaill 5 A sedl o Jadl el all culull A3 ¢ a3
Condida albicans ATCC1024 5 _eall Aspergillus niger 2CA 936 ¢Aspergillus flavus NRRL 391

(71.570¢69¢68 JS5)
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Aspergillus niger ie ESF SESFreES T siw) cilbaliiuadl 13l

Shadl 4 gl 5 A sitinall 5 Alall clealaiiedl el yhadll saliad) Adaliall | 68 Sk
A.niger
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Aspergillus flavus e ESF SESFreESTay sine) cilbaliiudl il

Shadl 4 il 5 A sitinall g dlall clealaiidl el jhadll saliad) Aubliall | 98
A flavus

Aflavus A.niger (» S (s yhadll saill ) sela 708
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Candida albicans .l ESF sESFr¢ESTA sisa¥) cibalitiuall il

8_ed 4 sl 5 ) giliaall 5 Al clialiviinall il yladll saliaall Akl 7184
Candida albicans
«(hexane) o) Sell clialdie (ul (2011)Duraipandiyan et Ignacimuthu Jsl_s ae &L 12
MTCC 1344 . dhalis sl 25 & Aristolochia tagala cham. <l Jsitisall s Jiisy) s
ol sl (2014)Suliman Mohamed et al. <UX  C.albicans MTCC 227_s Aspergillus niger
Aniger aed Lo boidall @l yldll JS gei e Wl Aristolochia bracteolate <baliiiw

clo Gali 5 G)LY Al claliies ol (2004)Wiart et al. a5 SIS, Calbicans.s
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@83 ol (2012) Sridhar et al. 4wl (2 .C.albicans = i ol Aristolochia corymbosa L.
Gl dyyhd a4kl gl Aristolochia bracteata Retz. (3usY Aglall clialiiuall
okt s i dia @l oS8 e Anigershil) e il L 0K & A sl claliii)
A (i) 3 (A 4gle Uliasd Lo e cuilS 3 A dagiil) o385 Jlo/ga 200 555 (A flavus
i3 aliiud 4l Calbicans (MTCC 10231) sladl dudalis (sf asy o1 (2006) Kumar et al.,
Claliiual of K3 (2007) Vaghasiya et Chanda 4wl )2 & IS | Aristolochia indica L. <
2.Calbicans e Ll sl 383 ol A indicas A. bracteolata (s JSI A3l silisall § 4 sins)
Adaliall bl il 38 yaudi Sy Cua (2014)Suliman Mohamed et al. i) 8 (381 55 paY!
Aoyl Aglal) Claliiial 8 ddadil) ) Aledl) LS jall (e 488 40aS 2 g g adny

Aristolochia longa L. <lail) drams o -8 |||

Balal) doandl pise ()5S Cua Ay yma e Bale Ao Al Al Ol gadll gl (e alad) doand) et
.(Mridullaet al., 2011) DL50

Toxicité aigué  Aristolochia longa L. <t <Al 3aad) drand) -1- 8-111

il ) aliiiue 4 giaa) ol il dpilly 35 Alla (5l Jansd ol Al all 524 3

4ol A Gl sk -1 -1- 811

a5 ol Galiiia) eUael 38 4 il 4yl (8 6l Lol IO )l s 481 e e O
LA ae A jlie Sy ) ) JST dally (50 8 sak ) b o) WhaY 4 14 524 sl Giall
5L ) A a8 s Aallaal) (5 AN 71 8V pe A jlie 5iS) il AV 13 8 Bl 3l () Jaa Dl
0,78+4,49 352 7 sall 5 %1,58 £5,95 21z 8l (A5 <%1,06 £16,49 = el & 7 &l & 550
By ((73058)%1,92+ 7,48 =5 z sl Lal 040,66 + 3,35 2 4 zsill s i il e 91,15 + 4,615
§4,8 = caiSall () 35l )8 G a1 14 820 8 ) s3] JS) Sl () ol by il o2a LS|
38 (S 5 Aadlaall 2 8D Apai€all ol 5 ) pe 4 5lie G o cilS 5 aalill & sall duilly(72084)
ol Jsaall 3 enge a0 LS dallaall 2 6800 CandiSall () 5l e 45l (5 53 (55l
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3 el 530 DA Al 18015 20 LEN = Al o Sl ()55 5ok 120 500

CudiSall sl | dadleall 2 055l | Aadlaall 8 ) 51 z) Y
©) ©) ©)
14 0
0,35+4,8 1.01+ 33,9 0,79+29,1 (OI‘.C‘).A)MLL:;J‘ G}éj‘
**%0,444+1,75 0,40+31,2 0,48+29,45 (13.{:)_;)1 G)él\
*4%0,25+1,45 0,28+33,74 017+32,26 |  (24c_a)2 sl
*#%0,36+1,45 0,33+32,85 014314 |  (3ie_a)3 zdl
*%%0,20+1,1 0,96+33,1 0,50+32,8 (419);)4 C)él\
*#%0,50+2,05 0,77£29,5 07742745 | (5ie_a)5 g sl

(ES/12)5 He (B8 )4 Ao (@S 6)3 % (@S 42 e ma(iS/E2) 1 3o

6- Gain du poid

€

C

0]

9

(@]

o

=] *%%
o *xk  FFK N
c

[@)) f—

d 9
Doses(g/kg)

Al 5ae IS Aadleal) ) 81 5 LA & gall () il oSl () 550 72084

(&8/812)Ds s «(&5/¢8) D4«(&S/g 6)D3¢(&S/E 4) Da¢(&8/82) Dy «(&8/¢0) Doe*** :P<0. 001
S al bl 13 o e Jia 13a 5 ¢ sl ohais ellia (Sl il (72) IS 5 (12) Jsand) (e Jaadls
Ol el
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N
g

[EEN
()]
1

Changement du poids %
(BN
o

**k%*
*k%*
e Fkk *kk
5- *%k*
0-
S I @ P &
Doses(g/kg)

P<0.¢4_yail) 520 A Aallaall ) 81 5 2LEN = sdll ol 58 (55l (A a3l 4 giall il 738
(&8/812)Ds s «(&5/¢ 8)DA«(&8/F 6)D3¢(&S/E 4) Doe(&8/82) Dy «(&8/80) Doe*** : 001
Masse relative des organes $bas 3 dgaudl) Ai<t)- D -1~ 8-- |11
8 il Laguand g oKl 2l (e JS Jlaiinls W cdgjatll (e pg JAT (& ol ) (8 2ay
Claaall o2 2S5 dale il 55l G ¢y slll canad) (JSE e IS ) Gty 32 aall Cpelly
A gall Gl (355 28U 0550 KU 055 O Al i ) eliae DU Agenl) ALY a2y
: S (13)d sl 4

il bl ) (alitadly dallaall s dallaall s o))yl sliac Y Gl <Y 13 Jgan

A.longa L.

A a:l) z) Y
0,001+ 0,009443 0,003 +0,04983 (04e s )alil) = 4l
"0,0009+ 0,01001 0,002 £ 0,05653 (14 3)1 z 58
" 0,0009+ 0,009169 0,005 £ 0,05650 (24c »2)2 z sl
"0,0007+ 0,009319 0,008 + 0,05683 (Bie )3 7z sl
** 0,001+ 0,01202 0,006 + 0,05409 (44c 12)4 z &l
**% 0,001+ 0,01386 0,003 + 0,05641 (54= »2)5z 54

*#% P<0,0001 <" p>0.05 «SD = (6=0) Slie 64 Jama Jiad dad JS

(E5/812) 53 a5 (85/88)4 Ao ae(@Sf 6)3 Ao hae(@Sk 4)2 A2 hae(@842) 132 a
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Masse relative des reins . .
Masse relative du foie

. 0.0201 0.08-
—_ (&)
G: *kk é ns
N 0015' *% > 0.064 —
v © e =
o ns s E =
2 0.010 ns & 0.04 —
o — o =
o e ) ==
= — ” 0.024 =
& 0.0057 — @ =
a = E =
£ — 0.00 Y f ——
0.000- —— 00 e
9 N A D x 0
Q Q Q Q Q Q
Doses (g/kg)

Doses(g/kg)

oaliiially 4 8l daddl lad) o Adlinal)l e jall K1 Ak Al AUKY @l it 74085
@ ns sl Boall Jiad sl (6=0)+ 4 Jae & 2l Aristolochia longa L. <l )
(&S/£0)( DO) 0de yall :ANOVA JUWid) caws ##%(P<0,001)¢ ** (P<0.01). & sime e (34l
« (&5/£8)(D4)4 4= ualli(&8/g6)( D3) 3de ol ¢(&S/84)( D2) 24 sall (&8/2)( D1) 14e 2l

(&5/812) (D5)5%e sl

aLall o dll ASl dpal) AVSY G (5 gima (3 2 Y 48l (74)SEN a5 (13) saall (e Jaadl
28U dpul) ALY 5 g gime g i) Gl f Laadls KU Ll Ll sl 21 @) G
il oda s Al e 446,77 5 %27,29 danis «(38/812) 5 Ao all 5 (38/88) 4 Ae jall Axlladl)
sl ying Lo see Sl 3 5l il Gile jall 8 KU e als Al ) 1 o s Gl
{(Raza et al., 2002;Teo et al.,2002) sl 3alal ia yil) ey Apanall i3S Allall slime V1 (35
AilpasS gand) ) LAY -3 -1- 8-111

Sl ey Talal) Qa3 o gina (38 llin Sy ol Al eyl ) aal Ayl il gl iy
Calidey Aalladd) =) 8Y0 (0 4o all) 3Lal & 5l 4 5l6e die 3y jualal) 5 g il SO cadll
& Ssima (3% lia (Sl 4l Laadld (ALT AST,PAL) sl Jdlaill dally Wl ccle 5l
JLEA) 8 (888 12)Aaslall de jall e Wl ¢(Phosphatase alcaline) PAL (Sl lidu g Lial
Al gl (al s s sia (5,8 Lland (Aspartate aminotransférase)AST Jl et 5i sisel <l yuu
oYl el b dudal) de el ae Ll bzl oSy a1 10 A 8 il g gl )
iy L ((3S/66) A de ) 8 Uau sia s ( Alanine aminotransférase)ALT ) s 5 sisal
(&S/E12) Al de all & Cluniia (5 520 (38 (JSE (créate) S 5 (urée)sll KU Jallas
(urée) Losll Lal caalil) ae & jlie aiui (& s gl OIS Cus (Create) ot S dally
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e E/E654 3850352 i sall WS G G das gie (3 OIS S s (& Qlaléail LilaaDld
SIadl i) e 3 125 8 38 55 4 deall b winls s G 5 s
o Tald LbaS sl Jalsadl G ph) s o ¢ (14) Jpoall b danm sl Lol 5l
Bl Gile el
il Al Al Al aliiuadl dallaall g dallaadl pe o) il At gl QAN 14 J oo

salad) dadl Al 0 J3A Allonga L.

