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SERMENT DEAPOTHICAIRES

j H MXUH HQ SUpVHQFH GHV PDVWUHV GH OD )DFXOWp
OfRUGUH GHV SKDUPDFLHQV HW GH PHV FRQGLVFLSOHYV

DY KRQRUHU FHX[ TXL PITRQW LQVWUXLW GDQV OHYV
GH PRQ DUW HW GH OHXU WpPRLJQHU PD UHFRQQDI
UHVWDQW ILGQOH j OHXU HQVHLJQHPHQW

PDYH[HUFHU GDQV OfYLQWpUrW GH OD VDQWp SXE
SURIHVVLRQ DYHF FRQVFLHQFH HW GH UHVSHFW
VHXOHPHQW OD OpJLVODWLRQ HQ YLJXHXU PDLV
UgJOHV GH OYKRQQHXU GH OD SURELWp H
GpVLQWPUHVVHPHQW

PH QH MDPDLV RXEOLHU PD UHVSRQVDELOLWp HW P
HQYHUVY OH PDODGH HW VD GLJQLWp KXPDLQH F
FDV MH QH FRQVHQWLUDL j XWLOLVHU PHV FRQQD
PRQ pWDW SRXU FRUURPSUH OHV P°XUV HW IDYRU
DFWHV FULPLQHOV

QXH OHV KRPPHV PY{DFFRUGHQW OHXU HVWLPH VL MH V
SURPHVVHYV

QXH MH VRLV FRXYHUW GYRSSUREUH HW PpSULVp GH PH
PDQTXH
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LA PROPOL

PROPRIETES ET INTERET THERAPEU

RESUME

>[ %]8Z € %] U pw|[ CEewzo §Z E %
consiste a utiliser des produits de la ruche pour soigne
certaines pathologies. Voici un recensement de son
origine et de ses propriétés physichimiques ainsi

que thérapeutiques. Cette étude se donne pour but de
rassembler touts les données de la littérature

] v8](]J<p Vv o[ §8 Sy o %}uE& <y
plus en détail cette substance résineuse riche en
composeés actifs sur la santé humaine.

Florence Potier

:ES
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Introduction : la propolis

/D SURSROLV HVW XQH VXEVWDQFH SURGXLWH SDU OD |
WKpUDSHXWLTXHV VRQW WUQV YDULpPHVY HW SRWHEGWLHOOH
<YHV 'RQDWLHX VIDFFRUGHQW j OD GpILQLU FRPPH XQH
EDVDPLTXH GH FRQVLVWDQFH YLVTXHXVH UHFXHLOOLH SD
YpJpWDX[ ERXUJHRQV pFRUFH 2

$LQVL OHV DEHLOOHYV UpFROWHQW OD SURSROLV 'H TX
LOQBRWDWLRQ GfHQ]J\PHV HW GH VXEVWDQFHY FLUHXVHV H(
YHUQLY /D SURSROLV FRQVWLWXH XQH EDUULqUH GH GplHC
WURX GH YRO j OfHQWUpH GH OD UXFKH (OOH SHUPHW DX
IHQWHYV GH OD UXFKH FHOD DILQ GH OD UHQGUH SOXV KHU
UD\RQV HW GH OHV FRQVROLGHU (OOH SHUPHW GH YHUQLYV
GIHQGXLUH OHV UD\RQV SRXU OHV DVHSWLVHU HW PrPH G
DDQW SpQpWUp GDQV OD UXFKH HW GH WDLOOH WURS LPSR
GpEUUDVVHU HQ OHV pYDFXDQW SDU OH WURX GH YRO

/ID SURSROLV D GRQF XQH JUDQGH LPSRUWDQFH SRXU C
FH U{OH HOOH UHYrW pJDOHPHQW XQH FHUWDLQH XWLOLW,
GRPHYXWLT XH WKpUDSHXWLTXH

/I MXWLOLVDWLRQ SUREDEOH OD SOXV ORLQWDLQH GH O
O{SWH $QWLTXH /HV (J\SWLHQV DXUDLHQW j OfLQVWDU G
RSpUDWLRQV GH PRPLILFDWLRQ

(QHYDQFKH LO HVW FHUWDLQ TXH FHWWH UpVLQH HVW X
$ULVWRWH TXL LQYHQWHUD FH WHUPH © SURSROLV @ TXH Q
©HQ DYDQW @ SUR © GH OD FLWp @ SROLV (Q HIIHW LO Q
SKLORVRSKH TXH OHV DEHLOOHV XWLOLVDLHQW FHWWH VX!
FRORQLH *DOLHQ HQ IHUD PHQWLRQ SOXV WDUG GDQV VHV

/IHV DXWHXUV DQFLHQV SHUSOH[HV IDFH j OD PXOWLWXG
SURSROLV SHQVDLHQW GYTDERUG TX{YLO VI{DJLVVDLW GH PX
DORUYVY FODLU TXfILO VIDJLW ELHQ GTXQH VHXOH HW PrPH V

$X FRXUV GH OD *UgqFH $QWLTXH RQ XWLOLVH GRQF OD S
XOFqQUHV GHV IXURQFOHV«OH GRPDLQH HVW FHOXL GHV DII

/IHV 3HUVDQV HX[ OfYXWLOLVDLHQW SRXU H[WLUSHU OHYV
KDLU FDU OD SURSROLVY UHQGDLW FHWWH RSpUDWLRQ SO’

/IHV ,QFDV VH VHUYDLHQW GH OD SURSROLV SRXU OXWWH
DSSDUDLVVDLW GH OD ILgqYUH
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6RQ XVDJH HQ (XURSH GHYLHQW WRXWHIRLY DVVH] PpFRC
GHUQLHU R+ HOOH FRQQDVW XQ UHQRXYHDX ORUV GH OD J
$IULTXH /H PDQTXH GH PR\HQV PpGLFDX[ ILW JHUPHU OfLG
SURSROLV SRXU JXpULU OHV SODLHV GHV EOHVVpV HW FHYV

J)DFH DX[ SURJUqV GH OD FKLPLH HOOH WRPEH DORUV HQ
HQ PpGHFLQHGHREBXOHD FRHWUH OHV DIIHFWLRQV FXWDQpHV
UKXPDWLRRWUVRUPH GITHPSOKWUHY 6RXV IRUPH GH EDXPH |
SODLHVY OHV KpPRUURWGHV HW OHV FRUV DX[ SLHGV (OOH
HW OHV DIIHFWLRQV GHV YRLHVY UHVSLUDWRLUHYV VRXV IRU
OXL FRQIqQUH PrPH GHV SURSULpWpV FRQWUH OHV PDX[ GH ¢

(OOH JDUGH pJDOHPHQW XQ XVDJH GRPHVWLTXH FDU HO
HW EULOODQW TXL VHUYLUD HQWUH DXWUHV j OD OXWKHUL
PDVWLF j JUHIIHU REWXUH OHV ILVVXUHV GHV I€EWV pYLWH
GH FHVY GLYHUV XVDJHV VHUDLW ELHQ GLIILFLOH j PHWWUH
GHV VXEVWDQFHV TXH OXL SURFXUH OD QDWXUH

&HSHQGDQW OH GpGDLQ GH QRV VRFLpWpV SRXU OHV SU
SRXUUDLW QYfrWUH TXH WHPSRUDLUH (Q HIITHW OfpYROXWIL
IDLW OD SDUW EHOOH DX[ PpGLFDPHQWY WLUpPpV GHV VXEVW

IRQIJWHPSV OD GpFRXYHUWH GH PpGLFDPHQWYV pWDLW HI
UpSXWpV SRXU OHXU HIILEDFLWp VDQV FRQQDVWUH OHV Ppl
3XLV DYHF OfpYROXWLRQ GH OD ELRFKLPLH HW GH OD SKD
PPGLFDPHQWY HVW GHYHQXH XQH DIIDLUH GH UpFHSWHXUV
FUpHU GH WRXWHYV SLqFHV GHV HQWLWpV FKLPLTXHV GRQW
VLWH ELRFKLPLTXH SUpPFLV 'H QRXYHDX[ PpGLFDPHQWYV VR
GHYLHQQHQW GH PRLQV HQ PRLQV QRPEUHX[j DSSRUWHU C
SKDUPDFHXWLTXH 3RXU DYDQFHU OD UHFKHUFKH SKDUPDE
WHFKQLTXHV /D JDOpPQLTXH GH SOXV HQ SOXV SRLQWXH S
GIDGPLQLVWUHU XQ SURGXLW HQ FRQWU{ODQW PLHX[ VRQ
VHERQGDLUHV ODLV OD UHFKHUFKH SKDUPDFHXWLTXH D PO

/ID WKpUDSLH JpQLTXH FRQVLVWHUD j XWLOLVHU GHV JqQ
ELRMKQRORJLHY YRQW DOOLHU OH GRPDLQH GH OD ELRORJI
JpQpWLTXH GH OfTLQIRUPDWLTXH«OYDSSDULWLRQ GH PROPp!
GI{DPHQHU GHV PROpFXOHV WR[LTXHV YHUV OHXU OLHX G¢YC
QORWXEHYV TXL RQW SRXU EXW GTLQWURGXLUH GHV PROPpFX
PrPH PDQLqUH TXH OHV QDQRYHFWHXUV XQ SURMHW FRQVL
SRXU JXLGHU FHV PROpFXOHV (QILQ OD WKpUDSLH FHOO X
FHOOXOHY PDODGHYVY SDU GHV FHOOXOHV VDLQHYV

7RXV FHV D[HV FRQVWLWXHQW XQH SURPHVVH GIDYHQLU
LOV QYHQ VRQW TXfj OHXUV EDOEXWLHPHQWY $LQVL OHV
VXU OH GHYDQW GH OD VFqQH 'HV VELHQWLILTXHY HW GHYV
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RX -DFTXHV J)OHXUHQWLQ SRLQWHQW OHXU HIILFDFLWp SUF
OTHWKQRSKDUPDFRORJLH VDQV SRXU DXWDQW SHUGUH GH
RFFLGHQWDOHY ODUN 3O/RWNLIGLEDOMQMRY RXYNWXHW VRQW
GpYHORSSH FODLUHPHQW OD WKqVH TXH MYpYRTXH GRQF L
SKDPDFHXWLTXH DYDQW GH SRXYRLU MRXLU GH WHFKQROR
UHGPFRXYHUWH GHV VXEVWDQFHYV WKpUDSHXWLTXHV TXH S

/IHV SURGXLWY GH OD UXFKH &LUH PLHO YHQLQ JHOPpPH
TXILOV RQW WRXV XQH XWLOLWp WKpUDSHXWLTXH SRXU Of
UHPDUTXDEOHPHQW SURPHWWHXVH (Q HIIHW RQ OXL D Gp
DDWLYLUDOHYV DQWLIRQJLTXHYV DQWLSDWRYILWDRRMW R DQH
LPPXQRVWLPXODQWHY FLFDWULVDQWHYVY HW PrPH DQWLRQF
GDQV OH PrPH H[FqV TXYD VXEL OD EDLH GH *RML TXL j IRU
D ILQL SDU SHUGUH HQ FUpGLELOLWp &H WUDYDLO D SRXU
GpPRQWUpHVY GH OD SURSROLY HW GH PHWWUH HQ UHOLHI
WKpUDSHXWLTXH < VHURQW pJDOHPHQW GpYHORSSpV VRQ
GIDQDO\VH SK\VLFR FKLPLTXHV HW VD SODFH GDQV OH PDU
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1. Premiere partie : la propolis au
sein de la ruche
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1.1. Production par les arbres : aspect botanique de la propolis

$YDQW GH GHYHQLU OD SURSROLV GRQW QRXV DOORQV W
VH WURXYH VXU OHVY DUEUHYVY VRXV IRUPH GH UpVLQH & HW
ERXUJHRQV MHXQHV UDPHDX[ EOHVVXUHV GH FHUWDLQV D
OYDUEUH TXl ARQWWWODWE@HI/pBURSULpWpPV TXH OTRQ UHWURX
(Q HITHW HOOH SURWQqJH GHV DWWDTXHV GHV PLFUR RUJDC
VXU OHV LQVHFWHYV

/IHV SURSROLYV OHV SOXV pWXGLpHV VRQW OD SURSROLV 1|
SHXSOLHUV OD SURSROLWIFHKDWIH GCGUBEPYYE® O LYREBR®H V |
GRQW OD VROBHWHIHYWFDYWROBD\VOXMRXWHQW WRXWHV VRL
SURYHQDQW GT1XQ DVVHPEODJH FRPSOH[H GH YpJpWDX[ SO>
OD ]JRQH JpRIJUDSKLTXH DX PRPHQW GH OD UpFROWH

/IHV SURSROLYVY EUpVLOLHQQHV VRQW WUqV ODUJHPHQW p\
SRXUMXU GH SURSROLV 2Q \ UHWURXYH WURLYVY VRUWHV SU
YHWH OD SURSROLV URXJH HW OD SURSROLV MDXQH

IRXMYLHQGURQV SOXV WDUG VXU OD JUDQGH YDULDELOL
SROKpQROLTXH TXL YDULH EHDXFRXS GTXQ pFKDQWLOORQ
GIHPSUHLQWH VSpFLILTXH TXL GRQQH OD SRVVLELOLWp GT
PWXGLpH
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Type de propolis Origine géographique Origine botanique Principaux

constituants
Peuplier Europe, Amérique du Populus spp. Flavones, flavanones,
Ambrée a Brune Nord, régions non Et principalemen®. acidesphénols et ses
SE}%] o0 - 0 nigra L. esters et
NouvelleSélande sesquiterpenes
Verte du Brésil Zone tropicale du Baccharis spp Dérivés prénylés de
Brésil Principalement o[ ] tuu EJ«<
B.dracunculifoliddC.  Acides diterpéniques
Lignanes
Bouleau Nord de la Russie Betula verrucosa Flavones, flavonols,

flavanones et
sesquiterpenes

Propolis rouge Cuba, Brésil, Mexique Dalbergia Isoflavones,
ecastophyllum isoflavanes,
flavonoides et
benzophénones
isoprénylées
Propolis rouge Cuba, Venezuela Clusia rosea Isoflavones,
isoflavanes,
flavonoides et
benzophénones
isoprénylées
Méditerranéenne Sicile, Gréce, Malte,  Famille des Acides diterpéniques
Créte, Turquie Cupressacea et principalement de
type labdane
Pacifique Zone pacifique Macaranga tanarius  Prényiflavanones
(Taiwan, Okinawa,
Indonésie)
Tableau 1

[ % & * 0 « SE A pA£E -BKaye® et\P. Porsid dd $4)t

1.2. i f ., T <Zdpis mellifera

Classification

/TDEHLOOH GRPHVWLT XS LY RPH DPRRBRIQDV IRMQ W D X

5gqJQH GHV DQLPDX]

6RXV UqJQH GHV PpWD]RDLUHV

'LYLVLRQ GHVY WULSREODVWLTXHYV

6RXV GLYLVLRQ GHVY GHXWHURVWRPHYV

6XSHU HPEUDQFKHPHQW GHV DUWKURSRGHYV
(PEUDQFKHPHQW GHV PDQGLEXODWHYV

6XSHU FODVVH GHV KH[DSRGHV TXL SRVVgQGHQW VL
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&ODVVH GHV LQVHFWHYV

6RXVY FODVVH GHV LQVHFWHYV DLOpV

,QIUD FODVVH GHV HQGRSUpW\JRWHYV

6 XSHU RUGUH GHV PpFRSWpURWGHYV

2UGUH GHV K\PpQRSWqUHV TXL SRVVgGHQW TXDWU
6RXV RUGUH GHV DSRFULWHYV

*URXSH GHV DFXOpDWHV TXL SRVVgGHQW XQ SRUW
6XSHU IDPLOOH GHV DSRwGpV

)DPLOOH GHV DSLGpV

6RXV IDPLOOH GHV DSLQpV

7TULEX GHV $SLV

X X X X X X X X X X X

1.2.1. Anatomie

1.2.1.1. Téte

/ID WrWH GH Of{DEHLOOH FRPSRUWH GHV \HX[ WURLV R
SHPHWWDQW GYDQDO\WHU OfLQWHQVLWp OXPLQHXVH DLQV
HQWUH HW IDFHWWHY /HXU FKDPS GH YLVLRQ FRXYL

Figure 1: schéma de la téte de l'abeille (7)

2Q \ WURXYH DXVVL OHV DQWHQQHV RUJDQQH VHQVRUI
VFDSH DVVXUH OD OLDLVRQ DYHF OD WrWH OH SpGLFHOO
WHUPLQDO &HV DQWHQQHV GRQQHQW GHV LQIRUPDWLRQV
HW OD UHQVHLJQHQW VXU OD QRWLRQ GX WHPSYV

/TDSSDUHLO EXFFDO HVW FRQVWLWXp GH SXLVVDQWHV
ODELDX[ TXL JXLGHQW HX[ PrPH OD ODQJXH UpWUDFWDEOH
HW HOOH SHUPHW OJDVSLUDWLRQ GHV OLTXLGHV QHFWDU
FRQVLVWH HQ XQ pFKDQJH GH QRXUULWXUH FRQWHQX GDQV
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Figure 2: appareil buccal (7)

Figure 3: Deux ouvriéres pratiquant la trophallaxighotographie Potier Florence)

1.2.1.2. Thorax

$XVVL QRPPp OH FRUVHOHW OH WKRUD[ GH OfDEHLOOF
VILQVgQUHQW OHYV pOpPHQWY PRWHXUV SDWWHV HW DLOH\

/IHV SDWWHV QH VH OLPLWHQW WRXWHIRLY SDV j OHXU
FROOHFWH GX SROOHQ GH EURVVHV SHUPHWWDQW GYf{WHU
GH OD EXWLQHXVH P Dtenme® XVVL GH SHLJQH j D
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Figure 4: patte postérieure avec brosse sur la face intérieure (7)

Figure 5: patte postérieure, corbeille vide (7)

Figure 6: patte antérieure montrant un "peigne a antennes" (7)

/IHV DLOHV VRQW DX QRPEUH GH TXDWUH GLYLVpPHV HQ
SHUPHW OHXU ILIDWLRQ SRXU XQ YRO VWDEOH &HV DLOHV
FHQWDLQHYVY GH EDWWHPHQWY SDU PLQXWH
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Figure 7: schéma d'une aile d'abeille (7)

1.2.1.3. if,t'ete

,O HVW FRPSRVp GI1XQ SUHPLHU VHIPHQW DWWDFKp DX
PHPEUDQHY VRXSOHV HQWUH OHV SODTXHV GH FKLWLQH TX
VRXSOHVVH j OTDEHLOOH

2Q \ WURXYH QRMADAPMPMHO GHV RUJDQHV FRPSRVDQW
JODQGH j YHQLQ

Figure 8: le systeme digestif (7)
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1.2.1.4. Systéme glandulaire

,O VH VLWXH j GH QRPEUHX[ QLYHDX[ FKH] OfDEHLOOH
FRUSV /HV JODQGHV K\SRSKDU\QJLHQQHV GDQV OD WrwWH
HQJ\PHV RX GHV SKpURPRQHV /D SDUWLH YHQWUDOH GH Of
TXL FRPPH OHXU QRP OTLQGLTXH SHUPHWWHQW OD SURGX
OITDEGRPHQ VH VLWXH OD JODQGH GH 1DVDQRY TXL VpFUQ\
JODQGH j YHQLQ TXDQW j HOOH VH WURXYH j OD SDUWLH ¢
IHPHOOHYVY XQLTXHPHQW

Figure 9: glande a veni(7)

1.2.2. Structure sociale : la ruche

1.2.2.1. Organisation de la ruche

8QH UXFKH HVW FRQVWLWXpH GH | UD\RQV HX[ PrPH
DOYpROHV TXL SUHQQHQW OD IRUPH GH SULVPHV KH[DJRQI
AQpYLWHU TXH OHXU FRQWHQX QH WRPEH &HV DOYpROHV V
GLDPgWUH SRXU GRQQHU HQYLURQ FHOOXOHV DX GPd [/}
SULQWHPSYVY VRQW XQ SHX SOXV JURVVHV DYHF XQ GLDPqgV
HOOHV VRQW WUqV SURpPLQHQWHYV HOOHV SHQGHQW YHU'

