Aasmddl 2ublaasall Z3,30edl dyssaanl
admll Bialls el esdssll 2155

A AR

Blet) s daedd) oade 28

Université Ferhat Abbas - Sétif
Faculté des Sciences
de la Nature et de la Vie

Sl y dagdal) o gle A8
SJS..J_A
day S Bl (1 yha (e Aatia
Ditualall Balgd il
Akl A s clasS 1anads

S palny Jadi éj}‘:‘ ﬁ‘Jactam&ﬁLﬂ a-e-)A.A

8 4 iy Al ¢ diadl

Nigella satival s93 4l giuh cilualiiival Lehaldl dpabea (flaina)

Baliall (e 45 5Sall A8l Laad Al 2012 /10/10:p 52 a8

Canas drala 33U Uiy 0 dalan 3 :(B) (o
Cadacdadla yoalaa M @ane 2y 2 )
il daala jualas il BI0) Fsee dena 3 1) giadan)

3alKa 5 palaa 33 b sy 8 o

‘(;M\éj‘ il g pally

2012-2011 :A—maladl 4l
50



s 2al

'&pz.:]l Jxl)n]l Jé \$‘)914«‘9 wl e ¢lm¥ M} 01 l)”"é l\_-mA f»l m’l

G =8 il

eull @nloaa sy s pgidia 11 s pnall Wl il @l (allll 2ally ool L
Jal o Glaill pomtsy @le Jagy oy spud alasals azgls ¢ Jaell laa @le s 5al
ang Jadl @l sl laa glagl

K)/o;&é\_-\ll Q::AX’L\} QIALA dny 39 9 39 4s9dgd maaa X);ilébn ixlall )&.\;’l
gl L il o 62 slaeall gl ggd e oy sgy dales

s gealall gongually @lalo Buyss & yginll @ al & Jopadl @ sl aggl
Ay seilagll 801 syo5 o Lagas Laal

o laass @il dnzlaall @l slhely gomll yg5 Llia¥l 4221 L2

gl las @yl Jia by 2y olg Buzlus @l psd o J& s2al Ll

51



el &l

Sl aas s sdgall gl oy st pallll @ully a5 @l

A Lk, agltell qal L 4

52



o)
gaidlal)
dasiall

dma ya b ki

ettt ettt ettt eenn B-lactamAalall dgiaall Siley 3Y) -|

2 ettt B-lactamlall Clgraes 4 i) dagliall ) ghai-1-|

S ettt ettt ettt ettt eas p-lactamilall Slgres Caiai-2-|

B et (o)) canadl Sy Ambler cuiai-1-2-|

St Medeieross JacobyBushwaiai -2-2-]

oottt ettt S-lactamaiall Slgies 43 -3

Qoo Cr s i a8 sar B-lactamAdlal) cileres il 3 Aty -1-3-

T e, i sl Jai o sa f-lactamailall cilgses 43y 2-3-|

OO p-lactamaalall ilgeal (g daill LUl A€ a5 21 4|

. Cromes ol a8 ga f-lactamAslall cilesedd jasail) 4401 -1-4-]

13, iy sl i a8 e f-lactamiilal) Cilgaal (5 sl LLsll 401 -2-4-

L6 oottt enens B-lactamaall Slgias Sadia |
LBttt Lelsil -1 -l

20 e B-lactamidlall lgraad Iyl A€ ja 5 401 2]

20, Cn e Jali 4 gy B-lactamAdal) Clgas -1-2-11

2o <l § 0 sy o 18 5y f-lactamAilall Clgsae -2-2-

2o B-lactamislall cilgee ciadial 4 i) e sliall -3

2T e e e — e e e e e ——eeeaai e e e e aaeeeea—aaeeeaataaaeeaaras Cilag 53 8308l |||

2 e et eanaes Caiuatl) g 48leSH Al -1 -]1]

28ttt ettt Alasll — 40 5l Gailiadd) 2]

29, a s sall i34

2.t (Lall) Jalis A, 433 4]

B0t <y 53683l 5 Nigella satival. s -5-111

Gkl 5 L ol gl Balal)
53



B ettt Nigella sativalL. L -1-I
B et e e e e —— e e e e e ——— e e e ee——eeeeat—eaeeeaatataeeeaaaaaeans LSl -2
HEBV |