d Az 3T a a 0z FPSJT
) LAY
“11,19472 " 647 695446 |  "4,71%36,67|  "6,92456,5 5,83+44 iy ALT
442143235 | ™13,77+1755|  '36,13+228,5| ™22,63+1315| ™29,55+180,5| 21,15+166,5 (UINl) AST
"26,80+177 |  ™21,34+140|  ™12,02+144|  ™1345:152|  ™16,21+124| 12.32+1545 (UIA) ALP
"0,65¢6,4|  ™0,75+5,75 "0,23+5,65 0,646,2 "1 1146|  ™0.4045,05 (mg/l) CREATE
“"0,03+0,235| 70,02+0,285 *0,02+0,3 *0,05+0,3 ™0, 03+0,35| 0,029+0,385 (mg/l) UREE
"0,17+1,115|  ™0,16+1,19 "0,06+1,20|  ™0,165+1,18| ™0,117+1,18|  008+1,052| (@) CHOLESTEROL
0174125  ™0,241,55 022+1,6|  "™027+165|  ™0,18:1,15|  019s1,28| (@) TRIGLYCERIDE
"012+¢151|  ™0.22¢1,58|  "™017+151| ™024¢1515|  ™0,15£1,35|  0,15:146 (9/l) GLYCEMIE

k%% P<0.001%*P<0.01¢% (P<0.05¢ (5 sz yense (6=0) SD+ Jdras e juaa Cililarall

AST)Aspartate ) s 5 siaal <l aule (Alanine aminotransférase) ALT ) sius 5i sisal (3]

«(Créatine) OSL_ S ¢(Phosphatase alcaline)

PAL (Sl i g

¢<(aminotransférase

pal (B Sull das «(Triglyceride) wwalall S35 ¢(Cholestérol) Js_iesd sSI) ¢(Urée)b sl
BSE12 15z &8/E8 14z ¢ &8g6 3z &S/E4: oz ¢ f8g2: 1z &S/E0: oz .(Glycemie)
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Gl g Al sgd) s 5ad (e JS1 ALl aldied) saad and) -2- 8111 -

Aristolochia longa L.

sl Ll ol Ll 5 (sl 5 (31 531 5l sl o ) (aliiie (e 3S/6 2 Ao ya ) il s die
oot he 14 Al s Allay o) ) gy G o) ) Wgle o Alls 8
e palel ol Jaadl ol Glaill Al (aliiie (e 38/ 5 de o ol Gis pady Lad W2
deld) Chual L LlaaY Can 35/6 5 40 jall cia die 63l G DU el paliiival (e Dyl
Cual s dana pali Cua Aladl oy o jainl g ddan Aday 48 a5l Ul ay o lass V)
ANl e AUl gl 8 A5y el g alall e By el
Al A o ki -1 -2- 8-111
3y Ol Galdiud) elae) Ji 4 el Ay 8 gl Aoatl) DA o) A (s A8 e e G
LA ae 4 jlae oSV ol JS) Ay sl G sal ) lia ol WlaaY s 14 324 sl Giall
5L 3 s €38 G Aalleall 5 AY) 2 8Y) pe A jle ) S AW 13 sal 5 ) JaaDls
8582 A il Gl paldivndly palad) 1z sl (A5 ¢1,062%16,49 = el e 7 sl A
% 2,32 £16,63 = 3B 38/82 de a3 )5V Al (aldive (aldll 2 # 5ill 5 9 0,53+4,78
+1,23 — S aa Admia Al il 3885 de s Ll Al (aldiidly alall 3 56l
D8 G g 14 330 B ) AY) JST Sl (sl llay il o3 LST 85 ¢ (76J55)%0,19
LiSall Gl 35V pe A jlie dagd e il (750S5) Ll 7 gdll dilly $4,8 — i€l ()56l
Sl = sl a g sima e 40y CEN 5 Y gz il dailly (5 gina 3l 138 (IS 5 dallaall 21 85
(15)d sl (8 e ge 4 LS 4,38 o Sl (5 5l o8 i
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4l Baa U4 dadeal) 7180 9 LAY &z 581 ) 8N ¢y Lokl 15 92

Aalleall amy 050 | Aadlaall J (35
i€l oy 4l . _ .
. () &) gAY
&) . .
14D 0
0,35+4,8 (03 ya)2alill 7 54l
1.01+33,9 1.13+28,9 5
0
1.6+36 2o )l
kkk N .
0,25+1,65 1,35+34,35 DLFR(
—— =
™ 0,514 38 ) e3083 2,20+26,45 NN
’ ’ D2F(& sl
/g 54e 12)3 z A
**%() 05+0,36 1,1+29,8 0,7429,7 Ds FR(L
5

Ll Cudi€all () sl e 4 8 P<0.0001¢SD + (3=0)) e 3 J Jars Jicidad S

gain du poid en(g)

k%%

(U 8/2 )3 Ao (B} /8 2)2 Ao (Ul §5/82) 132 2

k%%

ns
i
**
l*** )
*k%
<« - <
> <& <

Doses(g/kg) des extraits aqueux des feuille(F)et des fruits(FR)
2 et 59g/kg

e P, 0016 yadll 30 IR Aallaall #1815 LAl = sill o) il ansiSall o550 7508
saliiue (e &8/8 2) Dy FRe(SDsed & all paliiue (e 35/82) DoF<(&8/20) Do.**: P<0. 01
(UL paldiie (e 3S/85)Ds FR ¢ Ll
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Changement de poids %
|_\
o

54 %
| BNl ***
0 : | B NNl
3 « Q& &
3 o < <
S S S$

Doses(g/kg) desextraits aqueux des feuille(F)et des fruits(FR)
2et5g/kg

P<0. A yaill 5ae JVA Aadlaall 21 851 5 8Ll & il o)yl ¢y 55l 8 5ol 31 Ay siall sl 7684
(= &5/8 2) Dy FRe(P 56l ¢ sl paliiuns (e 35/82) DoF«(&S/80) Do*p<0,05 «*** :001
(O paliine (e @8/85)Ds FR o Dl aliiue

Masse relative des organes sbasSd daudl) Al 2 -2- 8-111

3 il Lagand oty (Kl g Al (0 JS Jlatindy Lad iy jaill (e agr AT (A Gl sl J8 aay
a3l s2a 2S5 dpale CilS sl Gl ¢ gl canall (JSE e JS o iy 3yl cpally
(16)J sl 8 daim sl eliae DU Al ABSH apa 2y
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el e all el Galitudl dadlea) g dalladdl e ol il gliac 4yl A1 160 93
A.longa L.l W s

A ) z) 8!

0,001+ 0,009443 0,003 +0,04983 Do(04e Ja)aLall & 5l
" 0,0005+0,010433 "0,002 +0,04866 D,FR (12:_ »)lz g8l

"0,0009+0,01191 0,006 +0,05827 D, F(24= 12)2 z 58l

'0,001+0,012236 "0,007 £0,06080 Ds FR (34 12)3 z sl

i€all ) sl e & jlia * p<0,05 ¢« " p> 0.05¢ SD + (3=0) e 3 I Jare Jinidad S

ns ns .
oons
0.084 0.0154 —————— NS
2} % !

9 £ *
0 [0}
> 0.061 o ns
° % 0010' —— e
(0] [
> [0} &
% 0.04 2 b
— © [}
[0] S &
s 2 0.005- ’
@ 0.024 v "

||
© g [
= £

0.00 0.000 1
0 Oq’ Q’f‘ 0‘3 qu o<°
Doses(g/kg) desextraits aqueux des feuille(F)et des fruits(FR) Doses(g/kg) desextraits aqueux des feuille(F)et des fruits(FR)
2et5g/kg 2et5gkg

Al Apend) loal ol ARl e jall die o)l g 2 Dl ABKH ¢ s 77084
G Jiad o gaill 3=p)t J Jaxa (A a8l Aristolochia longa L. bl Al paliiuadl
OWEA) G #65(P<0.001)c ** (P<0.01) *p<0,05 .Ssiee 3 G sl ns o sixall
2de jall (Ul paliiud Al 38/82)( D2FR)1A sall ¢( DO wLdll) 04e Jall, ANOVA
(Ll aldivne 3S/EB)(DFR 5) 34e sl ¢ sl o sl aldions 38/¢ 2)( D2F)
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zoall AU Dol LN G (g gina B2 Y Al (77)JSE e (16)ds3a) (e Laadl
6 sime i) lia (S8 1S/8 5 Ay plladll = sil) ety Laid V) B il 21 8301 (s 0L
&b 6 sine gl ) Alin o) Jaadlid U Apailly (L8l (i g 9422,01- 038 U Ayl AVSY
il LaaY Gl e il e 9429,58 Ay (35/85) Ao ally dalladll #1830 Gyl ALK
b FLELY) ULl Cun 3 sell e all Ll (aliiidl 3882 de jall Ay (o gina (38
aLall dpall ALK e 45 )80 9426,10 Arudy AU Apaal) 2T
(&5/8 5) Sl dpuilly o€l 58 5 8 KU e 580 4l bl Ve () i Uil il o2a
LN elme ) (0 (Al iiny Lagas | Slsel o 5all s aS/8 2 5SSl die Gl
.(Raza et al., 2002:Teo et al.,2002) Aelus 83lal (ya y23l) 2ay dpaull 35S
Al gl <l LAY -3 -2- 8-111
Ao pall dually Jillail) il o) Cp (A Abilias gl ol LaaY) caline U Jgaall padly
Al V) Ll = il il (e Adlise (S5 Q] Hlaill Al paldiid)l e 3S/8 2 A5 1
oaxd Gl Ll de jall dually XS dag (ssime 34 iy G dua il S1
Jalail Aol (5 gima (38 Alia () Lhaa 388 3S/82 ey Il sedl ¢ all Sl Galiid)
5Vl e jall Lol DL daii o jeds o) aal) 8 Sl Al dally Gl (il S
2SI Aalall @iyl e maaly il GlSs jlaill Sl paldiudl dilly 4S/8 S
Jaall (g gia an (38 eds (oA AKIL palall sy KU jlad) Gl ((ALP ALT )
& Aals LilasS gull Jal gall Gl jlaial dllia G ¢t (17)d 528 (8 A sall AlaasS gl
L &5/85 de jall
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Gl il Al aliiially dalleal) g dalladdl e o) il Ak sl Jallasll (17 J g
saladlped) 4l jo J3A Allonga L.