/ID UXFKH HVW XQH FRORQLH SpUHQQH FYHVW j GLUH T
FRPSWH JDEHLOOHY UpSDUWLHY HQ WURLY FDVWHV O
ERXUEBLY DX QRPEUH GH ] LQGLYRIXGXN\L gHWV ]

/ID UXFKH VH VLWXH JpQpUDOHPHQW GDQV XQH FDYLWp
RX XQ YLHX[ PXU SUpVHQWDQW GH JUDQGHV DVSpULWpPYV

O9RLFL FRPPHQW VYfRUJDQLVH XQ UD\RQ

x (Q KDXW HW GHVFHQGDQW YHUV OH EDV VXU OHV F{Wp
DOYpPpROHV j PLHO VLWXpHV OH SOXV HQ EDV VRQW FHO
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HOOHV VRQW HQFRUH RXYHUWHYV /HV DEHLOOHV OHV R
VRQ HDX REWLHQW OD FRQVLVWDQFH VRXKDLWpPH &HW
SUPVHQWH XQH OpJqUH GpSUHVVLRQ HQ VRQ FHQWUH

Figurel0: Des alvéoles a miel (Photographie Potier Florence)

X 2Q WURXYH GX SROOHQ GDQV GHV FHOOXOHV SHX QRPE
RSHUFXOpHV ,0 HVW IDFLOH GH UHSpUHU FH SROOHQ

Figurell:Des alvéoles a pollen (@tographie Potier Florence)

X $X PLOLHX GX UD\RQ VH WURXYH OH FRXYDLQ /D UHLQ}!
OH FHQWUH HW HQ GpFULYDQW XQH VSLUDOH MXVTXTj (
HW TXH OHV FHOOXOHV VRQW YLGHV OD UHLQH UHFRPI
VFKpPD

X 'LVSHUVpHV SDUPL OHV FHOOXOHYVY GX FRXYDLQ GHVWL(
GHV FHOOXOHY OpJgUHPHQW SOXV JUDQGHVY FH VRQW

Fgure12: Une cellule de faux-}uE }v ~ P p Z U Je%o}e €5 [uv oA }o [JMAE] E ~WZ}S}P
Florence)

X $X GPEXW GH OfpWp RQ SHXW WURXYHU GHV FHOOXOH:
IRUPDQW XQH VDLOOLH WRPEDQWH FH VRQW OHV FHO
UHQH V
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Figurel3W KEP v]e §]}v [uv E Ep Z U A o }uAnjel eppéripiédie. (Phowgrapoid }o o
Potier Florence)

/ID UXFKH SRVVQGH XQ WURX GH YRO TXL HQ FRQVWLWX
SDU GHV VHQWWQHBPOHOMDALGEHYVWH OD SURSROLV FH TXL
GplHQGDEOH SDU OHV KDELWDQWHY GH OD FRORQLH

1.2.2.2. Les castes

/ID YLH GIXQH UXFKH VIRUJDQLVH DXWRXU GY{XQH VWU X
FDVWHYV

x /D UHLQH 8QLTXH DX VHLQ GTXQH UXFKH FJ{HVW OD VH
i WRXWHV OHV DXWUHN(OEGHLH[GIHY¥H: XKQ BRERMDOWR{@H V X U
GLIIXVDQW GHV SKpURPRQHV TXL RQW OD SDUWLFXODL
FDUDFWpPULVWLTXHV VH[XHOOHV GHV RXYULqUHV (OOH
DEGRPHQ EHDXFRXS SOXV DOORQJp TXH FHOXL GIXQH I

X /H IDX[ ERXUGRQ ,0 VIDJLW GX PKOH LO QYD TXTXQH V
OHWLQHY ORUVTXH YLHQW OD SPULRGH GIDFFRXSOHPHC
X[ WUDYDX[ QpFHVVDLUHYV DX IRQFWLRQQHPHQW GH OTC
OpJQUHPHQW VXSpPpULHXUH j FHOOH GTXQH RXYULQUH HV

x /TRXYULqQUH RX OfXQLWp GH EDVH GH OD UXFKH ,0 VT
DFFRPSOLU WRXW DX ORQJ GH VD YLH OHV GLIIpUHQW
FRORQLH
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1.2.2.3. Développement et réle social des différentes castes

1.2.2.3.1. La reine

Figurel4: La reine. (Photographie Potier Florence)

/JHV °XIV GH OD UHLQH VRQW GpSRVpV GDQV GHV FHOOX
SURWXEpPUDQFHYV DX EDV GH OD UXFKH /D ODUYH HVW QR
PFORW VHXOHPHQW MRXUV DSUqV OD SRQWH 6RQ UpJL
SHUPHW GH GpYHORSSHU VHV FDUDFWpPULVWLTXHV VH[XH
VWUXFWXUHV VSPFLILTXHV GHV RXYULQUHV FRPPH OHV Fi
WURLV MRXUV DYDQW GH GHYHQLU XQH ODUYH SRXU FLQ"
GHX[ MRXUV OD UHLQH GHYLHQW XQH ODUYH SHQGDQW X
PPOWRUSKRVH HQ LQVHFWH SDUIDLW HQ WURLV MRXUV &9

(OOH GHYUD HQVXLWH WXHU OHV DXWUHV UHLQHV QRQ
GK[ j OIDLGH GH VRQ GDUG &THVW GRQF OD SUHPLQUH C
HITHW OD UHLQH j OJLQYHUVH GHV RXYULQUHV TXL SRVYV
GDUG OLVVH TXL OXL SHUPHW GH SLTXHU SOXVLHXUV IRL

,O SHXW DUULYHU TXTXQH FRORQLH SHUGH VD UHLQH F
QRXUULVVDQW j OD JHOpH UR\DOH XQH ODUYH GX FRXYDL

/D UHLQH VH UHFRQQDVW GHV DXWUHV DEHLOOHV j VRQ
FRXUWHV 6HV SDWWHV RQW XQ WRQ SOXV MDXQH TXH FH
FRXUWH (OOH YLW HQ PR\HQQH | DQV

(OGRVVQGH XQH SDLUH GfRYDLUHVY FRPSRUWDQW FKDF.
RXYULqQUHV QTHQ SRVVgGHQW TXH GH | (OOH VH VHUYV
LQKLEHU OD FURLVVDQFH GHV RYDLUHYVY GHV RXYULQUHV
LQFDSDEOH GH VH QRXUULU HOOH PrPH PDLV DXVVL SRX
IX[ ERXUGRQV ORUV GX YRO QXSWLDO

8QH IREFRQGpPH ORUV GH FH YRO OHV VSHUPDWR]RWGH)\
MXVTXTDX YDJLQ SRXU rWUH VWRFNpV GDQV OD VSHUPDW
OD BHKGH VD YLH &JHVW Oj TXYLOV VHURQW IpFRQGpPV SR
VSHUPDWKgTXH SHXW UHQIHUPHU j PLOOLRQV GH VSHL
YLYDQWDSHV GHV DQQpHV ,0 HVW DPXVDQW GH QRWHU T
SOXVLHXUV PKOHV HOOH PHWWUD DX PRQGH SOXVLHXUV
XWLOLVpPY ORUVTXH OHV °XIV VRQW IpFRQGpPV (Q RXYUDC
SOXVLHXUV OLJQpHY GJYDEHLOOHYV UHFRQQDLVVDEOHV j C
YHOX«LVVXHV GHV GLIIpUHQWY PKkOHYV
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(OOH YD DORUV SRXYRLU SRQGUH HQ PR\HQQH ° X1V
FHQWULIXJH TXL SDUW GX FHQWUH GX UD\RQ /RUV GH OD
OTDOYpROH SXLV SRQGUH XQ °XI IpFRQGp RX QRQ VHORC

1.2.2.3.2. Le fauxbourdon

Figurel5: Un faux-bourdon, facilement reconnaissable a ses yeux fort développés. (Photographie Potier Florence)

/D FHOOXOH GDQV ODTXHOOH HVW SRQGX OT°XIl GX IDX]
FHOOH GH OJRXYULqUH HOOH QYH[HUFH SDV GH SUHVVLRQ
/HV °XIV DLQVL SRQGXV QH VRQW GRQF SDV IpFRQGpV PDL)
/HXU F\FOH VH IDLW HQ MRXUV Of°XlI pFORW DX ERXW G}
GXQW VL[ MRXUV /HV WURLV SUHPLHUV MRXUV FHWWH ODL
ODUYH GJRXYULqUH SXLV HOOH UHFHYUD XQ UpJLPH j EDV}
MRXUV VXLWH j TXRL OHV RXYULqQUHV RSHUFXOHQW VRQ D¢
IRUPHUD XQH Q\PSKH HQ XQH MRXUQpH DYDQW GH GHYHQLL

&HV PKkOHV VH UHFRQQDLVVHQW IDFLOHPHQW FDU LOV \
RXYULqQUHV /HXUV DLOHV HW OHXUV \HX[ VRQW pJDOHPHQW
GPDVVH SDV JpQpUDOHPHQW OHV WURLV PRLV 2Q SHXW OH
HW HQ pWp FDU FYfHVW OD SpULRGH GHV YROV QXSWLDX]

, OV VRQW GpSRXUYXV GH GDUG HW GHV RXWLOV QpFHV
'H SOXV OHXU WURPSH FRXUWH OHV UHQG LQFDSDEOHV GH
ORXYULqUHV WRXW FRPPH OD UHLQH

/H IDX[ ERXUGRSDQ I CWROQELWp DX VHLQ GH OD VWUXFW
VLQRQ FHOOH GH IpFRQGHU XQH UHLQH ORUV GX YRO QXSW
GPYHORSSpV TXH FHX[ GHV &K YUHSUHIU OXXQHS bi k) PGINV WO Q\R O

6RQ V\VWgPH GH UHSURGXFWLRQ RFFXSH SUHVTXH WRX
OHV RUJDQHV YLWDX[ FH TXL HQWUDVQH VD PRUW HQ XQ F
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1.2.2.3.3. P*—=""c¢°"t

Figurels: >[ Joo }u@kBtbg@Ephie Potier Florence)

IDFHOOXOH GTRXYULqQUH HVW GLPHQVLRQQpH GH WHOO
SRQGUH OD UHLQH VHUD OLPLWpH SDU OHV SDURLYV GH |
OYDEGRPHQ FHV SDURLYVY GpFOHQFKHQW OH SDVVDJH GH\
Of°X!l TXL VIHQ UHWURXYH IpFRQGp 8QH IRLV SRQGX Of
IRQG GH OfDOYpROH DYDQW GYfpFORUH DX ERXW GH WUR
PXHWBWMRXbBY RXYQUHY OD QRXUULVVHQW GH JHOpH UR\DO
OX3HUPHW GYDYRLU XQH FURLVVDQFH UDSLGH $X TXDWU
OTDOYpROH DYHF GH OD FLUH SXLV PDLQWLHQQHQW OD |
oOovd &HWWH GHUQLgqUH WLVVH XQ FRFRQ PLQFH DYHF VH
HOOH VH PpWDPRUSKRVH HQ Q\PSKH 3XLV HQ XQH VHPDL
$SUqV MRXUV GH GpYHORSSHPHQW HOOH GpFKLUH VRQ
FHOOXOH HVW DORUV QHWWR\pH SDU OHV RXYULqQUHV HW

Fgurel7W o}e]}v [uv IpAE] E Z}E- . O0HO X ~WZ}ISIPE %Z] W}3] G

/ITRXYULqQUH HVW XQH IHPHOOH VWpULOH GRQW OHV RU.
YLH YD GpSHQGUH GH OYDFWLYLWp j ODTXHOOH HOOH HV!
IDEOH OYDEHLOOH SHXW YLYUH VL[ PRLV /TpWp OIfDEHL
EXWLQHU HOOH QH YLW TXH GH j MR XUV
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6D YLH VHUD RUFKHVWUpPH GH IDoRQ WUqV QHWWH DYH
PEFKXHV HQ IRQFWLRQ GH VRQ kJH

X 'qV OTpFORVLEQHWMWRDHWWHYIWKFKH VHUD OD VLHQQ!
MRXUV ,0 OXL IDXGUD QHWWR\HU OHV DOYpROHV H
OD UXFKH

X 3XLV SHQGDQW GRRMRXGWFWHOOBGHWPEPDQGLEXODL
GPpYHORSSHQW FH TXL OXL SHUPHW GH GLVWULEXF
ERXUGRQV XQ PpODQJH GH QHFWDU GH SROOHQ HV

X 6XLWH j TXRL HOOH VHUD EKWLVVHXVH 6HV JODQG!
GDQV OH PrPH WHPSV KXLW JODQGHV FLULQUHV VH
TXL OXL SHUPHW GH SURGXLUH XQH FLUH EODQFKH
FLUH OXL SHUPHW GH FRQVWUXLUH OHV UD\RQV HW

X 3XLV HOOPDGBVLBA@RWH BWOWKU WRXU OHV JODQGF
VIWURSKLHGW OfDEBHRBOH VHUD GH UpEXSpUHU OD
SD WURSKDOOD[LH HW GH OD VWRFNHU GDQV OD U>
PR\HQ GH VHV DLOHV TXfHOOH DJLWH SRXU pYDSRL
XVVL SRXU GLPLQXHU OD WHPSpUDWXUH GH OD UX

X /H U{OH VXLYDQWUGW\M FPBEEHLOBH VH SRVWH j OfHC
HW SUHQG XQH SRVWXUH FDUDFWpPULVWLTXH TXL F
DQWpPULHXUHV &H U{OH GXUH HQYLURQ GHX[ VHPDI
GLVSRVHU GH YpULWDEOHY VHQWLQHOOHYV TXL UHS
ODLV GXUDQW FHWWH SpULRGH OYDEHLOOH HIIHFW
SRSDUHQW j VRQ U{OH VXLYDQW

X %XWLQHMVEHLOOH UpFROWHUD WRXV OHV pOpPHQW
FRORQLH QHFWDU SROOHQ HDX HW SURSROLV F
$YA HQYLURQ FHQW IOHXUV EXWLQpPHV SDU YRO HW
NLORPQWUHVY FH WUDYDLO pSXLVH OfDEHLOOH $0O
PDLQWHQLU OD FKDOHXU QpFHVVDLUH

1.2.2.4. Langage et comportement social

/I YDEHLOOH HVW XQ LQVHFWH TXL IDVFLQH SULQFLSDOI
3RXU OD VXUYLH GH OfHVSgFH LO YD IRUPHU XQH FRORQLF
OHV VWRFNV GH QRXUULWXUH RX DVHSWLVHU VRQ PLOLHX
wugV UHVWUHLQW HQ FH TXL FRQFHUQH OH V\VWQqgPH LPPXCQC
FRPPH OD GURVRSKLOH RX OfDQRSKgOH (OOH QH GLVSRVH
GpIHQVHV LPPXQLWDLUHV FKXWHQW ORUVTX{HOOH DUULYH

&RPPH GDQV WRXWH VWUXFWXUH VRFLDOH LO IDXW SR
FRPXQLFDWLRQ &KH] OHV DEHLOOHVY OH PRGH GH FRPPXQI
UHPDUTXDEOHPHQW FRGLILP

IRUVTXIXQH pFODLUHXVH HVWLPH DYRLU WURXYp XQ H
UHVVRXUFHV HW SHX pORLJQp GH OD UXFKH HOOH YD OH F
GpFULYDQW XQH VpULH GH FHUFOHY GXUDQW TXHOTXHV PL
7TRXW FH FpUpPRQLDO QH VHUW SRXU OYLQVWDQW TXTYj DWV
GDQVH HVW YLYH SOXV OD QRXUULWXUH HVW DERQGDQWH
YD GLIIXVHU OfRGHXU GH VRQ EXWLQ FH TXL UHQVHLJQH C
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/D GDQVH HQ KXLW FRPPHQFH DORUV (OOH GRQQH OD
(Q IUpWLOODQW OfDEHLOOH GpFULW XQH OLJQH FUDQWpH
HQWUH OD VRXUFH GH QRXUULWXUH HW OH VROHLO DYHF )
PHVXUp j OTDLGH GHV RFHOOHV VLWXpHV VXU OH GHVVXV G
UHFDOFXOp VHORQ OH GpSODFHPHQW GX VROHLO GDQV OD

1.2.2.5. Cycles de la ruche

1.2.25.1. La vie de la ruche selon les saisons

$ OTDUULYpH GH OfKLYHU ORUVTXH OD WHPSpUDWXUH
DEHLOOHY SHXYHQW VH VHUUHU SRXU IRUPHU GHV JUDSSH)
MXVTXT] fF &HOD SHUPHW GH SUpVHUYHU OD FRORQLH TX
ID SRSXODWLRQ GH OD UXFKH GLPLQXH MXVTXYTj DWWHLQGL
MHVVHQW GH VRUWLU DFFRPSOLU OHXU WUDYDLO GH EXWLQ
GH TXHOTXHV VHPDLQHV j SOXVLHXUV PRLV (OOHV VYLQVW
UpVHUYHV GH QRXUULWXUH PLHO HW SROOHQ DYHF OD UH
GXUHURQW OHV IULPDV GH OYKLYHU VDXI SRXU HIITHFWXHU
YRQWWMUW OHXUV GpFKHWY D]JRWpV VWRFNpV GDQV OHXUV L
ORUVTXH OHV WHPSpUDWXUHV VRQW SOXV FOpPHQWHYV PDI
XQH JUDQGH SDUWLH GH OD FRORQLH GpMj IDLEOH

$X SULQWHPSVY OD UXFKH VH UpYHLOOH DYDQW PrPH T
PpFDQLVPH GH FH UpYHLO HVW HQFRUH LQFRQQX j FH MRXU
QRPEUHXVH OD UHLQH VH UHPHW j SRQGUH 'H QRPEUHXVH
DPpQDJpHV FDU OD SpULRGH GHV YROV QXSWLDX[ DSSURFE
QRX¥H UD\RQV HW OD UXFKH DWWHLQW VD SRSXODWLRQ P
SbuU OD UHLQH HVW DORUV SULPRUGLDO VL FHV KRUPRQH\
G€ PYkJH GH OD UHLQH WURS MHXQH RX DX FRQWUDLUH WL
SDV LQKLEpY GDQV OHXU GpYHORSSHPHQW HW OD FRORQLH

&THVW pJDOHPHQW DX SULQWHPSYV TXH VH 3JXFBGKLW O
OH SHUPHWWHQW

/IHV DEHLOOHYVY YRQW HQVXLWH EXWLQHU WRXW OfpWp .
OHXU SHUPHWWHQW GH VXEVLVWHU OYKLYHU VXLYDQW

1.2.25.2. ifeefcef%oF

/IRUVTXYDUULYH OH SULQWHPSV YHUV PDL MXLQ HW VL
OD UXFKH SHXW GpFLGHU GYHVVDLPHU &HW pYgQHPHQW D
VRFLDO VL SRLQWLOOHX[ GHV DEHLOOHYV

/IHV RXYULqQUHV YRQW SOXV RX PRLQV IRUFHU OD UHLQ|
UR\DOHV TXTHOOHY DXURQW SUpSDUpHV 8QH IRLV FHV FHO
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DOLPHQWDLUHY HOOH HQWDPH SRXU DLQVL GLUH XQH © Gl
SDU OD VXLWH (Q HIIHW HOOH YD TXLWWHU OD UXFKH SRX
PFORVLRQ /HV DEHLOOHV TXL VRXKDLWHQW OD VXLYUH VL.
JLI]DJ

$LQVL OD UHLQH HW VHV RXYULqQUHV VITHQ YRQW HW WL
WURXYHU XQ QRXYHO HPSODFHPHQW Re pWDEOLU OHXU UXF
AKDUSHQWH GH WRLW HW WRXWHV VRUWHYVY GH SRLQWYV GID
GOEHLOOHV VIHQWDVVDQW OHV XQHV VXU OHV DXWUHV H
GYQVHFWHY OD UHLQH VH VLWXDQW DX PLOLHX &HWWH JU
GTRUJDQLVDWLRQ PDOJUp OTDEVHQFH GH VWUXFWXUH HQ F
OfWwpULHXU HW SURWqJHQW OHV DXWUHV GH OD SOXLH JUKE
WXLOHV /D WHPSpUDWXUH VHUD PDLQWHQXH | fF $ FHWW
UHLQH GLVSRVH PrPH GTXQ FRXYDLQ HW SHXW FRQWLQXHU