B2 e Nigella satival. s (s 4 sudll Glaldiual junssi-1-]]
B ettt pudll g 5 yie e (Jsid aldine -1-1-]]
B pdll & 5 e (N 51 aliiine 2-1-]]
3D Nigella satival. sxd 43 sudll laliiuall 4ual) 4 Hall -2
et e et e s Il Sl ) QU sl -] -2-|]
et e e e e e e s e er e il 53 AN oS i) 222
BB e, Nigella satival. s 4e il dul jall -3-]|
3. p-lactam 4dall dgaaal alall paliiual juass 4|
Bl e e e e e et ab e e et e e e taeeeaaae s Gl g nll dpaS a5 5]
B e P-lactamilall dgiaal 4.8 all Jailus sl aaa3 6]
39, 4l Ll A-lactamAilall dgueal alall cilaliiual dpulia 2 0 27|
B0 e clavulaniquesaesll il -1-7-|1
B ettt ann sulbactam: Lyl -2-7-|1
A0, ettt tazobactam Ll -3-7-11
1o T (EDTA) p-lactamiila Ji__gea 1ola 1l cilialitiue Vil s 8|

oap Y) cilaliivnll aley) Il dubus 2l 2 Q-]

AL oo, Nigella satival. x4 suall Slaliiuall Jal)
gl
A3 Nigella satival. s 4 sid 1) Cloalaiudl 4l 4 Al -|
B3ttt Jsil) Clagaal oS il -]
B, Nigella satival . 4 sidll Glbaldtiudl il o5 Ml oSN sl -2
A5 Nigella satival. L3 4 gudll cilbaliiuall dae gl 4l Hall -]
49, OS5l (e ol sima s 5 B-lactamAllall dgpeal oo 3P Al paliiadl juss ]|
BO0.. ettt Al ey 331 clalatiuall oaleY) LUl 48 pall Lilu ll aas -V
YA () (8 Alanivuall) KIS aillafial Q) dpay 33Y) Claliivwall oaley) bl dulua -V

54



BT e EDTA Ul ey 3Y) Glaliiuad caley) bl dlus -V

LAl day 331 cilaliionall aley) L) e -1V

B0, Nigella satival. x4 suall Slaliiiual

YRR
B8, Nigella satival. st ad g 1) Glialiiiall 4l 4l Al - |
B9, Nigella satival. s 4 suidl claliiuall 4 ll 4l ol ||
BO.. e gl W gina a8 g WAl daay 3BY) Slaliiil juass |||

daa Y Claliiuadl oaley) Ll dulua V|

T L e s () & Alaationall) 4SS asladial olA])
T e e EDTA U 2lall da 1Y) clalaiunadl jaley) bl dlua -V

e Y) cilaliill aley) Blaall dulus -V

T 2 e Nigella satival. s 4 sidll Slaliiuadl Hlal)
S ettt ettt el daild
Galdl

55



coadlal)

4wl Nigella satival. osv gk (e asall & 550 28 5 & 5330 (Gl il (ualiiine jusl o
«Jeo/gallique el (A ol e 5 1 890.66 5 768 253 A OSE J il Slase (o S Laal giss
i€ iyl e ddarutine iSe ol e s S 18.35 5 18.00 S8 <y 53 83l (e s fasi 51 e
casall o (5 sing LaadlS Lagin Lad Chinain (5 (e 488 Hl) Adukall L) e gile 5 S ddasl 0 4o 5l Lagliasl 50
Rl gl 5 U5t sS e anall g5 e e (s ging 10 e 80l ¢0ni ) (e S e