'd d 1z g o

EXRER]
D5FR D2F D2FR

**Q 5+66,5 "°6,5+45,5 2 5+42,5 5,83+44 (UI/) ALT
")+168 "$32,72+203,7 "5,5+143,5 | 21,15+166,5 (UI/1) AST
*8+186 | ™11,5+166,5 "3,5+154,5 | 12.32+154,5 (UI/1) ALP
™*0,7247,1 70,2346, 26|  0,15%6,25 0.4045,05 (mg/1) CREATE
"50,03+0,36 | "0,005+0,355 | 0,040,345 | 0,029+0,385 (mg/l) UREE
"0,05+1,14 | "0,04£0,915 |  "0,05%1,15 0,081,052 | (q/l) CHOLESTEROL
"0,154123 | ™0,051,55 "0,15+1,35 0.19%1,283 | (/) TRIGLYCERIDE
"0,07+1,88 | 0,32+2,03 |™0,025+1,825 0,15+1,46 (a/1) GLYCEMIE

Ox¥lersr P<0,0001¢+*#P<0.01e* (P<0.05¢ (5 si2a nénse (3=0)) SD= Janas leie yiaa Cililandll

Aspartate)  AST )i i siel & yuale (- Alanine aminotransférase) ALT ) s i sisal
(Urée)slle (Créatine) Ok S« (Phosphatase alcaline) PAL CAlSl jliau gb ¢<(aminotransférase
oz -(Glycemig) ) & Sull dwie (Triglyceride) xwdall (538 (Cholestérol) J syl oSl

ASIES W gz 8818 2:30 50 oz ¢ &SIE2r il ze &S/80:
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Aaad¥) A 32 -3 - 8-11

S e IS il Ganidll il xS (Ll gl Jalsal) Gl laal) dilasS sl il
el e jall e dala S5 2l dal g IS e dai¥) pdalie Jai a2l
.(Cherif et al.,2014)

On B8 LEl ol yaall gl all Sl Galiiudly dallaall o) il IS5 S e JSI asill] andl)
& sedlll EaY) Jia Glaadalll (s oLl Labe OIS cpa bl (e S elac Y Lol ¢
IS i) adalia & SY ST (352¢1) e sall i ol 43 ginall de jall a8y 128 53 S
AN e IS (8 Ad ghae el ) i) diy O pgda Cua (79578) JSG ASH g Al (g
Ao sally (38/88) 4 de jall b sl cile yall dauilly o) 8 O el Gy @llia (K1 K
BOUS (&5g8) Aol (b el 28 el Badlly (78) SRS anale s (882 12)5
Ao pall & X @kl LOAD (any (8 Galiayl Hsebhs (g5 (lia) XS, A e
& pabanl ae sl Culi) Gl szl se s danal 555 S0 (3hlie & jeda (35/5 12)Asalal
OSs ald (79) U zanil dailly Ll (clarification des cellules hepatiques) Sl LAY alasa
QA sl e 5ok ae Adagina ) Ay V) OO Cle jall (8 culSs K Y
ST Y13 5 (glomeérules)y bl (iaxy (A (LSl a4 SIS CanliY) 8 Sl (g ga)
ORI\ PV SV R PANPTRUIS O P B [ E PN T I a M UE BN (I WPy
S zeas ST Flml Gl Lwdill de jall @ SIS (dilatation des tubes renaux)
Sl amy LSS e 2 IS Y
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R A T S R A
5 &i{‘ﬁ LR Byt D Ay

N

330 3 yiidall ol yuill 28l aws e Aristolochia longal. <l (Al palaiud) s 78 gs
B @i D p5g4 Ao nll (B mand C q5g2 40 (A i B LAl AS mud A D aw 14
Slelall e % 1005 x40 _aSil &S/g 1240 x (A F@S/g84e a (A g E (@o/g64ea

.(nécrose)s 3_Ss sl yadie) jiall Clalall ¢(congestion)es ses Glial: ¢l 3
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& g D iS4 deall

.

YA e 14
Fmi E qe/g6

= B c2aLal) A

ey G
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e

.
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-

&S/¢8

= F

-

. &8/g12

grrs|
=

¢ x 1005 x40
Zlsl: DTR ¢(nécrose)

3088 5l adre) jsall cilalall ¢(congestion)s sed &

il

[(distention des tubes renaux) 1S
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& ek WS 48/ §2 de ja el el Galiiuall dually 280 dnill ahliall Gady Lo Ll
and alian) ae 55,8 juiia auia e ) seda pe A sine candil ) ) A o (80B)JSA
A siae G Ayiy edad &S/ £2 Ao jall Gaiy il sl ¢ adl ) Galiiad) Ll dpasll Al

(80CUSE) (5 50l) Y a8l g0 amy ) geda aa

28z Sle Aristolochia longal. <l () sed) ¢ ally Slail Sl paliival il 80 JS
Sl paldiual (e &8/82 A ja (A mwi Bl AS musi A ¢ a g 14 32e 308kl o)yl
X 1005 x40 Sl ) sell ¢ jall Al Galidivsdl) (10 38/ 2 4o jall b i € ¢ il

uabanl : ¢ ¢(necrose)s ) Ss S Ade) yiall cialal) ¢(congestion)cs sed Gia); o8 ) 3 Clalal)
[(clarification des cellules hepatiques) 41l L3IA)
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e LS &S/ £2 de el el Galiiaall dually JSH dapdl) aalid) pady Led
il ) il WA (3 oS munsiseds ae Aagina andil al gedl) 4 o (B81)JSAED
£2 4e s A sedl ¢ sall Al paliiud) L cahliall Jae 4 L) 138 o 38 dilis olaaly

(B1C)sle (apiil s oyl Cua A sdae dpnapad dginy yedad &S/

S zas e Aristolochia longal. <l il sed) 6 3all s el Jlall palaiall 5l 81 Jo
) paldiid) e 38/82 de a i B ocaallll K maid A ;o 14 520 5 p0al) () iéll
X 1005 x40 Sl 1 sel ¢ all Sl (alitoudd) e 38/ 2 Ao yall b guansi C ¢ el
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o ek WS a8/ 5 de ja el el Galiiiall il 280 dnill ahliall Gady Lo Ll
abayl aa (espace porte)lll s S el sl (8 ald 1S (5500 (sl ) seda (B 82)JSl
82)JSé &S/65 de s Sl sell s all Sl paliied) Wi damall 3 dals L)) DAY (el

SJ)S.\M uAEJ:\MCA.A\)A A g CA):\.\SL.S}AJS\ u&hwé\}n)}@kac}aﬂ\)#(CcD

28 zaus e Aristolochia longal. <l () sed) ¢ 3all s Hlaill Slall palaiud) Hils 82 JSi
S allidl (e 3885 Ao sa b e B L A8 i A ;a4 B3 5 piaall ol il
X 10025 x40 RSH), A sell ¢ all el paldiual (e 28/65 40 jall (& muid s C ¢ Ll
.(nécrose)s s S5 sl sadie) jiuall Clalall ¢(congestion)ws sed Glial: ¢l 1) cialal)
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e LS G/ £5 e s ) ) aliall Al I Gl (i) (s Lo L
£8/85 A sa A Ll Al il gale ) seda (of Ada gina aail Ll anal) Ay o (83B)JSA)
JDlail U jaa 53yt gl 4y CailS s maal g5 508 V) (S8 sl 6 3all L) aliiill

. (C3D83) UK (8 yeday LS 35 Sl adl g any ) seds e (auttolyse) Al LOIAT 13

S i e Aristolochia longal. <lal () sedl ¢ Jall s laill el Galaiual il 83 J8&
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ANNEXE 1d: SCHEMA D'ESSAIAVEC UNE DOSE INITIALE DE 2000 MG/KG

Smglkg
3 animaux

50mglkg
3 animaux

300mglkg
3 animaux

2000mgkg
3 animaux

smglkg

50mglkg

SDUmg.‘ku

2000mglkg

CTRT LTI

r

v

v

v

Hﬁohrs dé la
1 * dlape

autras

= Pardtaps 3 ankmaus d"un mbm s sexe (normalem ent des femalles)

=0,1,%, 3 animaux mons ou morbonds & chaqu e dlape

- SGH: Sytma da classification glabalenent harmonlsé (mglkg)

m : non classé

autres

- Ennade b 5000 mghg: voir Annexs 3

13/14

423



O3 &5/302000 (3o ST 0585 O @8 5l DLgy = bt of 5o Caiail yles,3 (Bl
L) (e sl

423 OECD/OCDE

ANNEXE 3

CRITERES POUR CLASSER DES SUBSTANCES D’ESSAI AVEC UNE DL50 ATTENDUE
SUPERIEURE A 2000 MG/KG SANS AVOIR RECOURS A L’ESSAI

L. Les critéres pour la catégorie de danger 5 sont destinés a I'identification de substances dont la
toxicité aigué est relativement faible mais qui peuvent, sous certaines conditions, éire dangereuses pour des
populations vulnérables. La DL50 orale ou dermale de ces substances est escomptée se situer dans la
gamme 2000-5000 mg/kg ou de doses équivalentes par d’autres routes. Des substances d’essal peuvent
étre classées dans la catégorie SGH de danger 5, définie par 2000 mg/kg<DL350<5000 mg/kg, dans les cas
suivants:

a) si, sur la base de I'incidence de mortalité, I'un quelconque des schémas de 1" Annexe 2a-2d dirige la
substance vers cette catégorie;

b) si I'on posséde des indications fiables que la DL50 se situera dans la gamme de la catégorie 5; ou st
d’autres études sur des animaux ou des observations d’effets toxiques constatés chez ’homme
suscitent des inquiétudes motivées pour la santé humaine;

c) par extrapolation, évaluation ou mesure de données, si la classification dans une catégorie de plus
grand danger n’est pas justifiée et

* 1’on posséde des informations fiables indiquant des effets toxiques
significatifs pour I’homme, ou
* de la mortalité est observée en testant par voie orale jusqu’aux valeurs
de la catégorie 4, ou
* lorsg'un jugement d’expert confirme des signes cliniques significatifs
de toxicité dans un essai mené jusqu’aux valeurs de la catégorie 4,
hormis la diarrhée, les modifications des poils ou un aspect mal soigné, ou
+ quand un jugement d’expert confirme des informations fiables
indiquant des effets aigiis potentiellement significatifs sur la base des
autres études sur animaux.