SHQGDQW OH GpSORLHPHQW GH FHWWH RUJDQLVDW
PLVVLRQ GYpFODLUHXVHY HOOHV FKHUFKHQW XQ HPSODF&
/IRUVTXTHOOHY HQ WURXYHQW XQ TXL OHXU SODvW HOOHYV
GH UDOOLHU GIDXWUHYVY DEHLOOHV TXL YRQW j OHXU WRXU
HQWKRXVLDVPH DX[ DXWUHV HQ HIITHFWXDQW XQH GDQVH S«
GpLGHUD TXL GRLW r'WUH pFRXWp PDLVY ELHQ OHV DXWUHYV I
GBRFUDWLH HW FTHVW GIDXWDQW SOXV UHPDUTXDEOH TXt
GILQGLYLGXV SDUYLHQW j SUHQGUH XQH GpFLVLRQ HQ TXH
DEHLOOHY PLVHV GIDFFRUG HOOHV HIITHFWXHQW WRXWHYV
FRQVWUXLUH VD QRXYHOOH UXFKH DX OLHX FRQYHQX &HW!'
IRQFWLRQQHOOH HQ WURLV MRXUV VHXOHPHQW
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1.2.2.6. Les produits de la ruche

,O HVW LQWpPUHVVDQW GH QRWHU TXH OHV FLQT SURGX
VH PRQWUHU XWLOH HQ WKpPUDSHXWLTXH KXPDLQH $LQVL
HW FLEFDWULVDQWHY /D FLUH SUpVHQWH pJDOHPHQW FHV S
QDWXUH K\GURSKLOH VRLW SOXV IDFLOH GIXWLOLVDWLRQ
SRVVGH XQH DFWLYLWp YDVRGLODWDWULFH HW K\SRWHQV
TXIXQ HIIHW DQWLFDQFpPULJgQH OrPH OH YHQLQ SRVVQGH >
SRX¥BRLJQHU OHV DIIHFWLRQV UKXPDWLVPDOHY OHV DUWKU
LQIODPPDWRLUHY HW OD VEFOpURVH HQ SODTXHV

1.2.2.7. Larécolte de la propolis «—” Zif”,"t "f” Zif,t<ZZ%

1.2.2.7.1. Temps de récolte

7TRXWHV OHV DEHLOOHY GH OD UXFKH QH VRQW SDV DV
TXHOTXHV XQHV UpDOLVHURQW FHWWH WkFKH DX SULQWHF
UpFROWpH VHUYLUD DX[ SUpSDUDWLIV GY{KLYHUQDJH

$ILQ TXH FHWWH VXEVWDQFH UpVLQHXVH VRLW SOXV ID
OD MRXUQpH GXUDQW OHV KHXUHV OHV SOXV FKDXGHYV

,O HVW FRQQX TXH OHV DEHLOOHY RSqQUHQW XQH VpOHF
YpJpWDO PDLV OHV IDFWHXUV TXL OHV JXLGHQW QH VRQW

3RXU OLQVWDQW RQ SHXW VHXOHPHQW DIILUPHU TXH
DURPDWLTXHV RQW OHXU LPSRUWDQFH HW DLGHQW OHV DEHG
YLVLWHU

1.2.2.7.2. Mode opératoire

JTIRXYULQUH TXL UpFROWH OD SURSROLV HVRQIpHLD OMO +
UpVLQH j OfDLGH GH VHV DQWHQQHY DYDQW GH OfDWWDTX
VW SDWWHV HQ VIDUF ERXWDQW SDUIRLV SRXU SDUYHQLU
VIpWLUHU SRXU IRUPHU GH ORQJV ILOV TXH OJDEHLOOH H(
WURLVLgPH SDLUH GH SDWWHV DSUqV OfDYRLU IDLW SDVVF
$X FRXUV GH OfRSpUDWLRQ GH UpFROWH GH OD SURSROLYV
YUDLVHPEODEOHPHQW SRXU VH QRXUULU /D PDQLSXODWLR
SDV XQH WKkFKH DLVpH HOOH SUHQG GH QRPEUHXVHV KHXU
SURSROLV j OD UXFKH QfHVW SDV QRQ SOXV XQH RSpUDWLI
EHDXFRXS GH WHPSV HW GIHIIRUW HW QfHVW SDV SURGXL
UXFKH +DELWXHOOHPHQW XQH FRORQLH GYDEHLOOHV QTH

$SUqV DYRLU ILQL VD UpFROWH OfYRXYULqQUH UHWRXUQ
DEHLOOHV OXL SUpOgQYHQW VD SHORWH SDU PRUFHDX[ ,0 |
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HQILQ GpFKDUJpH $ILQ GfHIIHFWXHU FHWWH WkFKH OfDEF
ORQJ ILO TXL ILQLW SDU VH URPSUH &HWWH IDoRQ GH SUR
VXUIDFH GH OD SHORWH

$YDQW GH SRXYRLU VHUYLU DX VHLQ GH OD UXFKH OD
GDQV VD FRPSRVLWLRQ 'H QRXYHDX[ pOpPHQWY VSpFLILTX
K\SRSKDU\QJLHQQHYV GH OTRXYULqUH TXL D HIIHFWXp OD Uy
WUDQVIRUPDWLRQV K\GURO\VH GHV KpWpURVLGHYVY GH IDYR
SURGXLWH SDU OYDEHLOOH oD JOXFRVLGDVH

&H VRQW OHV PrPHV RXYULqUHV TXL UpFROWHQW OD SL
DX VHLQ GH OD UXFKH (OOHV QYHIITHFWXHQW DORUV DXFXQ
VSpFLDOLVpHY OHV DLGHQW VL QpFHVVDLUH

1.2.2.7.3. Variation de la quantité produite

ID SURGXFWLRQ GTXQH UXFKH HQ SURSROLV GpSHQGUD

X /D YDULpWp GIDEHLOOH HQ TXH\NSW VY RRH O8Q 1Q YHUNDL B D\KHF D
$SLV PHOOLIHGSD RS ROHWYVMHIOW [E HCSER XSH OVCOLQIBWD FRHQ L
$SLV PHOOLISHURS ROLHERW PSHOO L I HUODQDW F HDWB QH
SURSROLVH SDV GX WRXW

X ID VLWXDWLRQ GX UXFKHU /D UpFROWH GH SURSROLYV ¢
DERQGDQWH ORUVTXH OD UXFKH VH VLWXH HQ ERUGXU|
FRPPH GHV IRUrWV RX GHV ERLV GH SHXSOLHUV TXL V
SRXUYR\HXUV GH SURSROLYV

Xx IHV FRQGLWLRQV PpWpRURORJLTXHV /HV DEHLOOHV RC
IDLW IURLG

1.2.2.8. Utilisations de la propolis au sein de la ruche

'H PDQLgqUH JpQpUDOH DX VHLQ GTXQH UXFKH OD SURS
YHUQLY ODLV RXWUH FH U{OH VWUXFWXUDO HOOH D XQ U({
IDLEOH FDSDFLWp GHVY DEHLOOHV j VH SURWpJHU GHV DJUH
VI\VWgPH LPPXQLWDLUH $ILQ GH WDSLVVHU XQ pOpPHQW Gt
OPLHWWHU DYHF VHV PDQGLEXOHV SXHWGD\W ROH WU D WH W X

&RPPH LO D pWp GLW HQ SUpDPEXOH OD SURSROLV WL
DYDQW GH OD FLWp (Q HIIHW OHV DEHLOOHV UpGXLVHQW (
OYKLYHU j OfDLGH GH SURSROLWO OB VVDMRXDIV R QW TDHJ O DNV EIL
OfHQWUpH TXL DXUD XQ U{OH GH IRUWLILFDWLRQV FRQWUI

'H OD PrPH PDQLgQUH TXIXQ PDVWLF OD SURSROLV VHU\
OD UXFKH DILQ GH OD UHQGUH SOXV KHUPpWLTXH /HV DEHI
UD\RQV HW OHV FRQVROLGHU &HWWH IDoRQ TXTRQW OHV D
VWUXFWXUHY TXL OHXU SDUDLVVHQW SHX ILDEOHWRWRQW S
FKHSWHO GpFLGH GH © FRQVROLGHU 2 OHV UD\RQV PRELOH
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/D SURSROLV VHUW DXVVL j YHUQLVVHU OHV VXUIDFHV
DVSpULWpYV

9R\RQV j SUpVHQW OH U{OH DVHSWLVDQW GH OD SURSHR
GIXQ FRGH JpQpWLTXH SDXYUH HQ JgQHV FRGDQW OH V\VW
SRVVqQGH WRXW VLPSOHPHQW SDV GYLPPXQLWp VHFRQGDLU
FRQGXLWH j WURXYHU YLD OD YLH FRPPXQDXWDLUH GfYDX\
PLFURELRORJLTXHV /D SURSROLV HVW XQ PDWpULDX DQWL
WKpUDSHXWLTXH KXPDLQH FRPPH QRXV OH YHUURQV XOWpl
GRQF WRXW QDWXUHOOHPHQW SRXU DVHSWLVHU OHXU FDG
GH OD UXFKH

$ FHWWH ILQ OHV UD\RQV HW OTLQWpULHXU GHV FHOO
UpSDQGXH FRPPH XQ YHUQLYV

ODLV DILQ GYfpYLWHU TXH OD SXWUpPIDFWLRQ GYXQ FDG
EDFWpULHQQHY OHV DEHLOOHV VH VHUYHQW DXVVL GH SUI
GDQV OD UXFKH RSpUDQW XQH YpULWDEOH PRPLILFDWLRQ
FDGDYUH GH OTLQGpVLUDEOH HVW WURS JURV SRXU rWUH ¢
KDELWXHOOHPHQW

JLIHU OHV VWUXFWXUHV UpGXLUH OHV DVSpULWpV SU
SDWKRJgQHV OD SURSROLV D GHV SURSULpWpV PXOWLSOH
FRORQLH ILQHPH®SWLV\WHROPW XUPD G

1.3. Diversité des abeilles productrices de propolis

$SLV PHQOHMWWBDY OD VHXOH HVSqFH GIDEHLOOH TXL
SURSROLV ,0 H[LVWH GLYHUVHV DEHLOOHV DYHF RX VDQV
VXEVWDQFH DQDORJXH j SDUWLU GH OD U p¥3IQH FGHOVO D UHELD-
LO H[LVWH GH QRPEUHXVHV YDULpWHW FRICSD.U KDHW FHWD Y D X
PFKDQWLOORQV GH SURS$SROL\P IREWHE SV LFVBR B B/QIUFBWD DQD
H®SLV PHOOLIHUD FDUQLFD

,O IDXW VDYRLU TXH GDQV OD IDPLOOH GHV $SLGDH OL
SOXVLHXUV WULEXV GYfDEHO®RCERRER OHAHL D IOMVF KIRP & H QAL q U
SURGXLVHQW QL PLHO QL SURSROLYV

Figurel8: Un couple de Xylocopes (Photographie Potier Josette)
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(Q UHYDQFKH OHV WULEXV GHV 7ULJRQHV HW GHV 0HO
HW SHXYHQW UHSUpVHQWHU XQH VRXUFH GH SURSROLV GD!
POHYpHV ELHQ TXYRQ QH SDUOH SDV H[DFWHPHQW GH SUR
ELHQW{WOH@BEDFXOWXUH GHV PpOLSRQHV RX P$OLBRQLFX
PHOOLFHWONH FXOWXUH HVW HVVHQWLHOOHPHQW UpDOLVpE
PpPOLSRQH OpJqQUHPHQW DFLGXOp HVW WUQqV UHFKHUFKp
UpDOLVHU XQ SURGXLW j EDVH GH UpVLQHV GHV DUEUHV G
© EDWXPHQ 2 RX © FHUXPHQ 2 SRUWH HQFRUH OH QRP GH ¢
GLIIpPUHQFH DYHF OD SURSROLYV FODVVLTXH SRXU UDSSHO
GH OD WHUUH \ HYW LQFRUSRUpPH VRXV IRUPH GH ERXH /HV
VWUXFWXUH VRFLDOH VRQW V H @8 LEOPHPOHIEM-EIMNRRY B Bl M/WIH |
SROVJ\QLH SKpQRPgQH VHORQ OHTXHO SOXVLHXUV IHPHOO
SHXYHQW FRKDELWHU DX VHLQ GTYXQH FRORQLH VHPEOHQ)
QRV DEHLOOHV HXURSpHQHV OD SURSROLYV

/HV WUDYDX[ GHHO\O DEDEMHPULBIDXWUHY PHWWHQW HQ pY
DQWLVHSWLTXH H[HUFpBHH®RL S FOIDD JITRFKRLEEFROGPW GRXU OD SL
QTHVW SDV DFFRPSDJQpH GH WR[LFLWp DX[ GRVHV QpFHVVI
WHVWpPHYV 2Q SHXW pJDOHPHQW \ YRLU TXH OD JpRSURSROI
FRPSRVpV SKPQROLTXHVY HW QRWDPPHQW HQ IODYRQRWGH\
F\WRNLQH MRXDQW SDU Oj PrPH XQ U{OH DQWL LQIODPPDW
GH FHUWDLQV FRPSRVpV HQWUH SURSROLV HW JpRSURSROL
SUREDEOH DFWLYLWp DQWLR[\GDQWH GH FHWWH GHUQLQqUH

'H PrPH GHV pWXGHV GYH[WUDLWY pWKODOQROLTXHV GH .
FRPSUHHMWWLINHDGULIDVFLDWOW GWRRQWRIPpGHXH FHV SURGXL)
DFWLYLWp DQWLVHSWLTXH

7TRXW FRPPH OD SURSROLV OD JpRSURSROLV HVW HPSL
SRXU VRLIQHU OHV EOHVVXUHVY PDLV DXVVL GDQV OH WUD
DOWLVHSWLTXH

1.4, YZZY..—F tE Zf vt Zce fT ZT teed

&ODVVLTXHPHQW RQ GpFULW GHX[ PpWKRGHV GH UpFR

X IfXQH FRQVLVWH j UDFOHU OD SURSROLY GLUHFWHPHQ'
DEHLOOHY OHXU D GLFWp GH OD Gp SRNRSIR OAY BFHSHD PG®
&HWWH PpWKRGH HVW IDVWLGLHXVH DXVVL QYfHVW HOC
OH FRPPHUFH GH OHXU SURSROLYV

x [ TDXWUH PpWKRGH FRQVLVWH j LQVWDOOHU XQH JULOO
SURSROLVHU SRXU ERXFKHU OHV WURXYV GH FHWWH JUL
WHPSpUDWXUH LQIpULHXUH | fF OD SURSROLV HVW D
GHOD JULOOH

7TRXWHIRLY GDQV OHXUWVWOUPYRKXKXHTOW XORKHD XWUH PpWK
UpFROWH TXYLOV D SSHNDOHOHMIW HIDN &B R GERRHFBVCRAUH R W § X R SIRGON
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GH SURSROLVY &HWWH PpWKRGH FRQVLVWH j SODFHU GHV F
SURSROLVHQW VXU FHV FDOHV &HWWH PpWKRGH GH SURGX
SURGXFWLRQ GH SURSROLV FDU VL HOOH VH PRQWUH PRLC

GH JULOOHV DX SULQWHPSYV “ J FRQWUH . J DYF
“ J DYHF OD PpWKRGH GH JUDWWDJH HOOH GpSDVVH

OD UpFROWH DXWRPQDOH “ J FRQWUH “ J SRXU (

GRQQH XQH UpFROWH GH “ J HQ XWLOLVDQW FHWWH |

SURSROLY GH JULOOH HW “ J DYHF OD SURSROLV GH U
1.5. Extraction et purification

/ID SURSROLV SHXW rWUH XWLOLVpH SXUH SDU H[HPSOH
TX®HOH ODLV XQH XWLOLVDWLRQ PpGLFDOH j SOXV JUDQGH
GIH[WUDFWLRQ HW GH SXULILFDWLRQ DILQ GfREWHQLU GH
OD SURSROLV VHURQW LGHQWLILDEOHY HW TXDQWLILDEOH)
SURGXLWY j EDVH GH SURSROLYV

/ID SUHPLqQUH PpWKRGH GH SXULILFDWLRQ HVW GH VLPS
ERXLOODQIWHURSROLY UHVWH DX IRQG GH OD VROXWLRQ D

&HWWH PpWKRGH QH SHUPHW WRXWHIRLY SDV GTREWHQL
FDU HOOH FRQWLHQGUD OD FLUH GH SURSROLV GLIIpUHQW
UD\RQV &HWWH FLUH GH SURSROLV SHXW HOOH PrPH rW
X FKORURIRUPH FKDXG

'‘DQV VRQ OLYUH VXU OD SURSROLV <YHV 'RQDWLHX \A
VROXEOH GDQV OTHDX SDU FHUWDLQV SURFpGpV FRPPH Of
OD SURSROLVY HVW SDUWLHOOHPHQW VROXEOH GDQV OfDOF
FKORURIRUPH OfpWKHU OH WULFKORUpWK\OgqQH HW FRQF
GLIITpUHQWY VROYDQWY SHXW GLVVRXGUH OD WRWDOLWp G
QRX¥H DXWHXUV RQW GpFULW GHV IDoRQV GH SURFpGHU T)
SDUWLH GH FHV FRPSRVDQWY GH IDoRQ SUDWLTXH HW pFRC

$ILQ GIpWXGLHU OHV PpWKRGHV GIH[WUDFWLRQ GHV FRFPF
DSSXL VXU OHV WUDYDX[ GH %RU\DQD 7UXVKHYDDLRMLQD 71
TXH UXPWXGH UpDOLVpH SDU ,$053H Q R]GIUBD DI RBVDIZ. B\D 6 L O Y D
&XQKBDULD & ODUFXFFL

/ID SUHPLqQUH SRUWH VXU WURLVY PRGHYVY GYH[WUDFWLRQ
OfWUDFWLRQ DVVLVWpH SDU PLFUR RQGHV FH TXL SHUPHW
QRXYRQV GIH[WUDLUH OD SURSROLV /D VHFRQGH VH IRFDO
VXFHULWLTXH OTH[WUDFWLRQ YLD GHV VROYDQWY QRQ DOF
GITpPXOVLRQV FH TXL SHUPHW GH VH FRQFHQWUHU G{DYDC

'‘DQV OHXUV WUDYDX[ %RU\DQD 7UXVKHYD 'RULQD 7UXQN
FRPSDUp GLIIpUHQWHY PpWKRGHYVY GTH[WUDFWLRQ GHV FRP
OHVY FRPSRVpY PDMRULWDLUHPHQW H[WUDLWYV VHORQ OD P|
VXU OHV WURLY PpWKRGHYVY SULQFLSDOHPHQW XWLOLVpHYV ¢
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x /ID PDFpUDWLRQ

I fTHIWUDFWLRQ SDU XOWUDVRQV 8(

X I THIWUDFWLRQ DVVLVWpH SDU PLFUR RQGHV 08%( , O
TXHHWWH pWXGH HVW OD SUHPLqQUH j pWXGLHU OD Py

x

3RXU FHWWH pWXGH OH VROYDQW XWLOLVp HVW XQH V
JpQpUDOHPHQW DGPLV TXTLO VIDJLW GX PHLOOHXU VROYD!
FH VROYDQW TXL HVW OH SOXV XWLOLVp SRXU OfH[WUDFWL
SBRSROLV FRPPHUFLDOLVpPpY VXU OH PDUFKp

,O HVW LQWpUHVVDQW GTREVHUYHU OD WHQHXU HQ IOD
GH SURSROLV EUXWH HW ] GIpWKDQRO /HV SOXV IRUW
SKPpQROLTXHV RQW pWp REWHQXHY HQ XWLOLVDQW OHV VR(
PWKDQRO HW OHV SOXV IRUWHV IUDFWLRQV GH SURSROLYV E
IODYRQRWGHY HQWUH WRXV D pWp FHOXL TXL FRPSRUWDLW