ds E.coli 4 Zjum e e clai) Alactam ddlall dgedd ola claliiue MW juaad &
Ll fise a5 5 f-lactamsg sl (e 4sadl Glaliaadl 45l Acinetobacter!s K.pneumoniae
Goehl iyl e Gla ey paliiie Jo/file 36,73 5 48.56 5 80.30 s & (IS8 il
s K.pneumoniaes E.coli A=l Aall 4 3¥) claliiud sl Llall 48 all 4l
Slo OY¥sas S 942 5 17.735 13.51 o, aliline cully G5 i) 4ua 3l Acinetobacter
Ul e s il e oo/ do/d 90980 168.35 5 108.93 5 308.64 W )8 (5 gal Cile juu g s yill
e aals 5l EDTA 2sas 84S al) dul jall o2 plain) o oaleY) Lliall 8 Glay cudil) da) yi 4
Al Llall o (tazobactamsulbactameclavulaniquesassl)) 4ade 4SS cllagdie 4530
23.92 «20.87 =uslilane B) clavulaniquepassll glubsa s EDTA 2 glibea e S 5 J53
23.31 =gulilase U) sulbactamds (il e ¥ salie 28,75 ¢18.43 = L 15 ¢ 5V 505 Se
=oulilane U) tazobactamis (il e ¥ sadw 14.7 ¢ 10.79= Lanis B ¢ )Y 505 Se 27.17
DLl e sy jall oda o ) (il e Y salie 11.32 ¢6.14 = 1anfs U ¢ )Y 505 500 25 <28.16
21.27 =pulilase B) EDTA 4 (el Gl oaleY) Llidl) of Load iy Ldlss Uawli alaY)
1 ey 4SSl Gllafall Gelua e 5 Ll Unpls adady 3) (LY 5055800 3,97 = Ll G ¢ ¥ 505 S
il pmens bl adsar f-lactam Ala) dgen e S 5 ISV e Y pealiioa) o) sia) A1)
oaliiadl B ¢l ¢ sy Jads o8 sey f-lactamiilal dgiae Lo Gl o 3Y) paliiuad) 5y ym
il paliiuall g (84S ) Al jall G Flusiv) G (K pneumoniaey E.coli 4l e 33y
Al a3 paliinall aley) LLasl o Nigella satival Jsid awddl g 55ia st s & 55
0.38 <66.08 =kt Ui ¢ )Y ga 5 Sue 24,5 = ulilage ) S duuloa ST 5 Legd Ll Acinetobacter
Unais alay) Lladll 13 Ly 3 (@il Je crutine (2% cgallique saesl) (A8 Y sa5 S
OF pSag 13 5 Al pealin 1) b gl AL e il 93 @38 Apala () Jadill) 138 pla ) S Lpndlis
Ol i 18 gas f-lactamAilall A s e 40l gia) 03 3o a3 aldinall 3] alay) Ll
<l

Sl 65830 cNigella satival. ¢l Jadi 28 sas f-lactamadall Clgies sgesiliall clalsl)

56



Abstract:

Metall@-lactamase.
-Resgaof producing bactérial strain.

-Sdnsfy of enzymatic activity to polyphenolic extracts from Nigella sativaseeds.

Two phenolic extracts lipidic and non lipidic frodigella sativalL. seeds have been prepared.The
guntitative analysis of polyphenols showed that lipéic extract contained 890.66 ug gallic acid
equivalent (GAE)/ml, while the non lipidic extractontained 768 ug GAE/ml. The flavonoids
concentration in lipidic and non lipidic extracteisv18.35 and 18 rutin equivalent (RE) /ml, respebti
The qualitative analysis by a thin layer chromaapdy showed a slight deffrence between the two
extracts. Both of them contained gallic acid, gagncand rutin. In addition, the lipidic extractrtains

kaempferol and/or vanillin.

The crude extract of3-lactamase had been prepared from a clinical isslaif E. coli
K.pneumoniaeand Acinetobacterall resistant to the antibiotig-lactams. Total proteins have been
guantifed as : 80.30, 48.56 and 36.73 mg proteinsfutle enzymatic extract, respectively.The stufly o
the hydrolysis kinetics of crude enzymatic extraictsm E. coli, K. pneumoniaeand Acinetobacter
isolates showed that all of them hydrolyse theonifin with K,=13.51, 17.73 and 9.42uM successively
and with V., of 308.64, 108.93 and 168.35 pumol/g/min, respebtivThat exhibits a difference in their
affinity and hydrolysis activity. When reproducitige same kinetic study in presence of EDTA andethre
classical therapeutic inhibitors (clavulanic agd|bactam, tazobactam), it was noted that botHitke
and the second enzymatic extract were not sensailEDTA but sensitive to the clavulanic acid &K
20.87, 23.92 uM; K 18.43, 28.75 mM), to sulbactam K 23.31, 27.17; K 10.79, 14.7mM) and to
tazobactam (K=28.16, 25uM; k= 6.14, 11.32 mM). Theses molecules inhibit conpely the
hydrolysis activity. It was noted equally that timgdrolysis activity of the third extract was seivatto
EDTA which inhibits it competitively (k= 21.27uM, K= 3.97uM) and was no sensitive to the classical
inhibitors. This means that the first and seconz/eratic extracts probably contairpdactamase with an

active site with serine, while the third could antap-lactamase with an active site with zinc ion.