DES ESSAIS A DES DOSES SUPERIEURES A 2000 MG/KG

2. Pour des raisons liées a la protection du bien-&tre des animaux, 1"essai sur animaux de substances
de la catégorie 5 (5000 mg/kg) doit étre découragé. Il est seulement envisageable lorsqu’il v a une forte
probabilité que les résultats d’un tel essai seront des éléments importants pour la protection de la sante des
hommes et des animaux (10). Aucun essai & un niveau de dose supérieur doit étre entrepris.

3 Lorsqu™un essai a 3000 mg/kg est nécessaire, seulement une étape(avec trois animaux) est
requise. Sile premier animal traité meurt, le traitement continue avec 2000 mg/kg comme cela est indiqué
dans les schémas de I"Annexe 2. 5i le premier animal traité survit, deux autres animaux sont traités. S'il y
a seulement un mort parmi les trois animaux, la valeur de la DL50 est estimée supérieure 4 5000 mg/kg. Si
les deux autres animaux survivent, le traitement continue avec 2000 mg/kg.
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polarities such as acetone, methanol and distilled water. Acetone extracts
from the aerial parts presented the highest contents of polyphenols
(525.43£29.6 pg/mg) followed by fruit aqueous extract (518.54+14.93
pg/mg), while the aerial parts methanol extract shown the highest
flavonoid content (52.37£0.94 pg/mg) and exhibited the highest
antioxidant capacity of DPPH and reducing power (55.04 +1.29 pg/mL
and 0.2+0.019 mg/mL, respectively), therefore the aerial parts acetone
extract showed the highest antioxidant capacity in the [(-carotene
bleaching inhibition test with 57%. For antimicrobial activity, the fruit
methanol extract was too efficient against the bacterial strains tested,
whereas no effect was observed when these extracts were tested against
fungi. The protein denaturation was found in the aerial parts acetone
extract to be 78.35t6.18% followed by fruit methanol extract,
68.04+4.72% at the dose 500 pg/mL, with regards to standards diclofenac
sodium. These preliminary results could be used to justify the traditional
use of this plant and its bioactive substances could be exploited for
therapeutic purposes.

E-mail: rbelhat@yahoo.fr

INTRODUCTION: Species belonging to the
genus Aristolochia have often been reported as
important medicinal plants in ethnobotanical
studies. They are widely distributed in practically
all continents except Australia, a continent for
which only few species are known *. Aristolochia
species contain secondary metabolites that are

important natural toxins and traditional medicines’.
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The data obtained by Heinrich et al., (2009)
demonstrate the worldwide importance of members
of the genus in practically all regions where
Aristolochia species are found.

Aristolochia longa L. (Aristolochiaceae) widely
distributed in Algeria ° and locally known as
‘Beroustoum’, is a species commonly used in
Algerian traditional medicine. Tubers of this plant
were used such as astringent, antirheumatic,
antitumor, anti-inflammatory and antiseptic > *.

The aim of this study was to assess the biological
activity of the different extracts of Aristolochia
longa L., to determine the effect of different
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extraction solvents on these activities and to
conclusion the most effective extract.

MATERIALS AND METHODS:

Plant material and extracts preparation:
Aristolochia longa L. was collected in May 2011,
80 km North of Setif (Algeria). A voucher
specimen was deposited in the Nature and Life
Sciences Faculty herbarium (University F.A.Setifl,
Algeria)

The aerial parts (stem and leaves), fruits and tubers
were shadow-dried and pulverized to dry powder.
All chemicals were purchased from Sigma.

Three extracts (acetone, methanol and water) were
prepared from aerial parts (stem and leaves), fruits
and tubers. 20 grams of the different part of dried
plant material were crushed and extracted for 48 h
with 100 ml of 80% (v/v) aqueous methanol at
room temperature. Second successive extraction
with 50 ml of the same hydro alcoholic solution
was carried out at room temperature for 24 h. After
removal of methanol under reduced pressure in a
rotary evaporator at 40 °C, the remaining agqueous
solution of the extraction is defatted twice with
petroleum ether to remove lipids. Then, the
lyophilized solution is extracted with ethyl acetate
in presence of aqueous solution with 20%
ammonium sulfate, and 2% of ortho-phosphoric
acid solution. The ethyl acetate fraction is dried
with anhydrous sodium sulphate, and then
evaporated to dryness using a rotary evaporator.
The dried precipitate was dissolved in 5 ml of
absolute methanol and kept at - 10 °C °.

The same parts of plant were extracted with
acetone in a Soxhlet apparatus within a period of 6
h. The solvent was removed under vacuum and the
crude acetone extract obtained. For the preparation
of water extracts, the plant, 20g, was extracted with
boiling distilled water (250ml) for 10min. the
extract remained in the warm water for 15 min and
then filtered and concentrated in rotary evaporator®.

Plant extract yield (EY): The vyield of the
extraction was calculated from the following
equation

(W1/W2) x 100
Where, W; is the weight of extract after
evaporation of solvent and W, is the dry weight of
the plant sample.
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Determination of antioxidant components:

Total phenol content: In this study, we’ve
estimated total phenolics using the Folin— Ciocalteu
reagent as previously described . Samples were
incubated at room temperature for 2 h, the
absorbance of all samples were measured at 765
nm against a methanol blank using a
spectrophotometer. The standard calibration curve
was obtained using gallic acid. Total phenol
content was expressed as pg of gallic acid
equivalents (GAE) / mg of dry extracts.

Flavonoids content: The determination of total
flavonoids content was conducted according to the
AICI; method *. The absorbance of mixture was
measured at 430 nm after 30 min of incubation at
room temperature. Results were expressed as pg of
quercetin equivalents (QE) / mg of extract.

Flavones and flavonols content: Flavones and
flavonols were estimated according to the protocol
developed by Kosalec et al.®, where the absorbance
of mixture was measured at 415 nm after 30 min of
incubation at room temperature. The content of
flavones and flavonols was expressed as pg of
quercetin equivalents (QE) / mg extract.

Tannins content: For the determination of tannin
content in extracts, a method proposed by Bate-
Smith ° was followed. Results were expressed as
microgram of tannin equivalent per mg of extract
(TAE/ mg extract). All tests were carried out in
triplicate.

B- carotene and lycopene contents: B- carotene
and lycopene contents were simultaneously
determined by a spectrophotometric method *°. The
dried methanolic extract (100 mg) was vigorously
shaken with 10 ml of acetone—hexane mixture (4:6
v/v) for 1 min and filtered through Whatman No. 4
filter paper. The absorbance of the filtrate was
measured at 453, 505, and 663 nm.

Contents of [p-carotene and lycopene were
calculated according to the following equations:

Lycopene (mg/100 ml) = - 0.0458 A663 + 0.372
A505 - 0.0806 A453.

B- carotene (mg/100 ml) = 0.216 A663 - 0.304
AB505 + 0.452 A453.

1979



Merouani et al., IJPSR, 2017; Vol. 8(5): 1978-1992.

The assays were carried out in triplicate; the results
were mean values = standard deviations and
expressed as mg of carotenoid/g of extract ' 12,

Antioxidant activity: Three different in vitro tests
were carried using solutions prepared by serial
dilution: scavenging effects on DPPH (1,1-
diphenyl-2-picrylhydrazyl)  radicals, reducing
power (measured by ferricyanide Prussian blue
assay), inhibition of 3-carotene bleaching.

DPPH radical scavenging assay: The potential
antioxidant activity of plant extracts was assessed
on the basis of the scavenging activity of the stable
1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical
according to the previous described procedures.
Different concentrations of test samples were
prepared. The reaction mixtures, consisting of 1ml
test sample and 1ml methanolic solution of DPPH,
6.10° M, were incubated for 30 min at room
temperature in the dark and absorbance was
measured at 515 nm. Methanol was used to zero the
spectrophotometer. The ability to scavenge the
DPPH radical was calculated using the following
equation:

The percentage inhibition of the DPPH radical (%)
A0 - Al

Where, Ay is the absorbance of the control at t= 0
min and A; is the absorbance of the sample.

The ICsp (ug/mL) values denote the concentration
of each sample required to give 50% of the optical
density shown by the control. A lower ICs value
corresponds to a higher antioxidant activity of
sample. BHT (butylated hydroxy toluene) was used
as a standard antioxidant .

Reducing power assay: Reducing power was
evaluated by the capacity to convert Fe** into Fe®".
The power iron reducer (Fe *) in extracts is
determined according to the method described by
Oyaizu (1986) **. Briefly, a solution of 2.5 ml of
phosphate buffer (0.2 M pH = 6, 6) and 2.5 ml of
potassium ferri-cyanide [KsFe (CN)g] (1%) were
added to 1ml of the extract in different
concentrations. Reaction mixture was incubated at
50 °C for 20 min and then 2.5 ml of trichloroacetic
acid (10%) was added and centrifuged for 10 min.
From the upper layer, 2.5 ml was mixed with 2.5
ml of distilled water and 0.5 ml of FeCl; (0.1%).
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Finally, the absorbance was measured at 700 nm
against a blank. Quercetin and BHA (butylated
hydroxy anisole) were used as a control.