/D PpWKRGH GH PDFpUDWLRQ WUDGLWLRQQHOOH GXUH
LQGXVWULHOOHPHQW OD SURSROLVY LO HVW QDWXUHO GH |
GH VRQ HIWUDFWLRQ ,0 IDXW DORUV VH WRXUQHU YHUV O
I fTHIWUDFWLRQ DVVLVWpH SDU PLFUR RQGHV HW OYfH[WUDF\
DX SRLQW SRXU OfH[WUDFWLRQ GH FRPSRVDQWY RUJDQLTX
FRUUHVSRQG HIDFWHPHQW DX FDV GH OD SURSROLV &HV H
OHV SURGXLWY QDWXUHOV HW RQW GpMj IDLW OHXUV SUHX

/I fTHIWUDFWLRQ DVVLVWpH SDU XOWUDVRQV RX 0$( FRC
IRUPH GH PLFUR RQGHV SRXU FKDXIIHU OH VROYDQW HQ FR
FHUWDLQV FRPSRVDQWY GH OD PDWULFH YHUV OH VROYDAQ\

4XDQW j OTH[WUDFWLRQ SDU XOWUDVRQV RX 8( VRQ E
j OfHIIHW PpFDQLTXH GHV RQGHV VRQRUHV TXL FUpHQW GH
LBAWYDOOH GH SUHVVLRQ QpJDWLYH

/H WDX[ GH SKpQROV HW GH IODYRQRWGHV H[WUDLWV D
GLIIpUHQWHY PpWKRGHV D pWp FRPSDUpH /TH[WUDFWLRQ C
PDLV OfH[WUDLW REWHQX SUpVHQWH XQ IRUW WDX[ GH VXE
IODYRQRWGHV &fHVW OfH[WUDFWLRQ SDU XOWUDVRQV TXL
H[WUDLWYV

6DQV VXUSULVH OfYH[WUDFWLRQ DVVLVWpH SDU PLFUR
WRXWHYVY GHX[ XQ ELHQ PHLOOHXU UHQGHPHQW TXH OD VLP
VROXWLRQ /D GXUpH GIH[WUDFWLRQ HVW SOXV IDLEOH

&THVW OfH[WUDFWLRQ SDU XOWUDVRQV TXL VH WURXY |
TXL HVW GX UHQGHPHQW GX WHPSV GIYH[WUDFWLRQ HW GH

9RLFL XQ DSHUoX GHV UpVXOWDWY VRXV IRUPH GH WDE
VRQW OHV SKpQROV OHV IODYRQHV HW IODYRQROV OHV IC
FRPSRVpVY HVW G€ DX IDLW TXH OHXU WDX[ HVW ELHQ PLHX]
RITUH ELHQ SOXV GITLQIRUPDWLRQV TXH OD FRQFHQWUDWLF
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JUDFWL )UDFWLRQ )UDFWLRQ

7\SH 3URSR O SKpQRC IODYRQHV | IODYDQRQHV GLK ([WUDF

GIH[WUDF' m 9 'XUp WRWDO WRWDOH WRWDOH WRWDC

ODFpPDWLR! K

ODFpWDWLR! K

8 ( PLQ

8 ( PLQ

8( PLQ « DEF « D « D « DEF
7

0%( Y,
7 “

0% ( Vv DEF « D « D « DEF
7

0%( Y,

Tableau 2: Rendement selon le type d'extraction pratiqué, tableau comparatif entre la Macération, I'UE et la MAE.

$9DOHXUV GIH[WWDSFMVLRQ “ pFDUW
$YDOHXUV D\DQW pWp FRPSDUpPHV DYHF FHO GBNWXGH QD FSIRMRION VRDR XX

t*YDOHXUV VLIJQLILFDWLYHPHQW GLIIpUHQWHY GH FHOOHVY REWHQXHV SI
SURSROLV VROYDQW

fYDOHXUV FRPSDUpPHV HW VH WGRNXYDRQWHMRHE GHIQWNXEBYWWYHPHQW
[19]

'‘DQV OHV WURLV WHFKQLTXHYV GITH[WUDFWLRQ OH WDX
VLIQLILFDWLYHPHQW OH UHQGHPHQW GYH[WUDFWLRQ &HW
JDVSLOOHU GX VROYDQW HW GH OTpQHUJLH HQ XWLOLVDQW

'DQV OH FDV GH O18( OH UHQGHPHQW GH FRQVWLWXDQ
WHPSV ,0 D pWp WURXYp GDQV FHWWH pWXGH TXTXQH VRQ
SRXU H[WUDLUH OH WDX[ GLVSRQLEOH GH SKpQROV HW GH
OYDYDQWDJH GYH[WUDLUH OH PLQLPXP GH FLUH

$YHF OD PpWKRGH 0$( OD VLWXDWLRQ HVW GLIIpUHQW!|
UpVXOWDW FRQWUH LQWXLWLI HQ HIIHW XQ F\FOH GYLUUI
RFOHVY DX OLHX GH GHX[ GRQQH XQ UHQGHPHQW SOXV EDV
GLK\GURIODYDQROV H[WUDLWV 4XDQW j OD IDLEOH DXJPHC
IODYRQROV H[WUDLWV HOOH QfHVW SDV VLJQLILFDWLYH /
WOQDPLVVLRQ GYIpQHUJLH VXSSOpPHQWDLUH DLW FRQGXLW j
SUREDEOHPHQW SDU R[\GDWLRQ

/ID PpPWKRGH 0$( HVW EHDXFRXS SOXV UDSLGH TXH OD P
PRLQV ERQ UHQGHPHQW FDU RQ \ UHWURXYH GTDYDQWDJH
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'DQV OHXU pWXGH $OH[DQGUD &+) 6DZD\D ,O0GHQL]H %
ODUFXFFL > @ pYRTXHQW EULgQYHPHQW GI{DXWUHV PpWKRG

t /D WXUER H[WUDFWLRQ

t /TH[WUDFWLRQ VXSHUFULWLTXH

t /TH[WUDFWLRQ YLD GHV VROYDQWY QRQ DOFRROLTXHYV
f /fH[WUDFWLRQ j OJDLGH GYpPXOVLRQV

/ID WXUER HIWUDFWLRQ H[WUDFWLRQ j OfDLGH GYXQH \
GI{H[WUDFWLRQ SDU UDSSRUW j OD PpWKRGH GH PDFpUDWL
DXJPHQWHU OD WHPSpUDWXUH GXUDQW OfYRSpUDWLRQ

I THIWUDFWLRQ VXSHUFULWLTXH HVW XWLOLVpH VXU Of
GTREWHQLU GLIIpUHQWHYV IUDFWLRQV HQULFKLHYVY HQ FHUW
XQ HIFHOOHQW H[WUDFWHXU TXL VIpYDSRUH j OTLVVXH GH
UpVLGX GH VROYDQW 8QH KDXVVH GH OfH[WUDFWLRQ GH
PDFpUDWLRQ VLPSOH PDLV OD SUpVHQFH GITpWKDQRO UHV\
FDU OH &2 QH IDLW DXFXQH GLIIpUHQFH GDQV OD SRODULW

(Q FH TXL FRQFHUQH OfH[WUDFWLRQ YLD GHV VROYDQYV
SDV GIDXJPHQWHU OH UHQGHPHQW PDLV GH SURSRVHU XQt
HITHW SRXU FHUWDLQHV XWLOLVDWLRQV OD IUDFWLRQ DO
GIDXWUHV PpWKRGHV GJH[WUDFWLRQ 2Q SHXW XWLOLVHU
GH FRPSRVpV SDUPL OHV FRPSRVpV K\GURVROXEOHV 'HV K
FRO]JD SUpVHQWHQW XQH DOWHUQDWLYH LQWpPUHVVDQWH
H[WUDLWYV DOFRROLTXHV ELHQ TXH OHV TXDQWLWpV VRLHC
SOXV ORQJ ,0 HVW LQWpUHVVDQW GH QRWHU TXH SRXU FH
PrPH SRXU OHV FRPSRVpV H[WUDLWV > @

8QH DXWUH PpWKRGH FRQVLVWH j XWLOLVHU GHV pPXO
8Q H[WUDLW GH SURSROLV pWKDQROLTXH LQFRUSRUp GDQV
WZHHQ GH OYDOFRRO HW GH OfHDX DXUD XQ HIIHW VXU |
PWDQW GHV VXUIDFWDQWY SOXV SUpPFLVPPHQW GHV HVWHL
SRO\WWRUEDWHY /IDYDQWDJH GHV HVWHUV GH VXFUH HVW T
LQQRFXLWp

'H OHXU F{Wp O0BWLBBENRYW pWXGLp OfLPSDFW GTXQ H|
7FKQTXH GDQV GX GLPpWK\OVXOIR[\GH '062 VXU GLYHUVHV
/ITDFWLRQ DQWLVHSWLTXH GH OD SURSROLV FRQWUH FHV V
SHW HIIHFWLYHPHQW rWUH XQ VROYDQW SRXU H[WUDLUH O]

S8WLOLVHU GLYHUV VROYDQWY SHXW DXVVL UHSUpPVHQWH !
ODRSWROLV $LQVL OD IUDFWLRQ FRPSULVH GDQV OfKH[DQH
GHV WHUSQQHYV HW GHV DFpWRSKpQRQHV /fH[WUDLW GX Gl
IODYRQRWGHY GHV VHVTXLWHUSQQHY GHV WULWHUSQQHYV
GIpWK\OH FRQWLHQW GHV IODYRQRWGHV GHV WDQLQV GH
VDSRQLQHV HW GHV FRPSRVpPV SKPpQROLTXHV (QILQ OfH[W
JO\FRV\OpV GHV WDQLQV GHV VDSRQLQHV HW GHV FDUERK
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2. Seconde partie : propriétés
physico-chimiques de la propolis
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2.1. Description physique

IRQIWHPSVY RQ D FUX TXH OD SURSROLV pWDLW XQ ED?>
TXL GDQV XQ WUDYDLO SUpVHQWp j OTDFDGpPLH GHV VFLH
H[DFWH LO VIDJLW HQ IDLW GIXQH UpVLQH

$ XQH WHPSpUDWXUH GH fF HOOH HVW GXUH HW IULD
ODULH 3DXOH 5ROLQ OD GpFULW FRPPH pWDQW GIXQH VI
DUpPpDEOH pYRTXDQW OD YDQLOOH HW OD FDQQHOOH B6HOR
HW fF &HSHQGDQW 1LFRODV $QGUp GRQQH VRQ SR
H/W SXUH 2Q SHXW VIpWRQQHU GH OD WUQV JUDQGH GLVSI
WRXWHV FHV SXEOLFDWLRQV QH VRQW SDV VSpFLDOHPHQW
SRXU 0 1LFRODV $ 0DOJUp PHV QRPEUHXVHV UHFKHUFKH
SX WURXYHU GH SXEOLFDWLRQ UpFHQWH SRXYDQW SUpFLVI
SURSROLV -H PH SHUPHWV GRQF GYDYDQFHU XQ SRLQW GH
IXVLRQ GH OD SURSROLV VHUDLW YDULDEOH (Q HIIHW LO |
FRPSRVLWLRQ FKLPLTXH GH OD SURSROLV HVW WUQV YDULL
GHOD UpJLRQ GH UpPROWBXVVL GH IDoRQ PRLQV PDUTXpH
30XV HQFRUH FHUWDLQV DXWHXUV RQW PLV HQ pYLGH
FRPSRVLWLRQ GH OD SURSROLV &HV YDULDWLRQV HW
UWSRQVDEOHY GHV JUDQGHYV YDULDWLRQV FRQVWDWpHV GD
DQFLHQV DXWHXUV /D QRWLRQ GH SRLQW GH IXVLRQ VHUD
GH SDUXWLRQV UpFHQWHY VXU FH VXMHW

6HORERODYV $QGUp OD GHQVLWpP GH OD SURSROLV HVW
H/W j SUHQGUH DYHF SUXGHQFH WRXMRXUV GIDSUQqV PRQ
RRPSRVLWLRQ GH OD SURSROLV TXL SHXW GpMj IDLUH YDUL
VRQW MXVWHVY GRLW SRXYRLU pJDOHPHQW IDLUH YDULHU \
DVVH] DQFLHQQH HW DXFXQH SXEOLFDWLRQ UpFHQWH QH F
PIDPqQH j SHQVHU TXH OD GHQVLWp GH OD SURSROLV QH S
SUpFLVH

6D FRXOHXU HVW WUqV YDULDEOH HOOH YD GX MDXQH
SURSROLV VH WURXYH DXVVL GDQV GHV FRXOHXUV URXJHKk\

6D PLFURVWUXFWXUH HVW FRQQXH JUkKkFH DX[ WUDYDX|
ODEKHQD\ UpDOLVpVY DX PLFURVFRSH pOHFWURQLTXH j EDO
OD )UDQFH HQWLqUH /TREVHUYDWLRQ TXL UHVVRUW GH OH
HVW WRXMRXUV OD PrPH &HOD WHQGUDLW j SURXYHU OH U
IRUPDWLRQ GH OD VWUXFWXUH GH OD SURSROLYV

2.1.1. Composition

$YDQW WRXWH RSpUDWLRQ GH SXULILFDWLRQ OD SURS
JURVVLQUHPHQW GH GH UpVLQHYVY HW GH EDXPHYV GH
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DURPDWLTXHV GH SROOHQ HWWBQYD BW LEHR\L W XEW \8 B Q FFHR
GILQVHFWHV

(Q (XURSH OD SURSROLV HVW HVVHQWLHOOHPHQW UpF
SHXSOLHUV HW HVW HVVHQWLHOOHPHQW ULRKWRISQFID®YRQ
WURSLFDO HW QRWDPPHQW DX % WphBIOXVODD BR P ERBHWH BQ X*
QRPEUHXVHV HVSqFHV GIDEHLOOHYV VDQV GDUG TXL YRQW |
OYDUJLOH DILQ GH OfXWLOLVHU FRPPH PDWpULDX GH FRQV
OHV SUpGDWHXUV HW OHV PDODGLHYV

2.1.1.1. Acides organiques

3DUPL OHV DFLGHV RUJDQLTXH RQ UHWUBXGH GHQ | RmMIXYH'
OOFLGH JDOOLTXH

2.1.1.2. Acides-phénols

$FLGH FDIpLTXH DFLGH FLQQDPLTXH DFLGH IpUXOLTXH DF

2.1.1.3. Aldéhydes aromatiques

9DQLOOLQH LVRYDQLOOLQH

2.1.1.4. Coumarines

(VEXOpWRO VFRSROpPWRO

2.1.1.5. Flavonoides

/IHV IODYRQRWGHY SURGXLWY GDQV OD SURSROLV GHV !
SKRWRVI\QWKgqgVH HW OHXU SUHPLHU U{OH HVW GH SURWpJH
SURYHQDQFH GX VROHLO ,5 9 UD\RQV ; JDPPD«

"IXQ SRLQW GH YXH FKLPLTXH OHV IODYRQRWGHV VRQ!
SODRQWYHF SRXU VWUXFWXUH GH EDVH GHX[ F\FORKY DURPDYV
&

'‘DQV OD SURSROLV SDUPL OHV IODYRQRWGHYVY RQ UHWURX®

X /HV IODYCRF@HFYWLQH FKU\WLQH TXL HVW j OTRULJLQH G
HW GH OD FLUH SHFWROLQDULJpQLQH SLQRFHPEULQH
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x /HV IODYRQROV JDODQJLQH L]DOSLQLQH NDHPSIpULG
x /HV IODYDQRQHV SLQRVWURELQH VDNXUDQpPQLQH SL

2.1.1.6. Composés terpéniques

&LQT WWRUBW @Vp LGHQWLILpY GDQV OD SURSROLV FUpWR

X /HV GLOHBFEGH GLQRR[R ODEGHQTHW XQ PpODQJH GH
ODEGD (GLHQ*DUERNO R O HIDDMOH IHWD W H

X /HV WULWBDUBBG@HFPRFORDKAGUR[\ GLHQLTXH HW DFLGH
F\DPRDUGBLK\GUR{Q RLTXH

2.1.1.7. Vitamines

2Q UHWURXYH GDQV OD SURSRSOLVY GH OD SURYLWDPLQH $
RX 33 RX QLFRWLQDPLGH DLQVL TXH GH OD YLWDPLQH ¢

2.1.1.8. Composés volatils

'DQV XQH pWXGH VXU OD SURSROLV pWKLRSLHQQH 00
.HEHGH RQW PLV HQ pYLGHQFH OfREWHQWLRQ GIXQH KXLO
OTK\GURGLVWLOODWLRQ GH OD SURSROLVY FROOHFWpH j +D
YDULDWLRQ GDQV OD FRPSRVLWLRQ GHV pFKDQWLOORQV L
DX FKDQJHPHQW GDQV OD YDULpWp G BIVE/HISIDYHP H DM HUHD |
MHPHQWRBDPD\H 6L OD FRPSRVLWLRQ TXDQWLWDWLYH GH
GIXQH SURSROLV j OfDXWUH VHORQ OH OLHX GH UpFROWH
SRSROLV pWKLRSLHQQH D SHUPLYV GJLGHQWLILHU OHV SULC
GDQV OD SURSROLYV

/JHV PpWKRGHV GIDQDO\VH XWLOLVpHY VRQW OD FKURP
VSHFWURPpWULH GH PDVVH 8Q WRWDO GH FRPSRVpV GH
OHV GHX[ pFKDQWLOORQV ,0V SHXYHQW rWUH GLYLVpV HQ

x /HV PRQRWHUSQQHV R[\JpQpV +DUDPD\D $VHOC
x /IHV VHVTXLWHUSQQHYV +DUDPD\D $VVHOD

x /IHV VHVTXLWHUSQQHV R[\JpQpV +DUDPD\D $V
x /IHV DURPDWLTXHV +DUDPD\D $VVHOD

x /IHV DURPDWLTXHV R[\JpQpV +DUDPD\D $VVHO
x /HV DOLSKDWLTXHV +DUDPD\D $VVHOD

x /HV DOLSKDWLTXHV R[\JpQpV +DUDPD\D $VHO

'H IDoRQ SOXV ODUJH RQ SHXW OHV FODVVHU HQ GHX[ JL
x /HV K\GURFDUEXUHV PRQRWHUSgQQHV VHVTXLWHUSQqQH
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x /HV FRPSRVpV R[\JpQpV DURPDWLTXHV SKpQROV DOFF
DOGpK\GHVY FpWRQHV HVWHUV ODFWRQHV pWKHUV R

/ID FRPSRVLWLRQ GpSHQGDQWH GH OD YpJpWDWLRQ ORFD
Z Ve uvVvS ¢ lu%ol}e - o[Zplo <+ v8] 0O % E}% }0o]e v vv £ i

2Q UHWURXYH GDQV FHV KXLOHV HVVHQWLHOOHY GH QRP
OHVTXHOOHYV OHV DEHLOOHVY RQW FROOHFWp OD SURSROLV
FDPSKROpPQDO LVRRIRS\®[REPHWIO\OF\FORKH[D@®HFDUEDOG
PHQWHKQ RO RQW pWp LGHQWLILpPHY VHXOHPHQW GDQV OD S

/HV DURPDWLTXHV R[\JpQpVY WK\PRO OHV PRQRWHUSQqgQF
VHVTXLWHUSqQHY / FDGLQQQH FpGURO VRQW OHV SULQFL
DQWLEDFWpPULHQ HW OTHUQHWLIVQWLIRQJLTXH REVHUYpV

2.1.1.9. Constituants divers

/IRUVTXYHOOH HVW EUXWH OD SURSROLV FRPSRUWH XQ
RIDQLTXHV WLVVXV YpJpWDX[ JUDLQV GH SROOHQ GpEUL\

2Q UHWURXYH GHV PLQpUDX[ GDQV OD SURSROLV DOXF
RREDOW FXLYUH pWDLQ IHU PDQJDQgVH QLFNHO VLOLFL
DUJHQW ERUH WUDFHV PDJQpVLXP PRO\EGqQH SORPE W

2Q WURXYH pJDOHPHQW GX [DQWKRUUpPRO GX SWpURV\
SRODFFKDULGHVY HW GHV DFLGHV DPLQpV DLQVL TXH GHYV

&fHVW JUKFH j OD FKURPDWRJUDSKLH BFQ GHKRVHW PP]H XV
FRXPDUMMPAKH JHQWLVLTXH O MFLGH RADOIRAADITA X H/ H W U |
DXVVL GDQV OD SURSROLYV