Contrarelly to enzymatic extracts from isolatsofcoli and ofK. pneumoniagthe reproduction of
the same kinetic study in the presence of lipigid aon-lipidic phenolic extracts froiigella satival.
seeds showed that the hydrolysis activity of theyeratic extract fromAcinetobacterisolate was
sensitive to both extract with more sensitivity tod the second (k& 24.5 pM, K= 66.08, 0.38 uM
GAE and RE, respectively). Both inhibit the hydmify activity in competitive manner. This inhibition
can be attributed to the property of flavonoidgltelate metals ions since the hydrolysis activityhes

enzymatic extract is due to thdactamase with an active site with zinc ion.

Key words: Metalloi-lactamase Nigella satival. , Flavonoids.
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Metall@-lactamase.
-Resgaof producing bactérial strain.

-Sangfy of enzymatic activity to polyphenolic extracts from Nigella sativa seeds.

Two phenolic extracts lipidic and non lipidic frodigella sativa L. seeds have been prepared.The
guntitative analysis of polyphenols showed that lipedic extract contained 890.66 ug gallic acid
equivalent (GAE)/ml, while the non lipidic extractontained 768 ug GAE/ml. The flavonoids
concentration in lipidic and non lipidic extractasvl18.35 and 18 rutin equivalent (RE) /ml, respebti
The qualitative analysis by a thin layer chromaapdry showed a slight deffrence between the two
extracts. Both of them contained gallic acid, gagéncand rutin. In addition, the lipidic extractntains

kaempferol and/or vanillin.

The crude extract of3-lactamase had been prepared from a clinical sslaif E. cali,
K.pneumoniae and Acinetobacter all resistant to the antibiotig-lactams. Total proteins have been
quantifed as : 80.30, 48.56 and 36.73 mg proteinsfute enzymatic extract, respectively.The stufly o
the hydrolysis kinetics of crude enzymatic extractsm E. coli, K. pneumoniae and Acinetobacter
isolates showed that all of them hydrolyse theon#fin with K,=13.51, 17.73 and 9.42uM successively
and with V., of 308.64, 108.93 and 168.35 pmol/g/min, respebtivThat exhibits a difference in their
affinity and hydrolysis activity. When reproducitige same kinetic study in presence of EDTA andethre
classical therapeutic inhibitors (clavulanic agd|bactam, tazobactam), it was noted that botHitke
and the second enzymatic extract were not sensiEEDTA but sensitive to the clavulanic acid &
20.87, 23.92 uM; K 18.43, 28.75 mM), to sulbactam (& 23.31, 27.17; Kk 10.79, 14.7mM) and to
tazobactam (K=28.16, 25uM; K= 6.14, 11.32 mM). Theses molecules inhibit contiely the
hydrolysis activity. It was noted equally that timgdrolysis activity of the third extract was seivatto
EDTA which inhibits it competitively (K= 21.27uM, K= 3.97uM) and was no sensitive to the classical
inhibitors. This means that the first and seconzy/eratic extracts probably contairBdactamase with an

active site with serine, while the third could aintap-lactamase with an active site with zinc ion.

Contrarelly to enzymatic extracts from isolatsdotoli and ofK. pneumoniae, the reproduction of
the same kinetic study in the presence of lipidid aon-lipidic phenolic extracts froMigella sativa L.
seeds showed that the hydrolysis activity of theyeratic extract fromAcinetobacter isolate was
sensitive to both extract with more sensitivity swdl the second (& 24.5 uM, K= 66.08, 0.38 uM
GAE and RE, respectively). Both inhibit the hydisy activity in competitive manner. This inhibition
can be attributed to the property of flavonoidshelate metals ions since the hydrolysis activityhis

enzymatic extract is due to thdactamase with an active site with zinc ion.

Key words: Metallo-lactamaseNigedlla sativa L. , Flavonoids.
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