A higher absorbance indicates a higher reducing
power. ECsy value (mg/mL) is the effective
concentration at which the absorbance was 0.5 for
reducing power and was obtained by interpolation
from linear regression analysis > %',

B- Carotene— linoleic acid assay: In this assay,
antioxidant capacity is determined by measuring
the inhibition of the volatile organic compounds
and the conjugated diene hydroperoxides arising
from linoleic acid oxidation®®. In brief, 0.5 mg B-
carotene in 1 ml chloroform was mixed with 25 pl
of linoleic acid and 200 mg of Tweend0. The
chloroform was evaporated under vacuum at 45 °C,
then 100 ml distilled water saturated with oxygen
was added and the resulting mixture was
vigorously stirred.

The emulsion obtained was freshly prepared before
each experiment. An aliquot (2.5 ml) of the pB-
carotene/ linoleic acid emulsion was transferred to
tubes containing 0.5 ml of each sample at different
concentrations. The tubes were immediately placed
in water bath and incubated at 50 °C for 2 h.
Thereafter, the absorbance of each sample was
measured at 470 nm. A control consisted of 0.5 ml
of distilled water instead of the sample solution.
BHA was used as positive standard ' 2. Tests
were carried out in triplicate. The relative
antioxidant activity was calculated according to the
following formula:
(Ato- Atix) test

X 100

Antioxidant activity (%)= 1-
(Ato- Ati20) control
Aty absorbance at time t = 0.
Aty,9: absorbance at time t =120min.

In vitro anti-inflammatory activity: Anti-
inflammatory activity of Aristolochia longa
extracts was evaluated by protein denaturation
method .

In this experiment, four solutions were prepared :
test solution consist of 0.45 ml of BSA (bovine
serum albumin) (5% wi/v) (aqueous solution) and
0,05 ml extract solution (500 pg/mL), test control
solution consist of 0.45 ml of BSA (5% w/v)
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(aqueous solution) and 0.05 ml distilled water,
product control solution consist of 0.45 ml distilled
water and 0.05 ml of extract solution (500 pg/mL),
standard solution consist of 0.45 ml Of BSA (5%
w/v) (aqueous solution) and 0.05 ml diclofenac
sodium (500 pg/mL), each previous solution
contains 0.5 ml. All above solutions were adjusted
to pH 6.3 using 1N hydrochloric acid. The samples
were incubated at 37°C for 20 min and the
temperature was increased to keep the samples at
57°C for 3 min. After cooling, 2.5 for phosphate
buffer saline was added to above solutions the
absorbance was measured at 416 nm. The
percentage inhibition of protein denaturation was
calculated by using the following formula:

0.D of the test solution — OD of product control
Percent inhibition %= 1- x 100
0D of test control

The control represents 100% protein denaturation.
The results were compared with diclofenac sodium
(500pg/mL). Each experiment was done in
triplicate and the average was taken.

Anti- microbial activity:

Anti-bacterial activity: Extracts were tested

against the reference strains for their inhibitory

activity, using two methods: agar diffusion method
and the microdilution method (minimum

inhibitory concentrations (MIC) %.

The anti-bacterial activity of the extracts was tested
against four aerobic reference bacterial strains:
Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 27853, Staphylococcus aureus
ATCC 25923 and Bacillus cereus ATCC 10876.

The bacteria were grown on Mueller Hinton agar.
Gentamycin was used as positive control since it is
commonly used as antibiotic against gram positive
and gram negative bacterial sp.

A volume (20 mL) of each medium was poured
into 90 mm diameter Petri dishes. The bacteria
used in the tests were obtained from 24 h cultures
and suspended in a sterile saline solution to obtain
an inoculum that has a concentration of
approximately 10 CFU/mL (or 0,5 Mac Farland).
The agar plate containing the appropriate medium
was spread with the inoculum containing 10°
CFU/mL.
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Anti-fungal activity: The moulds (Aspergillus
flavus NRRL 391, Aspergillus niger 2CA 936)
were separately inoculated on to PDA medium and
incubated for 7 days at ambient temperature until
sporulation was complete. The spores were
harvested with 10 ml sterile distilled water and
adjusted to contain approximately 10%spores/mL. A
cell suspension of yeast (Candida albicans
ATCC1024) was prepared in sterile distilled water
and adjusted to contain approximately 10°
spores/mL.1ml of the spores was added to plates
containing PDA medium, while the yeast
suspension was added to plates containing
Saboureau+ chloramphenicol+ actidione °.

In both activities (Anti-bacterial activity and Anti-
fungal activity), the sterilized discs (6 mm in
diameter) were impregnated with 10 pl of the
extract and then placed on to agar plates. After
incubation at 37 °C for 18-24 h for bacteria, at 30
°C for 24-48 h for yeasts and 10 days at room
temperature for moulds, the diameters of inhibition
zones were measured in mm. Gentamycin (10 pg),
and clotrimazole (50pg) were used as positive
controls for bacteria, yeast and moulds,
respectively. Pure dimethyl sulfoxide (DMSO) 10
pl was injected as the negative control. All the
experiments were performed in triplicate.

Minimum inhibitory concentration (MIC):
Minimum inhibitory concentration (MIC) was
determined using a common broth microdilution
method, in 96 multiwell microtiter plates, in
triplicate .

In a first step 50ul of Mueller Hinton broth were
distributed from the second to the twelfth test
tubes. Dry extracts were initially dissolved in 10%
of dimethyl sulfoxide (DMSQO) and then in Mueller
Hinton Broth, to reach a final concentration of 200
mg/mL for methanol and acetone extracts and
400mg/mL for water extract; 100 pl of these
suspensions were added to the first test well of each
microtiter line, and then 50 pl of scalar dilution
were transferred from the second to the ninth well.
The 10™ well was considered as growth control,
since no extracts solutions were added. Then, 50 pl
of a microbial suspension (10° colony forming
units, CFU/mL), obtained from an overnight
growth at 37 "C, were added to each well.
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The final concentration of the extracts adopted to
evaluate the anti-bacterial activity was included
from 100 mg/mL (first well) to 0.390 mg/mL (ninth
well) and for water extracts the anti-bacterial
activity was included from 200 mg/mL (first well)
to 0.780 mg/mL (ninth well). Plates were incubated
for 18h at 37 °C. After incubation period, the vials
were checked for turbidity and the lowest
concentrations of the extract showing no turbidity
(no growth) were regarded as the MIC of the test
substance %* .

Statistical analysis: The results are expressed as
the mean value * standard deviation. One-way
analysis of variance followed by the Tukey test was
performed to assess differences between groups.
Differences were considered significant at p < 0.05.
Statistical analyses were performed with the aid of
the software GraphPad Prism 5®.

RESULTS AND DISCUSSION:

Extracts yields: The extraction vyields were
obtained after removal of solvent, which ranged
from 1.45% to 10.05% (w/w) and were influenced
by several parameters, including chemical
composition and physical characteristics of the
plant material %. In our study, the results showed
that the aqueous extracts gave us highest yields
(Table 1). For example, the highest yield in
extracts was achieved by the aerial part aqueous
extract, where it had considerable proportion of
phenols content. The aqueous extraction is carried
out by high temperature decoction for 10 min, in
fact Su et al., reported that aqueous extraction
efficiency increases with temperature This
explains that water high-temperature causes
disruption of cells facilitating the penetration of the
solvent and solubilizing molecules %%, Martins et
al., » reported that the decoction presented the
highest concentration of phenolic compounds
(phenolic acids and flavonoids) followed by
infusion and hydroalcoholic extract.

Koruthu et al., said that the water soluble phenolics
are only important as antioxidant compounds . It
has been reported that the solvent polarity highly
affects extraction rate and antioxidant activity of
plant extracts >, and the efficiency of the extraction
depends on many parameters, including the
extraction time and temperature, the volume and
type of the solvents used **.
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Total phenolics content: Phenolic compounds
such as flavonoids, phenolic acids, and tannins are
considered to be major contributors to the
antioxidant capacity of plants ’. It has been
suggested that polyphenolic compounds have
inhibitory effect on mutagenesis and carcinogenesis
in humans, when ingested at up tolg daily from a
diet rich in fruits and vegetables *.

The content of total polyphenols, flavonoids and
tannins in aqueous, methanol and acetone extracts
of Aristolochia longa L. were determined following
the Folin- Ciocalteu procedure, which is considered
as the best method for total phenolics (including
tannins) evaluation, the aluminum trichloride, and
the hemoglobin precipitation method respectively.
The results showed that the total phenols were
characterized by highest values compared with
other ingredients in all extracts used (Table 1), but
the highest amounts of total phenolics were found
in aerial parts acetone extract (525.43ug GAE/mg
extract), and in  fruit aqueous  extract
(518.54pug/mg).

The total phenolic content were calculated using
the following linear equation based on the
calibration curve of gallic acid: A=0,089X+0.0199
(R?=0.9995),

Where, A is the absorbance and X is the amount of
gallic acid in pg.

Flavonoids content: The content of flavonoids
expressed in quercetin equivalents varied from
4.86- 52.37 pg/mg, the highest amounts were found
in aerial parts methanol extract and aerial parts
acetone extract (52.37 and 37.54 pg/mg
respectively), whereas the other extracts contained
lower amounts.

The calibration curve of quercetin:
A=0.0358X+0.0858 (R?*=0.9984),

Flavones and flavonols content:  The
concentration of flavones and flavonols, expressed
in microgram of quercetin equivalents per ml of
extract varied from 21.64- 85.37ug/mL, according
to calibration curve: A=0.059X-0.0027
(R?=0.999)).
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We also noticed that the aqueous extracts contained
remarkably lower amounts of these compounds in
comparison with acetone and methanol extracts
where we observed the highest amounts (85.37
pg/mL in aerial parts methanol extract and
75.45ug/mL in aerial parts acetone extract).

Previously, Djeridane et al., reported the following
results from roots methanol extract of Aristolochia
longa L.* total phenolics 1.47+0.02 mg GAE/g dw,
flavonoids content 0.81+0.02 mg RE/g dw,
flavonols content 0.41+0.002 mg QE/g dw, and
also in other studies *, total phenolic content in A.
longa aqueous extract of roots was found to be 6.07
+ 0.12 mg GAE/g, but our extract contain higher
levels, this could be explained by the change of the
plot location.