2.1.1.10. Cire de propolis

&RPPH QRXV ODYRQV YX GDQV OH FKDSLWUH VXU OfHI
WUDLWH DX FKORURSKRUPH FKDXG RQ OD VpSDUH GIXQH V
SURFKH GH FHOOH GH OD FLUH GIDEHLOOH HW HOOH VHPEC

2Q UHWURXYH GHV WDX[ WUQV GLIIpUHQWY GH FHWWH F
PRQGH R HOOH HVW FROOHFWpH BIMQDO GHW Y FAXPIQWKIGHO G |
SURSROLV pWXGLpV GYRULJLQH EUpVLOLHQQH RQW XQ WD
/TpPWXGH HQ TXHVWLRQ QH GpWHFWH SDV SRXU DXWDQW GH
UpJLRQV Re RQW pWp FROOHFWpPV OHV pFKDQWLOORQV '{D)
_RUGIi 5 ( - $P 2LO &KHP B6RF PHQpPHV VXU GH
FKLQRLVH WURXYHQW XQ WDX[ GH FLUH SOXV SURFKH GH

00 1HHW DMV XQH DXWUWHNpRENMGHIYp TXH OHV PRQRH'
K\GURFDUERQHYVY VRQW OHV SULQFLSDX[ FRQVWLWXDQWYV G|
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OHV DOFDGLQQHV GLHVWHUV FpWRQHV HW DFLGHV JUDV 1
VRQW GHV FRPSRVpV IUpTXHPPHQW UHQFRQWUpPV GDQV
YPpWDOH

'DQV OD FLUH GH SURSROLV FRPPH GDQV FHOOH GH UD'
FODVVH SUpGRPLQDQWH GH FRQVWLWXDQWY VXLYLH SDU C
GDQV OHV UpVXOWDWYVY QL GH FRUUpODWLRQ DYHF OD UpJL]
FRPSRVLWLRQ GH OD FLUH GH SURSROLV HW GH UD\RQ VRL)
GHV DEHLOOBPW P LYLMQ PpFLGHQFH XQH FRUUPODWLRQ DY}
HQWUH OYDEHLOOH HXURSPHQQH HM ® TIHEM LIO® M H MUU R R Y & H
%UpVLO LO \ D HX EHDXFRXS G 1K\E UL GFDHNDLORLQ M UK HOOEOHLLI ®1
PHOOLIHUDDY HFX QW LDFDH L$O GPHID O LUH B D LEGIY D\DRARVQH. O O D W D

/IH WUDYDLO GHIWO © OIFRIQV.LVWH QRWDPPHQW j FRPSDUH!
OHKBPSRVLWLRQ HQ IRQFWLRQ GH FHV GLIIpUHQWHY YDULPp

ODLV LO QH VYfDUUrwH SDV Oj HW YD pJDOHPHQW FRPS|
PFKDQWLOORQV GH FLUH GH UD\RQ GX %UpVLO 2Q FRQVWD\
HW QH SRVVqQGHQW SDV OD PrPH FRPSRVLWLRQ

&HWWH pWXGH VIHVW GIDERUG UHWURXYpH KHXUWPpH j
GW\GURO\VHU OHV HVWHUV SRXU LGHQWLILHU OHV FRQVWL\
SRLQW SUREOpPDWLTXH GDQV OYDQDO\VH GH OD FLUH QDW
SDUWLHOOH GHV FRQVWLWXDQWYV GX SURGXLW /RUV GH FR
OH FRQWHQX WRWDO HQ HVWHUV GH KDXW SRLGV PROpFXO
FKURPDWRJUDSKLH HQ SKDVH JD]JHXVH j KDXWH WHPSpUDW
GH SURSROLV VDQV GpULYDWLRAQ

(Q FH TXL FRQFHUQH OD GLVWULEXWLRQ GHV IUDFWLRC
YDULDWLRQ GDQV OHV pFKBKQDMVOIOORIR/Q V DG 8 OFLSIHU B/HGBIV\ R (¢
SRXU FRQVWLWXDQW PDMHXU OJKHSWDFRVDQH 2Q UHWUR)
GHX[ HW VHXOH OD SURSROLV SUpVHQWH GHV LVRDOFDQH)\
VPEOH SRXYRLU VH IDLUH HQWUH OD WHQHXU HQ K\GURFDU
TXEBYRQ VDLW GH OD WHQHXU HQ UpVLQHV TXL GpSHQG GH
GHV IDFWHXUV JpQpWLTXHV 2Q D WURXYp XQH JUDQGH FRC
SURSROLV SRXU OHV PrPHV YDULpWpV GYDEHLOOHV /YDQD
SURSRUWLRQ VLJQLILFDWLYH GH YDULDWLRQV HQWUH OHYV
IDFWHXUV JpQpWLTXHV

2Q FRQVWHDSWH WXHEKWDROERROV GH PRQRHVWHUV GDQV
SURSROLYVY SUpVHQWHQW WRXWHV GHX[ OH & FRPPH OH SU

/I YDFLGH SDOPLWLTXH HVW OH FRQVWLWXDQW PDMHXU GH C
HIDPLQpV /H IDLW TXH OH SULQFLSDO DOFRRO VRLW JpQpU
VXJIJqQUH TXH OH WULDFRQWLO SDOPLWDWH & SUpGRPLQF
SURSROLVY HW GH UD\RQ H[DPLQpV

ObDOJUp OHV ODUJHYV YDULDWLRQV REVHUYpHYV GDQV OD GL\
REVHUYpV LO \' D XQH UHPDUTXDEOH VLPLODULWpP REVHUYpp
FHOOH GH SURSROLYV /HV UpVLQHV HW OHV IUDFWLRQV GH
VBUpWLRQV GHV SODQWHYVY FROOHFWpHY SDU OHVY DEHLOOH
SURGXLUH GH OD FLUH QDWXUHOOH RQ SHXW DIILUPHU TX}
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HITHW RQ SHXW QRWHU GHV GLIIpPUHQFHY HQWUH OD FRPSF
FHOOH GHV SODQWHV 3DU H[HPSOH LO HVW UDUH TXH OD
OfDFLGH ROpPLTXH FRPPH FRQVWLWXDQWY PDMHXUV HQ K\G
SUpPGRPLQHU FKH] OHV SODQWHV PDLV SDV WRXMRXUV (Q
FRQVWDPPHQW FRPPH OD FODVVH SUpGRPLQDQWH GDQV OLC
[EHLOOHV

2.1.1.11. Contaminants

/ID SURSROLYVY QfHVW SDV HI[HPSWH GH ULVTXHV GH FRQ
UpROWpV SDU OHV DEHLOOHY VXU OD IORUH ORFDOH 8Q HC
SROOXWLRQ SHXW GRQQHU OLHX j OD UpFROWH GYXQH SUR
SMWLFLGHYVY XQ H[FqV GH IHU GX FXLYUH GX PDJQpVLXP

212. +-S*'tte TifefZ>et-ciBmiques’

&LUH GH S&HRBWELPWXGH VIHVW GIDERUG KHXUWpH j Gt
EHVRLQ GTK\GURO\VHU OHV HVWHUV SRXU LGHQWLILHU OH\
XQ SRLQW SUREOpPPDWLTXH GDQV OfDQDO\VH GH OD FLUH Q
SDUWLHOOH GHV FRQVWLWXDQWY GX SURGXLW /RUV GH FR
OH FRQWHQX WRWDO HQ HVWHUV GH KDXW SRLGV PROpPFXO
FKURPDWRJUDSKLH HQ SKDVH JD]JHXVH j KDXWH WHPSpUDW
GHSURSROLV VDQV GpULYDWLRQ

2.1.2.1. efZ>et The "toecete o7 — Zte Tfee ZifZ.."'Z& Tt Zf ... %
insolubles

&HV WURLYV SDUDPgQWUHYVY VRQW VRXYHQW XWLOLVpV SR

/D OpJLVODWLRQ EUpVLOLHQQH GpILQLW XQ PLQLPXP G
SDU OfpWKDQRO XQ PD[LPXP GH PP GH FHQGUHV HW Gl
EUXWH FRQWHQDQW GH SOXV IRUWYV WDX[ GH FLUH HW GH F
PpODQJpH j GIDXWUHV PDWLQUHV PRLQV FKqUHV RX YLHQQ
SDV j FROOHFWHU VXIILVDPPHQW GH UpVLQHV 'DQV OHV GF
SDU OfpWKDQRO VHUD IDLEOH $LQVL OH FRQWHQX HQ FHC
RQW@WIPQLY FRPPH SDUDPqWUHV GH WHVW /H FRQWHQX HC
FRQJHODQW OfH[WUDLW DOFRROLTXH GH SURSROLYV fFE
WHPSpUDWXUH SDU ILOWUDWLRQ

8QH WURS IRUWH KXPLGLWp GX SURGXLW WpPRLJQH GH
RX GH PDQLSXODWLRQ /H PD[LPXP GTKXPLGLWp FRQVLGpPUr¢
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2.1.2.2. Analyse des classes spécifiques de composés

/D SURSROLY HXURSPHQQH FRQWLHQW EHDXFRXS GH 10
SLQRFHPEULQH TXL VRQW UHVSRQVDEOHV GH OD PDMHXUH
PWXGHV UpDOLVpPHV VXU OD SURSROLY EUpPpVLOLHQQH V{pW!
VSHFWURPpWULTXHRPPWMLOLPWQW $RQ® HQFRUH WUQV XWLC
FDOLEUDJH EDVpH VXU OD TXHUFpWLQH ELHQ TXH FH FRPS
EUpPpVLOLHQQH /HV UpVXOWDWYV TXL HQ RQW GpFRXOp PRQ\
SKpPQROV TXTHQ IODYRQRWGHY GDQV OD SURSROLV EUpVLO
OH WHVW VWDQGDUG KDELWXHOOHPHQW GpWHUPLQp SDU ¢
FDOLEUDWLRQ TXL XWLOLVH OYDFLGH SKpQROLTXH RX JDOC
PP RQW pWp UDSSRUWpPV GDQV OH FDV GIH[WUDLWYV DOFR
OpJLVODWLRQ EUpVLOLHQQH DFFHSWH XQ PLQLPXP GH (

HQ FRPSRVpV SKpQROLTXHV P P GDQV OD SURSROLV EU>

/JHV WDX[ GH FHV GHX[ FODVVHV GH FRPSRVpV VRQW FR
SOXV FHUWDLQV DFpWRSKPQRQHV GH OD SURBRGHX YHQW F
rWUH FRPSWpV j WRUW GDQV OH FRQWHQX HQ IODYRQRWGH
GHV EHQ]JRSKPQRQHV GHV GLWHUSQHV HW GHV WULWHUSC
SDU FHV PpWKRGHV ,0 HVW QpFHVVDLUH GILGHQWLILHU O}
SURGXLWY DFWLIV /HV PpWKRGHV FKURPDWRJUDSKLTXHV L
SRXU OfLGHQWLILFDWLRQ HW OD TXDQWLILFDWLRQ

'"f{DXWUHV PpWKRGHV GIDQDO\VHV GH SURSROLV LQFOX
SHXYHQW SURYHQLU GX SROOHQ IUpTXHPPHQW LQFOXV GDC
PYDOXpH SDU OD IOXRUHVFHQFH DX[ UD\RQV ; %LHQ TXH O
SURSROLV H[FGGHQW OHV WDX[ QRUPDOHPHQW DXWRULVpV
SORPE VH UHWURXYH GDQV OH UpVLGX LQVROXEOH DSUQqV
DYHF XQ H[WUDLW SUHVTXH H[HPSW GH SORPE

2123, ofZrete .87 ef— % f 'S —Fe TitE—"fc—e tF 7 Zco

'H QRPEUHXVHYVY WHFKQLTXHV GH FKURPDWRJUDSKLH VR
SURSROLV /D FKURPDWRJUDSKLH VXU FRORQQH RXYHUWH I
SRXU OHV OLJQDQHV HW OHV DFLGHV GLWHUSPQLTXHYVY GH C
/ID FKURPDWRJUDSKLH VXU FRORQQH RXYHUWH SHUPHW GH
SURSROLV FH TXL SHUPHWWUDLW j WHUPH GH VpSDUHU FKI|
DFWLYLWp ELRORJLTXH /fH[WUDFWLRQ OLTXLGH OLTXLGH I

/D FKURPDWRJUDSKLH HQ FRXFKH PLQFH SHXW rWUH Up
PFKDQWLOORQV GH SURSROLV RX GLIIpUHQWYV H[WUDLWYV G
PYDOXHU GLUHFWHPHQW OYDFWLRQ DQWLEDFWpPULHQQH D¢
JTIXWLOLVDWLRQ GH OD &&0 SHXW rWUH SUREOpPPDWLTXH FC
FRPSRVDQWYV FKLPLTXHV GDQV OD SURSROLV HW OD &&0 QF
FRUUHFWHPHQW

/ID FKURPDWRJUDSKLH JDJ]HXVH HW OD VSHFWURPpWULH
VXFFqV SRXU OfDQDO\VH GY{KXLOHV HVVHQWLHOOHY SURGX
WULIJRQHW OHV FRPSRVpV YRODWLOV GH OD SURSROLYV GH (
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SOXV SRXU OD SOXSDUW GHV FRPSRVpV SRODLUHV UHWUR!:
GpULYDWLRQ DYHF OH %67)$ D pWp QpFHVVDLUH /H %67)$
OLHU XQ JURXSH WULPpWK\OVLO\OH #6L &+ VXU XQ JURXS
GHQLHU ORUV GH UpDFWLRQV G DQDO\VH RX GH VI\QWKQgVH

&HWWH GpULYDWLRQ D JrQp OD UHFKHUFKH GH FRPSRV|
QRPEUHX[ FRPSRVDQWY pWDLHQW SUpVHQWY HQ WDQW TXH

eWDQW GRQQp TXH OHV FRPSRVDQWY GH OD SURSROLV
VROR®V K\GUR DOFRROLTXHV RQ SHXW XWLOLVHU OD FKUR
SKDVHV LQYHUVpPHV (OOH HVW HQ IDLW GHYHQXH OH PR\HC
SURSROLV /HV SKpQROV HW OHV IODYRQRWGHY pPHWWHQW
GPpWHFWDEOHY DYHF XQ GpPWHFWHXU j EDUUHWWHY GH GLR
UDQJpH GH GLRGHV FKDFXQH LQGLTXHQW OYDEVRUEDQFH |
ORQJXHXU GIRQGH &HWWH PpWKRGH D pJDOHPHQW pWp Wt
HQ FKURPDWRJUDSKLH HQ FRORQQH RXYHUWH (Q UHYDQFK
VRQW SDUIRLVY LQGpWHFWDEOHV LO IDXGUD GRQF SOXW{W
FRPPH OD VSHFWURPpPpWULH

Tableau 3: Profils des échantillons testés selon la method HPLC-DAD ode: A) BRP/propolis verte de Sao Paulo et Minas
Gerais, B) BRP/propolis verte de Parana, C) BRG/propolis brune de Parana et Santa Catarina, et D) mélange de BRPG
propolis verte et brune de Parana

Composés: (1) acide caféique, (2) acide p- coumarique, (3) acide dicaféoylquinnique, (4)
dihydrokampféride, (5) acide 3 -prenyl -4-hydroxycinnamic, (6) acide 2,2 -dimethyl -2H-1-benzopyran -6-
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propenoique, (7) acide 3,5 -diprenyl -4-hydroxycinnamique, (8) acide 2,2 -dimethyl -8-prenyl -2H-1-
benzopyran -6-propenoique, (9) acide 3  -prenyl -4-dihydrocinnamoyloxy cinnamique, (10) vanilline, (11)
3-methoxy -4-hydroxycinnamaldehyde et (12) viscidone. (25) , adaptation des travaux de Marcucci etal. ,
(44)

2.1.2.4. Spectrométrie de masseavecs et ticeef”—<'e T<"):MSE

/ID UHFKHUFKH GH PpWKRGHYV DQDO\WLTXHV GH SOXV HC(
GH OD VSHFWURPpWULH GH PDVVH DYHF VRQGH GTLQVHUWL
ELRDFWLIV GH OD SURSROLVY FRQWLHQQHQW GHV JURXSHPH
DXHF LRQLVDWLRQ SDU pOHFWURQPEXOLVDWLRQ pOHFWUR\
GLIITpUHQFLHU OHV GLIIpUHQWY pFKDQWLOORQV SURSROLYV
URXJH

11(6, 06 HOHFWURVSUD\ LRQLVDWLRQ ZLWK PDVV VSF
DQDO\WHU OfHIIHW GH GLIIpUHQWYV WHPSV GH PDFpUDWLRQ
WHFKQLTXH TXTRQ D SX PHWWUH HQ pYLGHQFH OD VLPLOLW
FRPSRVpVY UHFXHLOOLY SDU HIWUDFWLRQ j OTpWKDQRO HW

/ID FRPELQDLVRQ GHV WHPSV GH UpWHQWLRQ GH FKURP
LQGXLWH SDU FROOLVLRQ SHUPHW XQH LGHQWLILFDWLRQ F

&HWWH PpWKRGH GfY(6, 06 HVW pJDOHPHQW GTXQH JU
FRPSRVLWLRQ GH GLIIpUHQWY H[WUDLWYV GH SURSROLYV

&HWWH PpWKRGH D pWp pBDAHP BHWUDWR Q LV B QHOU X3/
DEHNVOQ®BRQ WRIOER B M D WX X 8 X6 VHYR BIGAAE U p V HY
U p VX PWIDNY B/U HFORIOWWPDLUGNK HXQLVE WHDE R Q WW DW B R R YW V
G D Q\RONW K D Q WALHD TVRIQQTXIEHPr P 15 O DIOpWIY R X GRHD p VL Q H
X W L G DR XONHHP/I L B BN L WXV HEHQ WRHA/R P& RIMYPI VM QWR X W
SUpVEDRQED HXQDD O K WALH.WF WM KRG Y pIFJR/D Q VGLIEDDOMRMY
G Y DEH L OCHYGV PQ B WSR.Q RHEBHIKD V X R QAIDW Y MEXMGID O3S D pV
$QDONBHR PSRV BQMWH B O W T DG I WRHN KRG B W T XHT KX HW
GM UDQVGRWE HUDE GHMNM 08 WD UL BHO RV KD DV VLD DWHVU
p F K D Q VLD ORIRK G HWWLIQERME DU T X HRQU T XHY D S S RO H Q W
UpVLQIDD GWHRXYPEVPJL/PORPSDUPEYBROBHQEHLOOHYV
6FDSWR\WRQDRXBEN ) V PRXMDAH W W K F6G HO 6 P R Q WXIEHD
FRP SR W.DWIRHIRI® VS § B B KOLIARAGID PR O GHHIFDY RQJRHF D O H

/D PpPWKR®HP EDMQW SURQLIFIRQL]DWLRQ PDVUGVISMWEWURPH
XQH QRXYHOOH PpWKRGH WUQV UDSLGH TXL SHUPHW GYLRQ
PWKDQROLTXH VDQV GLVVROXWLRQ &HOD SUHQG HQYLURQ
PWpOXWphH VXU pFKDQWLOORQV SURYHQDQW GH GLIIpUHQV
PrPHV UpVXOWDWVOBXTIDYHF OY(6,

/1(6, 06 HVW XQH PpWKRGH UDSLGH HW HIILFDFH SRXU ¢
ELHQ TXYJLO VRLW QpFSVVDWUR@GHKIDRBBWRIUDEKLTXH SRX
OfLGHQWLILFDWLRQ FODLUH GHV FRPSRVDQWYV /HV WHFKQ
FKURPDWRJUDSKLKIDEAMWHK ISGH Y KIARPUBR XSOpH j] XQH VSHFWU
XWLOHV SRXUWORGRABSR.GH GHVY FRPSRVpVY GH OD SURSROL
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2.2. Conclusion des analyses physico-chimiques

/I fMXWLOLVDWLRQ GH OD SURSROLVY UHQG QpFHVVDLUH O
VHXOHPHQW GDQV XQ EXW GH UHFKHUFKH PDLV pJDOHPHQW
SRSROLV pWDQW XQ SURGXLW QDWXUHO FRPPH EHDXFRXS
FRPSOH[H TXL VIH[SOLTXH HQ SDUWLH SDU OD VI\QHUJLH Gt
GHYLHQW QpFHVVDLUH GH GLVWLQJXHU OHV W\SHV GH SUR:
JDUDQWLU XQH DFWLYLWp ELRORJLTXH VSpFLILTXH