Tannins content: Determining the tannins content
is made by the hemoglobin precipitation test. The
content of tannin expressed in pg tannic acid
equivalents (TAE) per mg of extract.

A= -0.01X+ 0.8092 (R?=0.9887),

In regards to the content of tannin we noticed that
tuber methanol extract have the highest amount
(206.93 pg TAE/mg).
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According to Seidel, water and methanol are both
polar solvents which extract farticularly
glycosylated flavonoids and tannins **, and we
could interpret these results by the occurrence of
different types of tannins. It is possible to divide
the tannins into 2 groups according to their
structure: condensed tannins and hydrolysable
tannins *. We conclude that the difference in
results is due to the type of the solvent and the part
of the plant.

Phenolic compounds possess scavenging ability
due to their hydroxyl groups and are known to be
powerful antioxidant **. Phenolic compounds such
as tannins and flavonoids are considered to be the
major contributors to the antioxidant capacity of
plants. Some of diverse biological activities of
plants, such as antibacterial activity, may also be
related to phenolic compounds *.

- carotene and lycopene content: - carotene and
lycopene were only found in vestigial amounts, the
first compound amount varied from 0.023 -1.036
pg/mg. Aerial parts methanol and acetone extracts
have the highest content 1.036 and 0.947 pg/mg
respectively, whereas lycopene was present in trace
amounts in these extracts (0.0065 -0.690 ug/mL
respectively).

TABLE 1: ANTIOXIDANTS CONTENTS OF ARISTOLOCHIA LONGA L. EXTRACTS

Extracts Total phenolics Flavonoids  Flavones and Tannins p-Carotene Lycopene Extract
(g GAE/mg (ug QE/mg Flavonols (Mg (ug/mg (ng/mg yields
extract) extract) (ug QE/mg TAE/mg extract) extract) (%)
extract) extract)
Aerial parts aqueous 396.88+8.86 9.92+0.23 27.40+0.7 1 54 442 0.393+£0.004  0.0213+0.001 8.65
extract (AAE)
Fruit aqueous extract 518.54+14.93 5.81+0.15 21.64+1.19 14.14+0.09 0.023+0.001  0.015+0.001 10.05
(FAE)
Tuber aqueous extract 293.8249.90 486%0 23.16+0.71 21.2+1.52  0.039+0.001 - 2.7
(TAE)
Aerial parts methanol 132.33£3.77 52.37+0.94 85.37+5.03 99.36+2.78 1.0 36+0.1 0.305+0.005 3.35
extract (AME)
Fruit methanol extract 260.25+8.49 9.33+0 7494 £0.35  155.46+5.10 0.549+0.006 0.0065+0.0005 2.15
(FME)
Tuber methanol extract 224.29+13.49 15.42+0.47 62.15+1.91  206.93+4.61 0.638+0.032 - 4.35
(TME)
Aerial parts acetone 525.43+29.6 37.54+0.98 75.45+4.35 132.345.12  0.947+0.067  0.690+0.045 6.4
extract (AACE)
Fruit acetone extract 264.91+4.27 6.13+0.25 37.23+0.23 130.8+£3.96  0.88+0.008 0.105+0.005 2.75
(FACE)
Tuber acetone extract 427.31+51.50 7.63+0.19 31.05£1.79 14.98+0.64 0.484+0.016 0.122+0.002 1.45
(TACE)

Values expressed are means + S.D. of three parallel measurements.
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Antioxidant activity:

DPPH free radical scavenging activity: DPPH
(1,1-diphenyl-2- picrylhydrazyl) is a useful reagent
for investigating the free radical- scavenging
activities of compounds ¥, and it is a stable free
radical that shows a characteristic absorbance at
517 nm, which decreases significantly when
exposed to radical scavengers by providing
hydrogen atom or electron to be a stable
diamagnetic molecule. Upon reduction, solution of
DPPH fades from purple to yellow. Thus, a lower
absorbance at 517 nm indicates a higher radical
scavenging activity of extract *2.

Representing the DPPH radical by Z* and the
donor molecule by AH, the primary reaction is *":
Z*+ AH —> ZH +A

The scavenging effects of different concentrations
from different extracts of Aristolochia longa L. on
the DPPH free radical were compared with
standard anti-oxydant BHT. The results were
expressed as 1Csq (ug/mL) values correspond to the
sample concentration providing 50% of antioxidant
activity (Fig. 1).

As can be seen from the Table 2 in DPPH assay,
the ICsp values of the antioxidant capacity varied
significantly (P < 0.05) from 145.14 to 547.29
pg/mL in comparison with BHT (42.85 pg/mL),
however the aerial parts methanol extract
scanvenging ability (55.04 pg/mL) was found non
significant (p>0.05) in comparison with BHT. As it
is known, the lower the 1Cs, value means the higher
the antioxidant capacity of the plant extract. This
scavenging activity especially assigned to phenolic
compounds i.e phenolic acids and flavonoids *, this
comment concord with our results because aerial
parts methanol extract (who has lower ICsp) has the
highest contents of flavonoids, flavones and
flavonols. Our study are in accordance with
previous studies which indicate that not only total
content, but the type of phenolics and their relative
distribution is important for biological activity *.

Previous published papers * demonstrated that the
root methanol extract of Aristolochia longa L. have
weaker ability to act as antioxidant 1Cso= 90uUM/L,
This is in accordance with our study since we
found a lower ICsp (514.58 pg/mL).
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Reducing power assay: Reducing power of a
compound indicates its potential antioxidant
activity %, and it is a mechanism which measures
the conversion of a Fe*/ferricyanide complex to
the ferrous form in presence of reductants
(antioxidants) in the tested samples. The Fe** was
then monitored by measuring the formation of
Perl’s Prussian blue at 700 nm. In fact, it is widely
accepted that higher absorbance at 700 nm is
correlated to power reducing % *.

Fe (TPTZ),(II) + ArOH —> Fe(TPTZ),(Il) +
ArOH*

We obtained similar results in reducing power
activity (Table 2, Fig. 2 and Fig. 3), where the
values of ECs varied significantly (P < 0.05) from
0.632 to 5.999 mg/mL, but the aerial parts
methanol extract showed the highest reducing
power activity where was EC50 (0.2mg/mL) non
significant (p>0.05) in comparison with BHA and
quercetin (ECso=0.053mg/mL).

B- Carotene- linoleic acid assay: The antioxidant
activity of carotenoids is based on the radical
adducts of carotenoids with free radical from
linoleic acid. The linoleic acid free radical attacks
the highly unsaturated B-carotene models. The
presence of different antioxidants can hinder the
extent of [-carotene-bleaching by neutralizing the
linoleate and other free radicals formed in the
system *®. The antioxidant assay using the
discoloration of [-carotene is widely used to
measure the antioxidant activity of bioactive
compounds because [-carotene is extremely
susceptible to free radical mediated oxidation of
linoleic acid. Furthermore, B-carotene is used as a
coloring agent for beverages, and its discoloration
would markedly reduce the quality of these
products. In this test, -carotene undergoes rapid
discoloration in the absence of antioxidant, which
results in a reduction in absorbance of the test
solution with reaction time. The presence of
antioxidant hinders the extent of bleaching by
neutralizing the linoleic free radical formed *°.

As shown in Table 2, all extracts at the same
concentration (2 mg/mL) inhibited the oxidation of
[- carotene at different degrees (Fig. 4 and Fig. 5),
while the aerial parts acetone extract revealed the
highest B- carotene bleaching inhibition percentage
compared to the other extracts but this activity was
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weaker than the activity achieved by BHA (57%  tannins. Using solvents with different polarities
versus 84%). The variation in the antioxidant allow the extraction of a selected group of
activity could be due to the quantity of polyphenols  antioxidants, affecting the antioxidant capacity
present in each solvent, but it also varies according  estimation *.

to the quality of polyphenols, flavonoids and

TABLE 2: IN VITRO ANTIOXIDANT ACTIVITIES OF A. LONGA EXTRACTS

Extracts DPPH Reducing power b-Carotene bleaching
I1Cs (Ug/mL) ECso (mg/mL) inhibition%
Aerial parts aqueous extract (AAE) 157.13+0.26 0.632+0.012" 30+1.737
Fruit aqueous extract (FAE) 145.15+0.78" 1.862+0.067" 16+1.517"
Tuber aqueous extract (TAE) 198.06+1.7"" 5.999+0.075 12+1.65"
Aerial parts methanol extract (AME) 55.04+1.29™ 0.200+0.019" 33+1.02"
Fruit methanol extract (FME) 186.21+6.24™" 1.535+0.035"" 28+2.83""
Tuber methanol extract (TME) 514.58+46.38"" 2.645+0.09 2242.22""
Aerial parts acetone extract (AACE) 182.59+1.20" 1.237+0.09" 5741797
Fruit acetone extract (FACE) 547.29+25.82"" 2.427+0.003" 36+3.37
Tuber acetone extract (TACE) 311.27+5.83" 2.499+0.137"" 23+1.87
BHT (ug/mL) 42.85+0.15 : -
BHA (mg/mL) - 0.053+0.0009 84+5.45
Quercetin (mg/mL) - 0.053+0.0001 -

Values expressed are means + S.D. of three parallel measurements. Comparison was realized against BHA, BHT and quercetin;
* p< 0.05 significant difference, **p < 0.01 very significant difference, *** p<0.001 extremely significant difference. ns: non
significance. 1Cso (ug/mL) values correspond to the sample concentration providing 50% of antioxidant activity. Reducing
power was expressed as concentration giving absorbance of 0.500. ECsq (mg/mL): effective concentration at which the
absorbance is 0.5.
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FIG. 1: FREE RADICAL- SCAVENGING CAPACITIES OF A. LONGA L. EXTRACTS AND BHT (AS POSITIVE
CONTROL) MEASURED BY DPPH ASSAY. Values presented are the means of triplicate analysis.*: p< 0.05, **p < 0.01,
*** pn< 0.001. ns: non significance.
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FIG. 2: REDUCING POWER ACTIVITY OF A.LONGA L. EXTRACTS AT DIFFERENT CONCENTRATIONS. BHA
AND QUERCETIN WERE USED AS POSITIVE CONTROLS. VALUES PRESENTED ARE THE MEANS OF
TRIPLICATE ANALYSIS
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FIG. 3: ANTIOXIDANT CAPACITIES OF A. LONGA L. EXTRACT, USING FERRIC REDUCING POWER
METHOD. VALUES PRESENTED ARE THE MEANS OF TRIPLICATE ANALYSIS. Comparison was realized against
BHA,; ***: p< 0.001. ns: non significance

16
——BHA
1,4 —B—AME
Y —h—FME
= —=<=TME
e 1 .
L = FAE
- —0—AAE
S 08
2 ——TAE
2 06 e AACE
2
2 FACE
< 04
——TACE
02 - ——MeOH
Water
0 T T T T T T 1
0 20 40 60 80 100 120 140

Time({min)
FIG. 4: CHANGE IN ABSORBANCE OF THE B-CAROTENE AT 470 NM IN THE PRESENCE OF ARISTOLOCHIA
LONGA L. EXTRACTS, BHA AND NEGATIVE CONTROLS (DISTILLED WATER AND METHANOL). VALUES
PRESENTED ARE THE MEANS OF TRIPLICATE ANALYSIS.

1004

60
*RE
*EE
xR
wE K

40

* R

& ?3“29“' & o

Extracts and positive control
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BY B-CAROTENE BLEACHING ESSAY. Values presented are the means of triplicate analysis. ***: p< 0.001.
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In vitro anti-inflammatory activity:

Inhibition of protein denaturation method: The
inhibitory effect of different extracts at the
concentration 500pg/mL on protein denaturation
was showed in Table 3 (Fig. 6). The aerial parts
acetone extract exhibited the highest inhibition of
protein denaturation (78.35+6.18%), and its effect
was found no significant (p>0.05) in comparison
with the standard of anti inflammation drug,
diclofenac sodium showed the maximum inhibition
(85.56+1.7%) at the same concentration.

Denaturation of protein is one cause of
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electrostatic hydrogen, hydrophobic and disulfid
bonding **.

Medicinal plants used in traditional medicine treat
anti-inflammatory conditions seem a viable and
logical alternative in search of safe and effective
anti-inflammatory agents 2. The anti-inflammatory
activity of Aristolochia species has been recently
described *®. From the data obtained, successive
Soxhlet acetone extract of aerial parts has a highest
percentage of inhibition followed by fruit methanol
extract. This result was in concordance with the
study of Murugan and Parimelazhagan *° where

inflammation #*. Production of autoantigen in  successive Soxhlet methanol extract of Osbeckia

certain arthritic diseases may be due to parvifolia has the ability to protect the protein

denaturation of protein “°. The mechanism of membrane from heat and alkali induced protein

denaturation  probably involves alteration | denaturation comparable to diclofenac.

TABLE 3: IN VITRO ANTI-INFLAMMATORY ACTIVITY OF A. LONGA EXTRACTS

Extract Water Methanol Acetone Diclofenac

(ng/mLy Aerial Fruits  Tubers aerial Fruits Tubers Aerial  Fruits Tubers  Sodium
parts (FAE) (TAE) parts (FME (TME) parts (FACE) (TAcE) (pg/mLj
(AAE) (AME) (AACE)

Percentage

inhibition of ~ 26.807 1649~ 4536 30.92° 68.04 17527 78.35" 63917 5463 8556

protein +1.78 +0 +1.78 +1.78 +4.72 178  #6.18  +6.43  +4.72 +1.78

Denaturation

Values are meant SD, n=3. Comparison was realized against diclofenac sodium. *p<0.05, **p < 0.01, *** p<0.001; ns: non

significance
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FIG. 6:

IN VITRO ANTI-INFLAMMATORY ACTIVITY OF A. LONGA EXTRACTS. COMPARISON WAS

REALIZED AGAINST DICLOFENAC SODIUM; * p< 0.05, **p < 0.01, *** p< 0.001. ns: non significance

Anti-microbial activity:

Anti-bacterial activity: Plant extracts were tested
at various concentrations against gram positive and
gram negative bacterial strains. Methanol and
acetone extracts were tested from100 mg/mL,
whereas the aqueous extracts were tested from 200
mg/mL. The results are reported in Table 4. The
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antimicrobial activity of plants is related to their
zone of inhibition against some of the pathogenic
organisms. The fruit methanol extract (FMA)
showed the highest inhibitory effects against P.
aeruginosa with inhibition zone diameter of 20
mm, followed by S. aureus and B. cereus with
inhibition zones of 18.5 and 15mm respectively,
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almost similar results were observed with the
acetone extracts from the aerial parts (AACE) (P.
aeruginosa 19mm, S. aureus 14mm, B. cereus
17.5mm) and fruits (FACE) (P. aeruginosa 17mm,
S. aureus 15mm, B. cereus 17mm), while the
limited effect of the aerial part methanol extract
(AME) was on S. aureus 8mm and B. cereus 8mm.
However, the aerial part aqueous extract (AAE)
had an impact on the S. aureus (22mm) and P.
aeruginosa (11.6mm), while the impact of the fruit
aqueous extract (FAE) is limited on the S. aureus
only (16.3mm). Weaker effect was observed with
the tuber’s extracts. Except tuber methanol (TME)
and acetone extracts (TACE) have an impact only
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on the B. cereus (12.5 mm and 9 mm respectively).
The results revealed that all extracts tested were
effective against the microorganisms studied,
except E. coli ATCC 25922. Gentamicin exerted
highest inhibitory effect against the used strains
than all plant extracts tested, while no inhibitory
effect could be observed for DMSO, used as
negative control.

The minimum inhibitory concentration (MIC) was
determined for the extracts which showed the best
antibacterial activity against the tested strains
except E. coli ATCC 25922 that was resistant to all
extracts used.

TABLE 4: IN VITRO ANTI-BACTERIAL ACTIVITY OF A. LONGA EXTRACTS EVALUATED BY AGAR DISC
DIFFUSION METHOD

Diameter of inhibition zone (mm)

Escherichia coli Pseudomonas Staphylococcus aureus Bacillus cereus
ATCC 2592 2 aeruginosa ATCC 25923 ATTC 10876
ATCC 27853
Plant material Extract Concentration (mg/mL)
200 100 50 25 200 100 50 25 200 100 50 25 200 100 50 25
Aerial parts (Stem Water - - - 11.6 8 - 22 18 15 7 - -
and leaves) (AAE)
Fruits (FAE) - - - - - - 16.3 14 8 8 - -
Tubers (TAE) - - - - - - - - - - - -
Aerial parts (Stem  Methanol - - - - - - 8 - - 8 - -
and leaves) (AME)
Fruis(FME) - - - 20 15 13 185 17 12 15 14 13
Tubers(TME) - - - - - - - - - 125 9 7
Aerial parts (Stem  Acetone - - - 19 17 13 14 11 9 175 15 12
and leaves)(AACE)
Fruits(FACE) - - - 17 11 9 15 11 9 17 145 12
Tubers(TACE) - - - 9 7 -
Gentamicin 35 25 30 24
DMSO + + + +

Diameters of inhibition round the disc are expressed in mm- : no inhibition+ : growth of bacteria

The data obtained from microdilution method for
determining MIC is presented in (Table 5).
Minimum inhibitory concentration (MIC) of the
aerial aqueous extract (AAE) was 50 mg/mL for P.
aeruginosa, 12.5 mg/mL for S. aureus, whereas the
fruit aqueous extract (FAE) was 50 mg/mL for S.
aureus. The aerial (AACE) and fruit acetone
(FACE) extracts were effective against P.
aeruginosa, S. aureus and Bacillus cereus and
showed the same MIC, 12.5 mg/mL. A strong
antibacterial activity is presented by a very low
MIC *. The fruit methanolic extract (FME) gave
the lowest minimal inhibitory concentration against
P. aeroginosa and S. aureus with MIC values of
3.125 mg/mL, and 6.25mg/l for Bacillus cereus.
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It is obvious that the antimicrobial activity of all
extracts depends largely upon the concentration of
extracts, the bacterial strains and the type of plant
extract.

The extracts obtained were able to inhibit the
growth of one or more of the tested standard strains
to a certain percentage. The highest activity was
shown in fruit methanol extract against P.
aeruginosa, and S. aureus with a MIC= 3.125
mg/L, and 6.25 mg/L for Bacillus cereus. Further,
P. aeruginosa is recognized as a dangerous
pathogen owing to its resistance to many antibiotics
and its capacity to acquire further resistance against
progressively newly introduced antimicrobial
agents. This organism is reported to be responsible
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for a local nosocomial infection **, and for S.
aureus These results are very interesting since this

microorganism can be commonly involved in skin
23

E-ISSN: 0975-8232; P-ISSN: 2320-5148

subtilis have been known to act as primary invaders
or secondary infectious agents in a number of
diseases and have been implicated in some cases of

infections 2*, while Bacillus cereus and Bacillus food poisoning “°.
TABLE 5: DETERMINATION OF MINIMUM INHIBITORY CONCENTRATIONS (mg/ml) OF A. LONGA
EXTRACTS EXPRESSED AGAINST BACTERIAL STRAINS
Plant material Extract MIC (mg/mL)
Pseudomonas Staphylococcus Bacillus cereus
aeruginosa aureus ATTC10876
ATCC 27853 ATCC 25923
Aerial parts (Stem and Water 125
leaves) (AAE)
Fruits (FAE) 50
Fruits (FME) Methanol 3,125 3,125 6,25
Aerial parts (Stem and Acetone 12,5 12,5 12,5
leaves) AACE)
Fruit (FACE) 12,5 12,5 12,5

In previous studies 2%, Campores et al. showed an
interesting antibacterial activity of dried extracts of
Aristolochia trilobata against a few Gram-positive
and Gram-negative bacteria. In another study,
Aristolochia paucinervis Pomel, was reported as
good antimicrobial drug *.  Furthermore,
Angalaparameswari et al., reported that ethyl
acetate and methanol extracts of Aristolochia
bracteata were found to be good antimicrobial
agents “®. However, plants belonging to the genus
Avristolochia were reported to contain aristolochic
acids » 3. These compounds were shown to possess
immunostimulatory and antiinflammatory
properties %,

In fact, this compound isolated from Aristolochia
longa was reported to be active against several
aerobic bacteria *°. A similar compound isolated
from ethyl acetate and methanol extracts of
Aristolochia bracteata showed good antimicrobial
activity against both gram positive and gram
negative bacteria *%.