&HWWH QpFHVVLWp D SHUPLV GH IDLUH pYROXHU OHV P
PDWLgUH UpVLQHXVH DILQ GH GpWHUPLQHU OHVTXHOOHYV \

/JHV PpPWKRGHV FKURPDWRJUDSKLTXHV RQW pWp XWLOL\
SURSROLYV HQ IUDFWLRQV LVROHU HW DLGHU j TXDQWLILHL
WHFKQLTXHV FRPPH FHOOH GH Of(6, 06 SHXYHQW rWUH DSS
PFKDQWLOORQV HW OD GpWHUPLQDWLRQ GHV SODQWHV j O
FKURPDWRJUDSKLH UHVWH QpFHVVDLUH SRXU OD TXDQWLIL

&THVW SRXUTXRL OHV WHFKQLTXHY GH FKURPDWRJUDS|
GH PDVVH GHYUDLHQW rWUH OD SLHUUH DQJXODLUH GHV IX
SURGXLWYV j EDVH GH SURSROLYV

0DOJUp OHV SURJUQV GHV WHFKQLTXHV GIDQDO\VH FKL
OfHVSULW TXYHQ UDLVRQ GH OD FRPSOH[LWp GH VRQ DFWL
JUDQGH YDULDELOLWpP GH VRQ DFWLYLWp ELRORJLTXH GHV

2.3. Variation de la propolis dans sa composition et son activité
biologique

/D FRPSRVLWLRQ FRPSOH[H GH OD SURSROLV SHXW H[S
W\SHV GH SURSROLV SUpVHQWHQW SDUIRLV GHV UpVXOWDW
YHUWH SHXW D YSROLDUWX Q¥ HROMYWEQDERWMROL UDHO QWML T X H R X
LPPXQRVWLRBQODQQWWH SDUDGR[H VH SUpNHQ@QMYK EBRWKH WR Q/ D
IDLEOH WR[LFLWp HW HVW SUREDEOHPHQW G€ j OD FRPSRYV
SURWHFWHXUV SHXYHQ\W QW URI[\FGROUQW B piMj IOPTEQR.RRRG X O D \
FRPSRVDQWY GH OD SURSROLYV

%LHQ TXYLO VRLW QpFHVVDLUH GH PHQHU GHV pWXGHYV
FRPSRVDQWY HW OHXUV PpFDQLVPHV GIDFWLRQ RQ GRLW
HQWUH HX]

$XWUHRRLQH VIDWWHQGDLW SDV j XQH FRPSRVLWLRQ V
IODYRQRWGHY HW SKpQROV pWDLHQW FRQVLGpUpV FRPPH O
FRQFHSW D ELHQ FKDQJp 7RXWHV OHV IXWXSH\Gf NKBHVOG
HW DX[ VRXUFHV GH SODQWHYV XWLOLVpHV SRXU OD SURSRC
FHV IDFWHXUV GpWHUPLQHQW VD FRPSRVLWLRQ HW VRQ DF

'DQV OD PRQRJUDSKLH GH OD SURSROLV LO HVW GYDLC
JUDQGH YDULDELOLWpP GDQV OHV pFKDQWLOORQV GH SURSE
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SHXYHQW rWUH FRPSDUpV FDU OD SURSRODWKXH @ OVDHK Wi

6IRUAMWQDOGDQV OHXUV WUDYDX[ DQDO\WHQW OD YDUL!
GHV pFKDQWLOORQV GH SURSROLV EUpVLOLHQQH UpFROWp
TXH GILQILPHV GLIIpUHQFHY HQWUH FHV pFKDQWLOORQV F
TXDQWLWDWLYHV /D YDULDWLRQ GRLW GRQF SURYHQLU HV
UpFROWH HW GRQF GH OD IORUH TXL VI\ VLWXH

&HWWH YDULDWLRQ HQ IRQFWLRQ GH OYDLUH JpRJUDSK
MRXH O ®H SUHPLHU RUGUH &THVW ELHQ FH SDUDPqW|
LQIOXHQFH VXU OH FRQWHQX HQ FRPSRVpV FKLPLTXHV GH ¢
$LQVQRUV GH WHVWV UpDOLVpV VXU OD SURSROLV RQ SUpF
DXVVL SUPFLVPPHQW TXH SRVVLEOH (W QRWDPPHQW OYDEF
JPQPUDOHPHQW SOXV LPSRUWDQWH GDQV OHV UpJLRQV WUT
ELRGIUVLWpP YpJpWDOH \ HVYW FRQVLGpPUDEOHPHQW SOXV UL

X{HQ TXH FHWWH WKgVH VH FRQFHQWUH HVVHQWLHOOH
PHOOLIHUD OD SOXV VLPSOH j UpFROWHU HQ TXDQWLWpV L
XQ XVDJH PpGLFDO FRXUDQW LO IDXW JDUGHU j OfHVSULW
GDQV OH FKDSURBROLWLVMHOWWOGHY DXVVL /D YDULDWLRQ C
HOQWUDVQH ELHQ pYLGHPPHQW HOOH DXVVL XQH YDULDWLR(

2.4, Conservation

,O VHPEOHUDLW TXILO VRLW SUpIpUDEOH GH VWRFNHU
DILQ TXfHOOH VRLW j OTDEUL GH OD OXPLgQUH &HV UpFLSLtE
FKDOHXU
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3. Troisieme partie : Propriétés
thérapeutiques de la propolis
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3.1. Influence sur les parameétres sériques

%,2&+(0,&$/ * * *

'"(7(50,1$7,21

7RWIURWHLC " " "

62' 8 PJ SUF “ “ “
$/7 8/ ‘ ‘ ‘

$P\ODVH 8 “ “ “

Tableau 4: Influence de la propolis sur les protéines totales sériques, la superoxyde dismutase, I'alanine
aminotransférase et I'amylase. (49)

/IH WHVW GH 7XNH\ PHW HQ pYLGHQFHVOH IDLW TXH
VLIQLILFDWLYHPHQW GLIIpUHQWHYV

$/7 $ODQLQH DPLQRWUDQVIpUDVH
62' 6XSHUR[\GH GLVPXWDVH

/IHV SDUDPgQWUHV RQW pWp UHOHYpV K DSUqV DGPLQL\
SK\WWLRORJLTXH SRXU * GH VROXWLRQ K\GUR DOFRROLTXH
XQH VROXWLRQ K\GUR DOFRROLTXH |

$LQVL TXTRQ SHXW OH FRQVWDWHU /D 62' HVW DXJPHQ
VROXWLRQ K\GUR DOFRROLTXH WpPRLQ PDLV SDV GDQV OH
/ID 62" HVW XQ LQGLFDWHXU GH OD SUpVHQFH GH UDGLFDX|

2Q QU HPDUTXH SDV GH PRGLILFDWLRQ GH Of$/7 GH OfC
FH TXL VLIJQLILH TXYLO QY\ D SDV GH GRPPDJHV DX QLYHDX

/ID PrPH pTXLSH GH FKHUFKHXUV HVW DOOpH SOXV ORLC
VpULTXHVY GHV UDWV FRQFHUQDQW OHV SURWPLQHV WRWDC
FKROHVWpURO OHV WULJO\FpULGHV OHV DPLQRWUDQVIHU
YDULDWLRQ VDLVRQQLgUH GH OYHIIHW GH OD SURSROLV HV
UpDOLVpVY DYHF XQH VROXWLRQ K\GUR DOFRROLTXH GH SUF
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Tableau 5: Détermination biochimique de plusieurs parametres sériques (49)

9RLFL OD UpSDUWLWLRQ GHVY UDWV WHVWpV

*  H[WUDLW GH SURSROLV UpFROWpPH DX SULQWHP

*  H[WUDLW GH SURSROLV UpFROWpH HQ pWp

H[WUDLW GH SURSROLV UpFROWpPH HQ DXWRPQH

*  H[WUDLW GH SURSROLV UpFROWpPH HQ KLYHU

*  VROXWLRQ K\GUR DOFRROLTXH WpPRLQ SRXU pY
OHV SDUDPQWUHV VPULTXHV GHV UDWV WHVWpV

X * 6pUXP SK\WLRORJLTXH

X X X X X
*

/I fDGPLQLVWUDWLRQ GH SURSROLV FKH] OHV UDWV QYD
QLYHDX[ VPULTXHV VXLYDQWYV

SURWpPLQHVY WRWDOHYV

*OXFRVH

8UpH HW FUpDWLQLQH FH TXL VLJQLILH TXYLO QT\ D SD
7ULJO\FpULGHVY FKROHVWpPURO WRWDO HW FKROHVWpPU
/I'+ ODFWDWH GHVK\GURJpQDVH 6WHLQHEDFK HW ROV
pWDLW XQ PDUTXHXU GH YLDELOLWp FHOOXODLUH ¢

X X X X X
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VRXINTUDQFH GH FHUWDLQV RUJDQHV QRWDMRPHQ® OH F

x $67 DVSDUWDWH DPLQRWUDQIpUDVH HW $/7 DODQLQH

$ QRXYHDX OYDEVHQFH GH YDULDWLRQ GH OfDODQLQH
GDQV OH VHQV GH FHWWH GpGXFWLRQ OD SURSROLV QYHC

&HSHQGDQW RQ SHXW QRWHU XQH DXJPHQWDWLRQ GH\
UDW WUDLWpP j OD VROXWLRQ K\GUR DOFRROLTXH WpPRLQ

OHV JURXSHV WUDLWpPV j OD VROXWLRQ FRQWHQDQW OD SU
SURWHFWHXU GH OD SURSROLV TXL D FRQWUHEDODQFp OH\

$XFXQ HIIHW GH YDULDWLRQ GHV SDUDPQWUHYV QYD pWy
SURSROLV &RPPH QRXV OfDYRQV YX GDQV OH FKDSLWUH ©
MRRPSRVLWLRQ HW VRQ DFWLYLWp ELRORJLTXH 2 OHV GLIIpU
GLIIpUHQWHY VDLVRQV VRQW LQILPHV HW VHXOHPHQW TXD(
OHYWRDQV SHXW H[SOLTXHU OYDEVHQFH G@ YDYRDWLRQ pJD

3.2. Effet antibactérien

/I fHITHW EDFWpULFLGH GH OD SURSROLV HW GH VHV FRC
ODMPHQW GRFXPHQWpPp /HV pWXGHV SRUWHQW VXU GLIIpUHC
SRVLWLIV RX *UDP QpJDWLIV HW SRUWHQW SRXU OD SOXSC
SDWKRORJLHVY GHV VSKqQUHV RWRUKLQRSKDU\QJpH JDVWUR
VSKqgUHV VXU OHVTXHOOHY OD UHFKHUFKH VH SHQFKH j OD

/ID SUHPLqQUH pWXGH VXU OTDFWLYLWp DQWLVHSWLTXH G
,O GpPWHFWD XQH DFW b WD/ K \EODRAFVR - BEDHR \AWMEMNALAONH H -V >
WK\SKRwWGH HW GI{DXWUHV SDWKRJgQHV

/H PpPFDQLVPH GH OYDFWLYLWp EDFWpPULRVWDWLTXH HW
VRQ DFWLRQ GYLQKLELWLRQ GH OD VIQWKQqVH SURWPpPLTXH
+DYVWHHPXEW DWQW TXH FHUWDLQV FRPSRVDQWYV VSpFLILT
MQWKqVH GH SURWpPLQHV HW OD FURLVVDQFH EDFWpPULHQQ
GRQQH OLHX j GHV IRUPHV GH EDFWpPULHV SVHXGR PXOWLF
MIpLTXH VRQW GHV DIJHQWYV GJLQKLELWLRQ HQJ\PDWLTXH L
FURLVVDQFH HW GH OD SUROLIpUDWLRQ EDFWpULHQQH
SURSROLV GpVRUJDQLVHQW OD PHPEUDQH F\WRSODVPLTXH
EBWpPpULRO\WH /HV IODYRQRWGHYV DIIHFWHQW OH SRWHQWLF
DOWpUDWLRQ GH OD SHUPpDELOLWp /JHV SURSULpWpPV O
FRQIQUHQW XQH DIILQLWp DYHF OHV PHPEUDQHV OH WUDQ
XJPHQWHU OD SHUPpPDELOLWp S80 IDWRBRIKIFRO-H FK®IX \O HO/HED F
VHVTXLWHUSpPQRWGHYV QpUROLGRO IDUQpVRO ELVDERORO
GH OD PHPEUDQH GHV EDFWpULHV FH TXL SHUPHW GH IDFL
DQWLELRWLTXHV &HW HIIHW HVW GIDLOOHXUV SOXV SURQ!
GRXWH j FDXVH GH OYDEVHQFH GH EDUULQUHYV VXSSOpPHQV
FRQWUDLUHPHQW DX[ EDFWpULHV j *UDP QpJDWLI 7DNE
OYLEQKMLRQ GH O7$51 SRO\PpUDVH SDU FHUWDLQV FRPSRVD!
DVVRFLpH j OHXU SHUWH GH(EDISQPFQW S URSROLVIBXUDLW O
GILQKLEHU OD PRELOLWp EDFWpPULHQQH
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/JHV SURSULpWpPV DQWLEDFWpPULHQQHY GH OD SURSROL)
FRQYLHQW GIDMRXWHU TXJLO \ D XQ HIIHW GH VV\QHUJLH H(

'HQRPEUHXVHY pWXGHYV SURXYHQW TXH OHV HIIHWV DQ
YDULHQW VHORQ OD UpJLRQ JpRJUDSKLTXH FDU OD FRPSR)
UpJLRQ GRQW HOOH HVW LVVXH

6HLEBEMODRQPROOHFWpP SRXU OHV pWXGLHU TXDUDQWH
FROOHFWpPV GDQV GLIIpUHQWY UpJLRQV GX PRQGH /HV pFK
HW Gf$VLH RQW XQH DFWLYLWp DQWLEDFWpULHQQH PRGpU
PJ P/ $IULTXH HW j! PJP/ $VLH /HV pFKDQWLOOR:
GTI$PPULTXH GX 6XG HW GT(XURSH RQW XQH 0,& GH j!

2Q REVHUYHUD pJDOHPHQW XQH GLIIpUHQFH GYHIILFDFI
'H IDoRQ JpQpUDOH OTDFWLRQ GH OD SURSROLV VXU OHV E
FHOOH SOXV PRGHVWH TXH OTRQ SHXW REWHUL¥HWKEEXU OH
WDEOHDX TXL GRQQH TXHOTXHV JRQHV GYLQKLELWLRQ REW
QpJDWLI &H WDEOHDX QYD SDV LFL SRXU YRFDWLRQ GH SU
VHQVLEOHV j OfYDFWLRQ GH OD SURSROLV PDLV GYRIIULU X
FRPSDUpHV GHV EDFWpULHV VHORQ TXYfHOOHV VRQW j *UDP

Tableau 6: Activité antiseptique d'extrait éthanolique de propolis (63)

8QH DXWUH FRQVWDWDWLRQ LQWpUHVVDQNMW MY W OD S
VHORQ ODTXHOOH OHV FXOWXUHYVY SRO\PLFURELHQQHV VHU'
LFL LVVXH GY$UDELH 6DRXGLWH TXH OHV FX@GWXUHV EDF\
DXUHX¥RRL DOELFDQV
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Pathogéne | Culture de | CMldela | CMI de la propolis sur culture polymicrobienne
contrdle propolissur| E.coli+ C. | E. coli+ S. | C. albicans | E. coli + C.
la culture albicans aureus + S. aureus | albicans + S
de la aureus
bactérie
seule
E. Coli Forte 0.15 0.15 0.15 * 0.15
croissance
S. aureus Forte 0.15 * 0.10 0.10
croissance
C. albicans | Forte 0.20 0.20 * 0.18 0.15
croissance
Tableau7W D/~9- 0 % E}%}o]e v e}ousS]}v ve o[ 0 }}o SZCoJ<u %o}u(@BE) -
Pathogéne | Culture de | CMldela | CMI de la propolis sur culture polymicrobienne
controle propolis sur| E.coli+ C. | E.coli+ S. | C. albicans | E. coli + C.
la culture albicans aureus + S. aureus | albicans + S
de la aureus
bactérie
seule
E. Coli Forte 0.15 0.20 0.20 * 0.20
croissance
S. aureus Forte 0.15 * 0.15 0.15 0.15
croissance
C. albicans | Forte 0.20 0.20 * 0.20 0.20
croissance

Tableau 8: CMI (%) de la propolis en solution sans alcool pour des cultures isolées ou polymicrobiennes. (64)

6HORQ FHWWH PrPH pTXLSH

HOSUCE -

LO\ DXUDLW WRXW LQWpU

ORUVTXY{HOOH HVW XWLOLVpH SRXU VRQ DFWLRQ DQWLEDF)

DIJLUDLHQW HQ V\QHUJLH

HITHFWLYHPHQW DVVH] SUREDQWYV

Pathogéne CMI de la propolis seule CMI de la propolis associée au miel
Provenant Provenant Provenant Provenant
[E ] " }d [ PC%S [E ] "}d [ PC%S
E. coli 0.15 0.25 0.08 0.20
S. aureus 0.15 0.15 0.08 0.15
C. albicans 0.20 0.22 0.10 0.20

Tableau 9: Comparaison de la CMI obtenue (%) de la propolis collectée en Arabie Saoudite et en Egypte, seule ou en

association avec du miel. (64)

/lj HQFRUH SRXU OHV WURLV VRX

&HSHQGDQW OD UHFKHUFKH PpGLFDOH QH VH OLPLWHL

DVVRFLpH DX PLHO VXU GHV VRXFKHV EDFWpPpULHQQHYV

/TLC

DQWLELRWLTXHV GpMj HILVWDQWYV VL OHV pWXGHV GH FH V
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FHUWDLQHV pMOGIHWXHQW XWWWRQHUJLVPH pYLGHQW DYHF XC
&RQFHQWUDWLRQ OLQLPDOH ,QKLELWULFH$L&OVL GEBY BQRIFE
%XOJDUH D pWp WHVWpH HW D PRQWUp XQH DFWLYLWp DQW
DQWLELRWLTXHV DJLVVDQW VXU OHV ULERVRPHV

IRUVTXYIRQ pWXGLH SOXV SDUWLFXOLqQUHPHQW OfHIIHW
GIDXWUHY DQWLELRWLTXHV RQ VIDSHUoORLW TXH OfHIIHW
GHVWUXFWLRQ GH OD VWUXFWXUH GH OD SDURL EDFWpULH
QH VHPEOH SDV LQWHUDJLU DYHF OHV DQWLELRWLTXHYV DJlI
IROLTXH &HOD pWDQW GLW OfLGpH GIXWLOLVHU OD SU
XIPHQWHU OHXU HIIHW DQWLEDFWpULHQ VHPEOH SURPHWYV
ERQVXOWDWY DYHF GHVY DIJHQWY DQWLEDFWpPULHQV TXL LQ
EBWpPpULHQQHYVY FRPPH OH FKORUDPSKpQLFRO OD JHQWDP\F
OD FOLQGDP\FLQH

3.2.1. Le Staphylocoque

JHV HVSqQFHV GH 6WDSK\ORFRTXH GLIIQUHQW SDU OHXU
HQJ\PH TXL SHUPHW OD FRQYHUVLRQ GH6ILEXIRBRYqQH HQ IL
LOQWHUPHGLEWDSK\ORFRTXHV TXL QH SURGXLVHQW SDV GH
PWDQW FRDJXODVH QpJDWLG6V HER GADURINGR DXBISIHRSKR WY H X V

(I'HW GH OD SURSROLV VX UStapHyl6dacbus KWEURFRTXH GRUp

/IH 6WDSK\ORFRTXH GRUp FRDJXODVH SRVLWLI HVW XQ
QRPEUHXVHYVY LQIHFWLRQV FRPPXQDXWDLUHYV HW KRVSLWDC
GHV PXTXHXVHVY GHV VLWHV FKLUXUJLFDX[ PDLV DXVVL GF
DUWLFXODWLRQV

$AWXHOOHPHQW OHVY DQWLELRWLTXHV OHV SOXV XWLOI
OWBPLQHV &HSHQGDQW OHV VRXFKHV UpVLVWDQWHY GH ¢
VOWp SXEOLTXH FDU OD EDFWpULH SHXW6ML$RHOQRW RFLRMAX
DXUBXGpYHORSSp XQH UpVLVWDQFH DX[ ODFWDPLQHV SDU
SOD&IRY FRGDQW OHVY ODFWDPDVHYV

/IHV VRXFKHVY GH 6WDSK\ORFRTXH GRUp UpVLVWDQWYV j (
SOXV SUREOpPDWLTXHVY SRXU OH PRQGH PpGLFDO TXH OHV
VHQVLEOHV j OD PpWKLFLOOLQH 066% (Q HIIHW OHV RSWI
UpVLVWDQWHY VRQW OLPLWPHYV

&THVW GRQF QDWXUHOOHPHQW TXYRQ YD FKHUFKHU j p
DQWLEDFWpPULHQQH FRPPH OD6WDRS &RMR MRV EHMNG/BOGCNHEF K H \
00 :RMW\AWDODXGHO] GH OfDFWLRQ GH OD SURSROLV VHX(
SHQFKHU VXU OJLPSDFW GH OD VI\QHUJLH HQWUH OD SURSR
BWDSK\ORFRTXH GRUp

, OV RQW WURXYp XQH &0, PR\HQQH GH : PJ P/ X
XQ&0, GH PJ P/ /D &0% YDULH HQWUH PJ P/ WHW
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30XV SUpFLVpPHQW OHV YDOHXUV GH OD &0, HW GH OL
VREVLEOH j OD PpWKLFLOOLQH VRQW GH : PJ P/ HW
6WDSK\ORFRTXH GRUp UpVLVWDQW j OD PpWKLFLOOLQH OX
HW XQH &0% GH ! PJ P/

'HV pWXGHV KRVSLWDOLqQUHV RQW UpYpOp TXH OHV 6WL
UpVLVWDQFH YDULpH IDFH DX[ DQWLELRWLTXHV (Q SOXV G
VWDSK\ORFRTXH GRUp UpVLVWDQW j OD PpWKLFLOOLQH SR\
GIDXWUHY JURXSHYV GYDQWLELRWLTXHYV

'RMW\FHWDD ® EVHUXHQOWHY YDOHXUV GH &0% HW &0, GH ¢
VWDSK\ORFRTXH GRUp VHQVLEOH RX UpVLVWDQW j OD PpWK
FRQGXLUH j OD FRQFOXVLRQ TXH OfH[WUDLW GH SURSROLYV
QRQ OLpH DX EHWD ODFWDPLQHYV

JTHIIHWYERRRLQp GH GL[ DQWLELRWLTXHV D HQVXLWH p
OHV VXLYDQWYV )2: &pIR[LWLQH '$ &OLQGDP\FLQH ( |
&L SURIOR[DFLQH 7( 7pWUDF\FOLQH 3 3pQLFLOOLQH 72%
&KORUDPSKPQLFRO 67; 7ULPpWKRSULPH 6XOIDPpWKR[D]R
GLVTXHV GH GLIIXVLRQ /H WHVW VWDWLVWLTXH D\DQW SHL
'LOFR[RQ

/I THIWUDLW GH SURSROLV D pWp DMRXWp j XQH FRQFHQ
PJ P/

/ID VHQVLELOLWp GHV VRXFKHV GH VWDSK\ORFRTXH D V
FOLQGDP\FLQH OD WpWUDF\FOLQH OD WREUDP\FLQH OD O
VXOIDPpWKR[DJ]ROH DWWHVWDQW GfXQ SKpQRPgQH GH V\Q
OY{DVVRFLDWLRQ WULPpWKRSULPH VXOIDPpWKR[D]J]ROH FHW
GHV GLVTXHYV G{LQKLELWLRQ SOXV ODUJHV GH ] PP

8QH OpJqUH DXJPHQWDWLRQ GH OD VHQVLELOLWp D pW
OfpU\WWKURP\FLQH HW OD SpQLFLOOLQH PDLV VDQV DWWHL
GpFODUHU FHWWH DXJPHQWDWLRQ FRPPH VLIJQLILFDWLYH

JTH[WUDLW GH SURSROLV HVW FRQQX SRXU FRQWHQLU
DQWLEDFWpPULHQV FRPPH OHV SRO\SKpQROV HW OHV IODYF
HW DBVW TXH OD VI\QHUJLH DYHF OHV DQWLELRWLTXHV RE\
DWWULEXpH j FHV FRPSRVpV QDWXUHOV ,0 D pWp SURXYp 1
SRO\SKpQROV H[HUFHQW OHXU DFWLRQ j WUDYHUV GHV SH
SHUWXUEDWLRQV GH OD PHPEUDQH FHOOXODLUH FRXSOpH
ODFWDPLQHW FHRXWWPIXQH DXIJPHQWDWLRQ GHV HIIHWV DQ!

Staphylococcus epidermitis

6 HSLGHWMLWQVWLFURRUJDQLVPH TXH OJRQ SHXW UHW!
GDQV OH PLOLHX KRVSLWDOLHU HW LO HVW VRXYHQW GpFlL
FRQVLGpUp FRPPH SDUWLFXOLqQUHPHQW GDQJHUHX[ FKH] OH
KpPRGLDO\VpYV HW OHV SRUWHXUV GH SDFHPDNHUV DLQVL T
SPULRGHV GH SRUW GX GLVSRVLWLI ,0 IDLW SDUWLH GHYV ¢
OHVTXHOV SHXYHQW SUpVHQWHU GHV UpVLVWDQFHV j OD P
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/IHV &R16 VRQW VRXYHQW PpVHVWLPpV HQ UDLVRQ GH O
OHXU IDLEOH YLUXOHQFH 7RXWHIRLY OfYfpPHUJHQFH GH VR
GLIILFXOWp GDQV OH WUDLWHPHQW GH FHV EDFWpULHV (Q
UPLVWDQFHYV j OTDPR[LFLOOLQH HW OD PpWKLFLO@LQH DLC
YLWUR

2Q SHQVH TXH OD FDSDBIHWIR GHH& GBBVCEHWRLWRY j OD V
GILPSODQWYV PpGLFDX[ HVW XQ GH VHV SOXV LPSRUWDQWYV
PpGRFHQWYV IDFH j GH WHOV ELRILOPV HVW UpGXLWH

/D SURSROLV SHXW UHSUpVHQWHU XQH VROXWLRQ j FH
TXPWH SRVVQGH XQH IRUWH DEFWLYLWp FRQWUH OHV 6WDSK
VHUDLW SULQFLSDOHPHQW GXH j7RKW FARPISR VPN VSKWRBE VTG
1IDMPDGHHQ HW .DNDPDQG PR ®WHSILQGMW REBEWERHR\L @R X/FKKH W S\
OYDFWLRQ GH OfJH[WUDLW GH SURSROLV TXH OHV 6WDSK\OF
HIHW YDULH VHORQ OHV VRXUFHV GH SURSROLV HW OH W\S

ORLO) BRXWUWOO :RMAMWANFBBRRYV XQH DXWUH pWXGH VH S
GWWXGLHU OHV HIITHWV GH OD SWOQRYRWEBRWEBRK H GHH Vi ¥ ER
GH OD &0, HVW FHOOH GHV GLOXWLRQV HQ VpULH VXU PLFL
OD &0, PR\HQQH HVW GH ¢ PJ P/ OD &0, GH PJ P
PJ P/

/IfDQDO\WH GH OD FURLVVDQFH GHV VRXFKHV GH 6 HSL:
OfH[WUDLW GH SURSROLV HW GDQV XQ PLOLHX H[HPSW GH
GH PDQLgqUH VLPLODLUH GDQV FHV GHX[ PLOLHX[ GXUDQW C
UHDQFKH GDQV OHV KHXUHV VXLYDQWHYVY OHV UpVXOWDWYV

Voir Annexe 2 : Croissance dans le temps de différentes souches de S. epidermitis en présence de concentrations
E}]ee vS ¢ [ /A Sacopique@e@dpolis

&HWWH DQDO\VH UpYqOH TXYj GH EDVVHV FRQFHQWUDWLF

+ PJ P/ SRXU VL[ KHXUHYV PJ P/ SRXU GRX]H j
SROLIpUDWLRQ EDFWpPULHQQH HVW VXSpULHXUH j FHOOH Gt
FRQFHQWUDWLRQV HOOH D VLIJQLILFDWLYHPHQW GLPLQXp
EDFWpPULHQQH VXU OD FRXUEH SHXW rWUH FDXVpH SDU OD
SURSROLV DJLVVDQW FRPPH XQ VWLPXODQW GH FHWWH FU

Voir Annexe 3 : Capacité de formation de biofilms de différentes souches de S. epidermitis en présence de concentrations
E}]ee vS ¢ [ /A SdcopiqueGe@dpolis (77)

/ID FDSDFLWp GH 6 HSLGHUPLWLYV j IRUPHU GHV ELRILOPV
GIfH[WUDLWV GH SURSROLVY DOODQW GH j PJ P/ TXHO

&HWWH pWXGH PHW HQ pYLGHQFH OD GLYHUVLWp GHV |
FHUWDLQHYVY VRXFKHVY EDFWpULHQQHY 'DQV FHWWH pWXGH
P/
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,O HVW LQWpUHVVDQW GH UHPDUTXHU TXH OD &0, DSUog
PJ P/ WDQGLV TXH OD &0, bDSUqV KHXUHV GITLQFXEDW|
PJ P/ FH TXL VXJJqQUH TXH OTDFWLYLWp GH OD SURSROL"®

'‘DQV FHWWH pWXGH OfHIIHW GYLQKLELWLRQ GH OD IRL
VRXFKHVY GH 6 HSLGHUPLWLV WHVWpHYV D pWp REVHUYp DS
FRUUpOp DYHF OHV YDOHXUV GH &0, 2Q QRWHUD TXTDSUqV
FROQFHQWUDWLRQV GH SURSROLY OHV SOXV EDVVHV OfHIIF
VWLPXODQW GH OD SURSROLV VXU OD IRUPDWLRQ GH ELRIL

'H SOXV SDUPL OHV EDFWpULHYVY VXUYLYDQWHYV FHOOH
pWp OHV EDFWpPULHV VRXV IRUPH SODQFWRQLTXH /HV DXWI
GIDYDQWDJH VXU OHV EDFWpULHV TXH VXU OD VWUXFWXUH

/IHV UpVXOWDWY HQFRXUDJHDQWYV GH HWWARHK ¥ WLXAAHH 8 R
OfDSSOLFDWLRQ GTH[WUDLW GH SURSROLV VXU OD SHDX H!'
SURSK\ODFWLTXH FRQWUH OHV LQIHFWLRQV j 6 HSLGHUPLYV

$XWV 6WDSKORFRTXHV

*KFH j 00 6WHS\W @FROYPLERQQDVW pJD GMAHXWO® A R RFIX VG H
[\ORVXV—J P/ 6\ BBISK\ORFRFF XM JOPIQWDS\K\ORFRFFXV VFLXUL
—J P/ HW 6WDSK\ORFRFFXNPUQWHUPHGLXV

3.2.2. Le Streptocoque

6WUHSWRFRFFXV PXWDQV

/JHEWUHSWRFRTXH PXWDQV HVW XQH EDFWpULH GH W\SF
GDQV OD ERXFKH IDLVDQW SDUWIHVGWH @D BDRW H ULRIP© B QB\C
UHVSRQVDEOH GH FDULHV GHQWDLUHV (OOH DJLW HQ SUp\
SURGXLVDQW GH OYDFLGH ODFWLTXH TXL HQWDPH OfpPDL¢
PWDEOLH HQWBH FOH/SQRNEQMVGEHKEDQV OD SODTXH GHQWDLU}

(Q OYDEVHQFH GYXQ WUDLWHPHQW VDWLVIDLVDQW OHYV
LQIHFWLRQ XQH SHUWH GH GHQWV HW GDQV OHV FEDV VpY«

'DQV XQH pWXGHHMW DOSKRUXHQW OJDFWLYLWp GIH[WUD
SURSROLV VXU PYWSDFMHI G FDULHVY GHQWDLUHV ,0V XWL
GLIIXVLRQ VXU DJDU

/ID SURSROLV SRVVQGH XQH IRUWI DFXNYLBEWP DQWLEDF!
FRQFHQWUDWLRQV GH HW —J P/ OHV JRQHV GYLQKI
HW “ PP UHVSHFWLYHPHQW FRQWUH XQH FURLVVDQFH F
VROXWLRQV WpPRLQ GTpWKDQRO HW GYfHDX OfpWKDQRO D\
HV EDFWPQLFHGBQFKH LO \ D HX XQH FURLVVDQFH j GHV FR
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Concentration en propolis (ug/mL)
Parameétres 0.5 1.0 2.0 4.0 8.0 16.0 32.0
Extrait +++ ++ ++ - - - =
éthanolique
de propolis
Ethanol

Eau +++ +++ +++ +++ +++ +++ +++
Tableaul0 W WE}% E] § » JvZ] 1SE] + o] £3E BmiahsBip]«p % E}%}0]s cpE
Organisme *}v  []vZ] ]18]}v ~ CMI(ug/mL)

S. mutans 6 £2 2
10+4 4
12 +4 8
20+2 16
2414 32

TableaullW D/ o[ ASE ]85 3Z v}iol&umutars8B} %} 0] *puE

00 2SKRUL HW VRQ pTXLSH HQ GpGXLVHQW TROKMEBDF W LY LW
SURSROLYVY HVW FRQVPTXHQWH HW TXJHOOH GHYUDLW rWUF
FDXVpHVY HGIPDMERBPXWPQV

Streptococcus sanguinis

6WUHSWRFRFFXQWNEQFN UM GH W\SH FRFFL j *UDP SR
IORUH FRPPHQVDOH EXFFDOH SHXW FDXVHU GHV HQGRFDU
&DUG LW XOBDOH HVW VHQVLEOH j OTDFWLYLWp DQWLEDFWp

3.2.3. Les bacilles

%LHQ TXH OTHIILFDFLWp GH OD SURSROLYVY DLW pWp QHYV
VWDSK\ORFRTXHV RX OHV VWUHSWRFRTXHV RQ HVW HQ PH
XQ HITHW V)W UdD¥\D 6 OoxcEewWe 6 WWWH HIILFDFLWp VH FRQVWDW
OfpWXGH UpDOLVpHVYWDWDYHAUGRAHID SURSROLV WXUTXH

% D F L O O XHWHHUW IO\ V RQVE WIROXAWEHDWF B pIXIL FBWH G H W\SH EDF
*bP SRVLWLI FH TXL HQ IDLW GHV FLEOH SULYLOpJLpHV SF
EBWpULHV j *UDP SRVLWLI &HVGEHDWROOHYINRWWR QN VEEIRWD/M
GHV V\PSW{PHV GLDUUKpPLTXHV HW GITLQWR[LQDWLRQV VH'
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3.2.4. Les Proteus

SURWHXWY HIVOLXQH EDFWpULH *UDP QpJDWLI TXL SHXSO
WERWXYV XULQDLUH HW OHV UHLQV PDLV TXL FRORQLVH SDU|
(OBGINW WUQV IUpTXHQWH FKH] OHV SHUVRQQHYBWNS3VYWDOL
PLUDBHXW FDXVHU GHV LQIHFWLRQV XULQDLUHYVY GHV LQIH
GLYHUVHV WXPHXUV YRLHV UHVSLUDWRLUHYVY HWF

/lj HQFRUH OD ELEOLRJUDSKLH HVW DVVH] IDLEOH PDL
GH 00 S5KMIIDOXQH &0, GH —J P/ ORUVTXYRQ H[HUFH OYDI
IRUPH GTH[WUDLV3 pRMPRIDRVBDLOXW VXU

'‘DQV OHXUV WUDYDXWODOKDUBHQWXPIWOHPHQW TXH OI
SRVVqQGH XQUHRWHBIOVURU LV

3.2.5. Les Pseudomonas

/TXWLOLWpP GH OD SURSROLV j OfTHQFRQWUH GHV PDOD(
JUKFH j VRQ DFWLRQ DQW L B3/ BURIA-RIDH/ | TORPRHE R@WD H G H
SRXYRQV OH FRQVWDWHU GDQW\ORE@WR GHXE HO GO FHLLUMLSDV P
PRLQGUH TXH FHOOH H[HE FP N BROXVRXOU § UGRHS R E WWWHXRIrPH pW
TXL HVW DRINGRARQDV MMUXWLRGMIEDFWpPULH j *UDP QpJDW
*WDP QpJDWLI VH UHQFRQWUH SULQFLSDOHPHQW GDQV OHYV
QPEXOLVHXUV« HW SURYRTXH GHV LQIHFWLRQV JUDYHV S)
QpFHVVLWDQW O XWLOLVDWLRQ G DQWLELRWLTXHV FREWH)

ODLV OD SURSROLV D pJBOHRERMRRON QN EWDRBMVDMWYL R Q
OD FLSURIOR[DFLQH 7RXWHIRLY GDQV FHWWH GHUQLQqL
ODSH®Y OfpTXLSH GWETDNOQROH@DQV VD FRQFOXVLRQ TXH O
VXIILUH j HOOH PrPH G BQNXGH RRIICLWMMR EXRQMILGBOIH GRLW UH\V
i XQ WUDLWHPHQW DQWLELRWLTXH /YDYDQFpH TXH OJRQ S
GH OJHIILFDFLWp GH FH WUDLWHPHQW FH TXL SHXW GpMj F

00 OXVD HRQWOPRQWUp XQH DFWLYLWp DQWLEDFWpPULH
SVHXGRPRQDV IR EDVWHIQMH VXVFHSWLEOH GH FRQWDPLC

(QILQ SRXU XQH LGpH SOXV JOREDOBMVE KARMEWLRQ GH
+HOB®\DO/NRQW SHQFKpV VXU OD GpWHUPLQDBLIRRQO®N Ot
GX GH[SDQWKHQRO HW GH OD SURSRDIQWDREBFVWRXUYEQV D6\
VRXFKBWHEBRAPRRQMYWp LVROpHYV GH EOHVVXHWVREXLY pW X C
FRVWDWp XQH IRUWH EDLVVH GH OYDGKpVLRQ GX ELRILOP |
GIH[WUDLW GH SURSROLV /D FRQFOXVLRQ GH FHWWH pTXL
DQWLELRWLTXHV SUPYLHQW OD IRUP DBMLRDHE B FERLRQIDVPV G |
IDYRULVDQW DLQVL OD JXpPULVRQ GHV EOHVVXUHV GDQV XQ

3.2.6. LeslListeria
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00 <D®W DORQW pWXGLp OJLPSDFW GIXQH VROXWLRQ
SURSROLV VXU /LVWKMHOR ® R@RFR®R HQQHM WLRQ HQ H[WUDI
WHPSpUDWXUH OH S+ GX PLOLHX HW OfkJH GHV EDFWpULH
PWKDQROLTXH GH SURSROLV H[HWRHR K QVRO B FHE@FMQPW U PIWG

—J P/ RX SOXV /D WHPSpUDWXUH D MRXp GDQV OYDFWLR
LO D pWp SOXV HIPIRF@EM WRMW@HPOHPHQW SOXV VHQVLEOH
SURSROLV HQ PLOLHX DFLGH TXfHQ PLOLHX EDVLTXH (QIL
XQ U{OH GDQV OD VHQVLELOLWp GH © R (EOFRWHRY K § WDHDX SAHR
SKDVH H[SRQHQWLHOOH RQW OD SORR QR P\QERN HGHD® HE L O LV
SKDVH H[SRQHQWLHOOH HW GH FHX[ HQ SKDVH VWDWLRQQTC

JLVWHULD PROIRMWRIBERFMOOH XELTXLWDLUH j *UDP Qp.
OLVWpPULRVH TXL SHXW HQWUDVQHU GHV PpQLQJLWHV GH\
LQIHFWLRQV ORFDOHV HW TXL HVW SDUWLFXOLqQUHPHQW GI