According to Balick and Arvigo, (1998)
aristolochic acids were present in the methanol
extracts and probably also in the water preparations
of aerial (Parts of the plants used in the folk
medicine *°.

It is possible that these compounds could be
responsible for the antibacterial activities reported
here.

On the other hand, we note that the antibacterial
activity of all extracts depends largely upon the
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concentration and type of plant extracts, the solvent
used and the bacterial strains.

The variability of the activity observed between
these extracts may be due to the presence and
concentration of bioactive compounds such as
flavonoids, alkaloids, saponins and tannins. It is
reported that flavonoids, phenolic compounds,
tannins and alkaloids are the most important
antimicrobial agent and bioactive constituents in
plants **.

In the present study, we noticed that extracts
obtained with acetone as solvent (aerial and fruit
extracts) have a broad spectrum of activities
compared to the methanol extract (only fruit
extract) (Table 1) and this result may be due to the
type of phenolics and their relative distribution but
not only for their content. Polyphenol structure
affects the bacteria tolerance to polyphenols 2,
moreover phytochemical investigation of acetone
extract from A. elengans revealed the presence of
lignanes, kaurane diterpenes and the sesquiterpene
nerolidol and caparrapidiol .

Acetone extract have been shown to possess the
highest activity when compared to other solvents **
% This activity was attributed to the volatile oil
rich with constituents and bearing different
functionalities. In our study, we support the fact
that methanol and acetone are the best solvents.
This applies to other studies indicating that
methanol, methanol-water, and acetone were the
best solvents in extracting antimicrobials and
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antioxidants (i.e., polar constituents such as
phenolics) from plant materials >* >°.

Tuning the polarity of the organic solvents and
extraction conditions could yield components with
selectivity and high antimicrobial effects *°.

The aqueous extract shows less inhibition zone
than the other extracts or none inhibition of the
bacterial strains (tuber extract) at all the
concentrations tested in comparison to other
extracts. This is in consonance with the results of a
study reporting water to be less effective than
organic solvents at extracting the active compounds
from plants >, and other studies show that though
water has maximum polarity among the chosen
solvents, the water soluble flavonoids (mostly
anthocyanins) have no antimicrobial significance
and water soluble phenolics are only important as
antioxidant compounds >,

The lack of antibacterial activity in some of the
concentrations of the extract is not surprising as a
number of plant extracts which have been found
uneffective against certain test organisms at lower
concentrations and may be attributed to the
presence of lesser amounts of the antimicrobial
compounds *%, But in our study, the results revealed
that E.coli ATTC 25922 was resistant to all extracts
used. In previous studies, it has been reported that
this bacteria was not inhibited by the chloroform
extract of Aristolochia trilobota leaves and bark %,
similarly %’ none of the fractions of Aristolochia
paucinervis Pomel showed any activity against E.
coli ATCC 25922 up to 1 mg/mL. The same result
was shown in other studies where E.coli ATTC
25922 was resistant to almost extracts tested ** 3.

The antibacterial effects of the extracts could be
explained by disturbance of the permeability barrier
of the bacterial membrane structure *°.

In fact, active principles singly or in combination
inhibit greatly the life processes of microbes, by
binding with their protein molecules, acting as
chelating agents, altering their biochemical
systems, preventing utilization of available
nutrients to the microorganisms °°.  The
antibacterial effect of phenolic compounds might
be related to the interaction with enzymes,
adsorption to cell membranes, substrate and metal
ion deprivation ®,
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Our study is in accordance with previous studies
which indicate that the antibacterial activities
depend considerably on extraction method, the
solvent nature and the strain tested % °% 3,

Antifungal activity: A. longa L. extracts obtained
in this study were unable to inhibit the growth of
the fungi tested (Aspergillus flavus NRRL 391 and
Aspergillus niger 2CA 936), and yeast (Candida
albicans ATCC1024).

CONCLUSION: In summary, the present study
showed that the biologically active constituents
from A. longa L. can be obtained by different
extraction solvents. The extraction methods as well
as the part of the plant used had a big influence on
the antioxidant, antibacterial and anti-inflammatory
properties of extracts.

These results could justify the use of this plant in
traditional pharmacopeia for the treatment of
certain diseases; however, it is interesting to
characterize the compounds responsible of this
biological activity.
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Resumé : L’objectif de cette étude est de valoriser une plante médicinale locale Aristolochia longa L. (Aristolochiacea).Cette
plante est utilisée traditionnellement contre beaucoup de maladies et surtout le cancer. Cette étude vise 1’analyse
phytochimique qualitative et quantitave de la plante(dosage des polyphénols totaux,des flavonoides et des tanins),apres
préparation des extraits de la partie aérienne de la plante(tiges et feuilles),des fruits et des tubercules, en utilisant des solvants
avec polarité différente, comme 1’acetone,Methanol et ’eau distillée. L’activité anti-oxydante a été évaluée in vitro par
’utilisation du test DPPH, par le pouvoir réducteur du Fer et par le test du blanchissement du [3-caroténe. L’extrait
acetonique de la partie aérienne contient une grande quantité de phénols totaux(525,43+29,6jug/mg) suivi par I’extrait aqueux
des fruits(518,54+14.93ug/mg). Alors que I’extrait methanolique de la partie aérienne contient la plus grande quantité des
flavonoides (52,37+0.94pug/mg), il posséde aussi une grande activité antioxydante par le test DPPH et un grand pouvoir
réducteur (55,04ug/mi+1,29 et 0,2 mg/ml+0,019 respectivement). D’autre part I’extrait acetonique de la partie aérienne
posséde I’activité la plus élevée avec un taux de 57% dans I’activité antioxydante du blanchissement du f3-carotene. En ce
qui concerne ’activité antibactérienne, I’extrait méthanolique des fruits est trés efficace contre le Pseudomonas aeruginosa
ATCC 27853, Staphylococcus aureus ATCC 25923and Bacillus cereus ATTC10876.Mais tous les extraits de la plante
n’ont aucune activité antifongique sur Aspergillus flavus NRRL 391, Aspergillus niger 2CA 936 and Condida albicans
ATCC1024. Pour ’activité anti-inflammatoire le taux le plus élevé d’inhibition de la dénaturation des protéines a été observé
avec ’extrait acetonique de la partie aérienne (78,35+6,18)% pour la concentration500pg/mlcomparativement au diclofenac
de sodium avec (85,56+1,78) % .L’étude anatomique de toutes les parties de la plante(racines,tiges et feuilles) a démonté
qu’elle a une morphologie typique d’une plante dicotylédone et que le tubercule de cette plante est issu d’une racine. L’étude
de la toxicité aigue démontre que les extraits aqueux des tubercules et des fruits sont relativement non toxiques avec des DL s
respectives supérieure a 12g/kg et supérieure a 5000g/kg. Les analyses biochimiques et I’étude histologique des organes des
souries ont démontré que les tissus des reins et des foies sont plus affectés surtout a des doses élevées. Enfin, et vu les
résultats obtenus, I’Aristolochia longa L. a une activité biologique importante, ce qui nous incite a 1’étudier d’une fagcon
minutieuse et approfondie pour une meilleure utilisation dans le domaine médical.

Abstract: The aim of this study is to evaluate Aristolochia longa L. (Aristolochiacea) ,a local medicinal plant. It is used in
folk medicine for multiple purposes, especially for the fight against cancer. This study was devoted the qualitative and
quantitative phytochemical analysis( the determination of polyphenols, flavonoids, and tannins contents of Aristolochia longa
L.) after their extraction by using various solvents with different polarities(methanol, acetone and distilled water). These
extracts were prepared from aerial parts (stems and leaves), fruits and tubers. The antioxidant activity was determined using
three in vitro assays methods: scavenging effect on DPPH, the reducing power assay and f3-carotene bleaching inhibition
(CBI). The results obtained indicate that the acetone extracts from the aerial parts presented the highest contents of
polyphenols(525,43+29,6pg/mg)followed by fruit aqueous extract (518,54+14.93pug/mg). while the aerial parts methanol
extract has the highest flavonoids content (52,37+0.94pg/mg).The results of the antioxidant activity showed that all extracts
of Aristolochia longa L., prepared using different solvent, have diverse antioxidant capacities, however The aerial parts
methanol extract exhibited the highest antioxidant capacity of DPPH and reducing power(respectively 55,04ug/ml+1,29 and
0,2 mg/mlI+0,019), but the aerial parts acetone extract showed the highest antioxidant capacity in the test of 3-carotene
bleaching inhibition with 57%. For antibacterial activity the fruit methanol extract was too efficient against Pseudomonas
aeruginosa ATCC 27853, Staphylococcus aureus ATCC 25923and Bacillus cereus ATTC10876, but no effect was
observed when these extracts were tested on the fungi Aspergillus flavus NRRL 391, Aspergillus niger 2CA 936, and
Condida albicans ATCC1024. The inhibition protein denaturation was found in the aerial parts acetone extract to be
(78,35+6,18)% at the dose 500ug/ml,with regards to standards Diclofenac sodium (85,56+1,78)% in the anti-inflammatory
activity. The anatomical study of root, stem and leaf of Aristolochia longa L. showed that it has a typical structure of the
dicotyledon plant, and proved that the tuber of this plant is a root tuber. The study of acute toxicity of the aqueous extract of
tubers and the Fruit aqueous extract also showed that it was relatively non-toxic, with DL50 superior to 12 g / kg, and DL50
superior than 5000 mg / kg) respectively. Biochemical analyses and tissue sections of mice also showed that both liver and
kidney tissues were affected, especially at high doses of this plant. Finally, due to the obtained results, the Aristolochia longa
L. plant has an important biological activity, which invites us to study more precisely the possibility of a better use in the
medical field.
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