3.2.7. Les Salmonella

/ID 6DOPRQHOOH HVW XQH SURWpPREDFWpPpULH SRVVpGDQ
*ODP QpJDWLI FH TXL HVW XQ IDFWHXU HQ IDYHXU G{XQH P!
FRPPHQFHU FH FKDSLWUH VXU OYDFWLRQ GH OD SURSROLYV
WHUPLQRORJLH FRQFHUQDQW FHOOH FL FDU OHV ULVTXHYV
6DOPROQHOCERHUQNGHUEBPXVLHXUYV VpURYDUV GRQW OHV WUR
(QWHULWLGLYVY HW 7\SKL $LQVL ORWBVHXQ U YNILAD H LU
GIBDOPRQHO O LIRYWDHMU £ FIXK L

/JHV GLIIpUHQWY VpURYDUV GH 6DOPRQHOOHYV VRQW UH)
GHOD JDVWURHQWPULWH EpQLJQH j XQH ILgYUH HQWpULTXH

/ID UpVLVWDQFH GH FHWWH EDFWpULH j FHUWDLQV DQW
GIDXwbQW TXH FHWWH UpVLVWDQFH VHPEOH VIDFFURVWUF
ORLO) BRXWOIYXWLOLVDWLRQ GH OD SURSROLV SHXW GHYHQ
OfIFWHRQ j VDOPRQHOOHY VL VRQ HIILFDFLWp VH PRQWUH |

Salmonella entericaVpURYDU HQWHULWLGLV

00 6LULSDMW BAD) WHVWp OFDFWLYLWp GH OfH[WUDLW
VXADOPRQHOOD HD WWUOWLIBQW OD PpWKRGH GHV GLVTXHV
REVHUYp XQH LQKLELWLRQ GH OD FURLVVDQFH EDFWpULHQ
6 DXURXYLOV RQW WHVWp pJH\OBHEXH QRQW WBV W BEHIITHW C
LVVXH GH GHX[ UpJLRQV GX %UpVLO /HXU FRQFOXVLRQ HVV
EDFWpPULFLGH ELHQ TXYLO IDLOOH SRXU FHOD GHV FRQFHC
6DOPRQHOOMNWYWQULBDFBWNULH $QDP @QRMWWERXYRQV FRQ
FHV WUDYDX[ TXH OD SURSRO L VHBDFMWp D E MR WROQEHBBMD U L
HQWHULFD VpURYDU HQWHULWLGLYV
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FigurelowW W&E}(]Jo v (}v S]}v U S U%o- o[ v oC- 0 %}% pno S]}v ~ « § o }JuE
Salmonella enteritidiss o}v 0 % &E]} [Tv o S]1}vU VvV % E < Vv [ £SE ]S§ % E}% }o]e 1iXi9
(12.6% vIv). (95)

Salmonella entericaVpURYDU W\SKL

6DOPRQHOOMP RQOMH OLSKOL HVW OYDJHQW FDXVDQW OD |
OTKXPDLQ /H WUDLWHPHQW QpFHVVLWH GHV DQWLELRWLT?
OYDSSDULWLRQ GH VRXFKHW UpH/WBMDDHHY X QHj &0, GH

Y Y VRLW PJ P/ SRXU OD SURSROLV EXOJDUH HW |
SRSROLV EWpHWWWIHHRPWLRQ HVW DVVH] IDLEOH VL RQ OD ER
GHV EDFWpULHV j *UDP SRVLWLI &HSHQDDRIW SWRXG LD OWH U
SRVVLEOH V\QHUJLH HQWUH OD SURSROLV LFL GHV pFKDQ
GLYHUV DQWLELRWLTXHV /fREVHUYDWLRQ GfXQH V\QHUJL!
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DFWXHOOHPHQW SURSRVpV FDU HOOH SRXUUDLW SHUPHWYV
DGPLQLVWUpV HW SDU Oj PrPH OHXUV HIIHWV VHFRQGDLULI

7RXW GYDERUG XQH pWXGH VXU OHV DQWLELRWLTXHV
FKORUDPSKpQLFRO WPpWUDF\FOLQH HW QpRP\FLQH /D V\QH!
&0, GH OD SURSROLV HW GH FHY DQWLELRWLTXHV /D SURSI
EDFWpULRV W DNBL TXSIXRUNRTHUOD SURSROLY %XOJDUH D
DLQVL TXTXQH V\QHUJLH DYHF OHV WURLV DQWLELRWLTXHV
VIH[SOLTXHU SDU OD YDULDWLRQ GH OHXU FRPSRVLWLRQ F
DIILUPHU TXH OD SURSROLV %XOJDUH SHXW GHYHQLU XQH
OTLQIHEmWQRRQHOOD 7\SKL

8Q DXWUH WUDYDLO IXW HIIHFWXp FHWWH IRLV VXU O]
DOWLELRWLTXHY DJLVVDQW VXU Of$'l FLSURIOR[DFLQH HW
DQDWLELRWLTXHY DJLVVDQW VXU OH PpWDEROGVRPIRRRBRR\WOIDP |
HQWHULFD VpURYDU 7\SKL /D SURSROLV XWLOLVpH HVW j Q
OHWVWR®HY GH WHVW VRQW OHV PrPHV &HWWH IRLV OHV GF
DFWLYLWp DQWLEDFWpPULHQQH PDLV SDV GH VI\QHUJLH DYH
XWLOLWp HQ HOOH PrPH PDLV OYDVVRFLHU DYHF OD FLSUR
QH SHUPHW SDV GfREWHQLU XQ HIIHW GH V\QHUJLH

(QILQ GDQV XQH WURLVHWPBIE B/KXGHK HQW2UXU GIDXWUF
DQWLELRWLTXHYV OYDPR[LFLOOLQH OTDPSLFLOOLQH HW O
FHOOXODLUH /D EDFWHLRB HhO/XGHWS QDY W RQRRUM GTRU
EUpVLOLHQQH HW EXOJDUH /HV GHX[ W\SHV GIpFKDQWLOO]
XQH SOXV JUDQGH HIILFDFLWp GX F{Wp GH OD SURSROLV E»
HV EXOJDUH RQW HX XQ HIIHW V\QHUJLVWLTXH VLPLODLUH
LOQFRUNLRQ UHYrW XQH LPSRUWDQFH WRXWH SDUWLFXOLqUF
WUQV ODUJHPHQW XWLOLVpV j WUDYHUV OH PRQGH

Salmonella entericaVpURYDU W\SKLPXULXP

&H VRQW j QRX YHW XDOU )RIZUNV IPHQp OTpWXGH GRQW LO Y
/TDFWLYLWp GH OD SURSROLY FROOHFWpH G YQWUSRE MY UpJL|
6DOPRQHOOD HQWHULFD GH VPpURYDU WK\SKLPXULXP LVROFp
VXUYLH GHV VRXFKHV GLPLQXH DYHF OH WHPSV GYLQFXEDW
BUQY KHXUHV 7RXWHIRLVY VHORQ FHWWH pTXLSH GH FKF
SRREWHQLU XQ HIIHW EDFWpPULFLGH UHVWHQW QpDQPRLQV
6DOPRQHOOD WKW KLPK ED¥PVpULH j *UDP QpJDWLI
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Figure20: Profil d'analyse de la population (A) et de la courbe de survie (B) (%Cfu/mBptironella Typhimuriunselon
la période d'incubation dans une solution éthanolique de propolis (10% v/v) et dans I'éthanol (12,6% v/v) (95)

/TpPWXGH UpDOLVpH SWUD®IH OXHXRB I j 6 PRIQHOOD W\S
HMDOPRQHOOD WYSKLHPWWNPQH VROXWLRQ pWKDQROLTXH G
PWp WHVWp VXU FHV GHX[ EDFWpULHV HW OfYDFWLRQ EDFW
GLIIXVLRQ j OD FRQFHQWUDWLRQ GH —J P/ &HWWH pWXG
GBDOPRQHGI®GD OPBRERHOOD WOPKEBRBRORY VRQW OHV PrPHV

/ID SURSROLYV D GRQF XQ HITBW7S®HIS WHSKX P MMARB D FW p
SHXW PrPH DMRXWHU TXfHOOH SRVVgGH XQ VWIMVW &EH ¥ HVH
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ULERVRPHV HW VXU OD SDURL FHOOXODLUH FH TXL SHXW V
WKpUDSHXWLTXH &HSHQGDQWQ YV RQRD W VRRD ¥ WHR[FHKIIFIHH B XO/F
PRGXOH OYDFWLYLWp EDFWpPULFLGH /IHV PDFURSKDJHV
X WRXW GpEXW GIXQH LQIHFWLRQ DX[ 6DOPRQHOOHYV /RUYV
OD SURSROLV %XOJDUH RX %UpVLOLHQQH LOV H[HUFHQW X
SURSROLV VXU OHV PDFURSKDJHVY HVW GRVH GpSHQGDQWH
DWLYLWp GDQV OH FKDSLWUH GpGLp j OTDFWLYLWp LPPXQR

3.2.8. LesClostridium

/H JHQORVWUHGURRSH GHVY EDFLOOHV j *UDP SRVLWLI D
WR[LJGQHV HW SHXYHQW GRQF FDXVHU GLYHUV V\PSW{PHV
&ORVW FR®LPHU Q p H

00 GH $QGUDGHW) DPORRHIW PpWXGLp OLPSBBERVOGH OD®L XBF
SHUIULQJHQV TXL HVW UHVSRQVDEOH GH JDQJUQQHYV JD]HX
DOLPHQWDLUHY /D SURSROLV D HXORY WMUIHGL XEM FWpULRVWI

'H OHXU F{Wp OOHHWRD®OQHRQY IWHVWDQW OfDFWLYLWp EDF
SURSROLV VXU VRXFKHV GH EDFWpULHVY QRXV DSSRUWHC
&ORVWPUDBLIXBRSROLY HQ JpQpUDO /HXU FRQFOXVLRQ HVW
VHQVLEOHV FRPPH OD SOXSDUW GHV EDFWpULHYV DQDpURE
&ORVWWIHWFY SUpVHQWDQW XQH UpVLVWDQFH j OTH[WUDL
HVW DGPLQLVWUp j OD GRVH GH —/

3.2.9. Escherichia coli

(VFKHULFKVYW KXKROEDFLOOH j *UDP QpJDWLI DSSDUWHQD!
(QWHUREDFWHULDFHDH &HWWH EDFWpULH HVW JpQpUDOHP
QRUPDOH GX WXEH GLIJHVWLI GH OTKRPPH PDLV HOOH SHX\
PpQLQJLWHYV RX OHV LQIHFWLRQV XULQDLUHV OHV JDVWUR

WHQ(VRKHULFKRDWRQH EDFWpULH j *UDP QpJDWLI HOC
DIHFWpH SDU OD SUpVHQFH GH SURSROLV TXRLTXTj] GHV FF
IDOOX SRXU GHV EDFWpULHV j *UDP SRVLWLI FRPPH HQ Wp!
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Figure21W }uE& SE ple vS o[ (( S ropdiis@yelsE. colia différentes concentrations (% v/v) au cours
M § U%e*X W}uE vs§S P &hlu> % E& E @WOH}ES of[]v} popu Jv]s] oX

'fDSUQV 00 $HWDIDA@WLOTH[WUDLW K\GUR pWKDQROLTXH G
GHUDELH 6DRXGLWH HW G (J\SWHARBW LIER r@B RQREMWIVQGH X
ORUNTXMVW XWLOLVp DYHF GORRELGWL BV VW BRKMHHGIIX[ DQW I
OLQp]ROLGH YDQFRP\FLQH pU\WKURP\FLQH FpIXUR[LPH L
DYHF VXFFqV OD SURSROLV HVW XQ DJHQW SURPHWWHXU
X[ DQWLELRWLTXHV *UKFH j XQH PpWKRGH GIpYDSRUDWLR
PTXLSH D HIIHFWXp OHV WHVWYV SURXY D QW VIRHUAL FKF FFR/OX Q
&H QTHVW SDV OD VHXOH pTXLSH j DYRLU SURXYp OTHIILFD!
SURSROLV VXU FHWLWO IEDXQH WIRKDXWLRQ GH SURSROLV VDQ
EBWpPULRVWDWLTXH FH TXL SHXW VH PRQWUHU XWLOH SRX
OYDOFRRO pWK\OLTXH HQIDQWY IHPPHV HQFHLQWHV« /fp
GHV WHVWV DYHF GHV EDFWpULHV LVROpHVY PDLV DXVVL D"
HQVHPEOH HQ PLOLHX QXWULWLI ,0 VH WURXYH TXH GHV F

x ( FROO'WlBF DXUHXV
x ( FRROYUW&F DOELFDQV
X ( FRROYlBF DXWMX\DOELFDQV

2QW EHO HW ELHQ pWp VHQVLEOHYV j60 POXFHMIKR/Q GH OD ¢
DOELRR@VpWp SOXV VHQVLEOHV ( FRHREBWSHO XFWH R Q& RV S QRH-
DOELRR@HDOELEDRXUHXRO/IW pJDOHPHQWOSOXWRSBRQVVEOH

8Q GHV HQMHX[ GX W UFIRHOAWM ROHIQ Y XFMRWMV BRQWUH OHV LQ
(Q HI(HWRO/IW OD SULQFLSDOH EDFWpULH WURXYpH GDQV O}
GPpYHORSSH DXMRXUGJKXL GHV UpVLVWDQFHV j SOXVLHXUV
IDYLHOM DSUpFpGHPPHQW FLWpV RQW pYDOXp OfDVVRFLDW
SURDQWKRF\DQLGLQHV GH W\SH $ SRXVUFUPpGXEYKOOBRIGKpV L
FHOOXOHV XURWKpOLDOHV /H WHVW IXW UpDOLVp HQ XWLC
QRQ j OD SURSROLV GDQV GHV GRVHV YDULDEOHV VXU FLQ
IDLEOH FHWWH pWXGH D OH PpULWQ® YGEFHRWX G HN UF RIQ\G LI LHRV
UpDOLVWHY GIXWLOLVDWLRQ ODLV XQH DXWYHDPHVXUH GH
FHOOXODLUH HQ WHVWDQW OJDGKpVLRQ GHV EDFWPpULHV \
H/VDLV PRQWUHQW XQH SOXV JUDQGH HIILFDFLW FREBLOTHII
ORUVTXJHOOH HVW DVVRFLpH j OD SURSROLVY HW FH GH ID
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GIDQDO\VH SDU FKURPDWRJUDSKLH OLTXLGH KDXWH SHUIR
RRPSRVDQWY GH OD SURSROLYV GDQV OHV XULQHV FH TXL S
WUDFWXV XULQDLUH HW SHXW GRQF \ DYRLU XQH DFWLRQ
OHV GHX[ SULQFLSDX[ IODYRQRWGHY GH OD SURSROLV XWL
OD SLQRFHPEULQH VY\ WURXYHQW HQ IDLEVHNOS KX Q G MWU W p\
TXYLOV VRQW H[FUpWpV SULQFLSDOHPHQW VRXV IRUPH GH
WURXYHU GHV FRQMXJXp GH OD SLQRFHPEULQH HW GH OD J
SLQRFHPEULQH VH UHWURXYHQW HQ TXDQWLWpV DVVH] FRC
XULQHV DYDQW GIDWWHLQGUH OHXUV TXDQWLWpV PD[LPD
4XDQW DX[ PPWDEROLWHY GH OD JDODQJLQH LOV DWWHLJC
KHXUHV DSUQV OfDGPLQLVWUDWLRQ HW VHPEOHQW PDLQW
&HSHQGDQW OD JDODQJLQH VHUDLW H[FUpWpPH HQ PRLQV J
XULQHV FDU OH UDWLR JDODQJLQH SLQRFHPEULQH HVW SC
&HV FRQFOXVLRQV SUPVHQWHQW OD SURSROLV FRPPH XQ Q
FRQWUH OHV UpPFLGLYHV IUpTXHQWHY GHV LQIHFWLRQV G

3.2.10. LesEnterocoques

IHVQWHURV¥FRBRMXGHY EDFWpULHYVY FRPPHQVDOHV GX WUL
(OOHVY VHPEOHQW WRXWHYVY rWUH VHQVLEOHYV j OTDFWLRQ E
XQ JUDQG QRPEUH GH VRXFKHVY GTHQWpPpURFRTXHV VRQW VH
DXFXQH pWXGH j FH MRXU SUpVHQWDQW XQH HVSqFH SDUPL
OD SURSROLYV

Enterococcus faecalis

(QWHURFRFFXVWDHFAD @ED¥FWpULH j *UDP SRVLWLI FRPPH
(OOH SHXW FDXVHU GHVY GHVY HQGRFDUGLWHYV DLQVL TXH G
GH O pSLGLG\PH ODLV HOOH MRXH pJDOHPHQW XQ U{OH GD
SOXV OD FDSDFLWp GH IRUPHU GHV ELRILOPYV

00 1HWtNRYDORQW pWXGLp OfJLPSDFW GfXQ H[WUDLW C
GX GLPpWK\OVXOIR[{(GHEPOAXN UDRUHPHQW OHV UpSRQVHV G
VHORQ OHV GLIIpUHQWHY FRQFHQWUDWLRQV WHVWpHV IRU
VHUDLW SDV GRVH GpSHQGDQWH 4XRL TXJLO HQ VRLW OD
VXU IDHFDOLYV

,O/TDJLW HQVXLWH GH YRLU VL FHW HIIHW SHXW SUpVHC
GHQWDLUHV R+ OID IODARMp FRQWHHXQ HQMHX PDMHXU 3RX!
HW DO pYDOXHQW HW FRPSDUHQW OHV &0, HW OHV &)8 XQl
XWLVDQW GH OJK\GUR[\GH GH FDOFLXP XQ GpVLQIHFWDQW
SRSROLV FRPPH DQWLEDFWpPULHQV GDQV OHV FDQDX[ GH G|
WRXWH FRQWDPLQDWLRQ EDFW p (L HOHFHVOWRIGW EFpLHAH B YHHF S
OTK\GUR[\GH GH FDOFLXP GH OD SURSROLV HW ELHQ V€U
OD &0, HW OHV &)8 REWHQXHV VRQW WUQV LQIpULHXUHV DX
FDOFLXVW FRDH XQH DXWUH pWXGH SURXYH TXH OYDFWLRQ ¢
XWLOLVpH FRPPH GpVLQIHFWDQW SRXU OHV FDQDX[ GHQWD
SRSROLV /D SURSROLV VH UpYqOH GRQW rWUH XQ H[FHOOHC
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3.2.11. Helicobacter pylori

+HOLFREDFM\HW SQHREDFWpULH j *UDP QpJDWLI GH VWU?
GH IODJHOOHV &THVW XQH FDXVH PDMHXUH GHV SDWKROR.
EDFWpULH HVW UHVSRQVDEOH GI{XOFqUHV JDVWUR GXRGpPQ
FDUFLQRPHYV JDVWULTXHV /D GplIRUP\ODVH XQ SHSWLGH V'
GX JURXSH 1 WHUPLQDO TXH OfRQ WURXYH j OTH[WUpPLWpP
QDLVVDQWHY &HWWH GplIRUP\ODVH VHPEOH rWUH XQH FLEC
+HOLFREDFWHU S\ORUL

00 &XHW ®Wp FLWpV RQW IDLW GHV UHFKHUFKHV VXU O
SDUWLFXOLgQUHPHQW GTXQ GH VHVY FRQVWLWXDQWY GH QDV
SKpQ\OpWK\OLTXH G DFLGH FDIpLTXH 'H SUpFpGHQWHV pW
XQIIHW LQKLELWHXU WX \QBFYWRLVRBRFKHQAHHPWXGH SURXYH
HIILFDFLWp DYHF GLYHUV VROYDQWY HW SUpFLVH PrPH TXI
GH FHWWH DFWLRQ VRQW GHV F RHQ\NXDW XGIRGW Vp % B QX R COLYTDH
&$3( FRQWUH OD Gp/IRUP\ODVH SUpVHQWH FKH] +HOLFREDFV
&$3( HVW XQ LQKLELWHXU FRPSpWLWLI GH OD GplRUP\ODVH
GH O LQKLELWHXU FDXVDQW G LOQKLELWLRQ GH —0 'H
LQKLELWHXUV GH FHWWH HQ]J\PH OH &%$3( EORTXH OJYHQWUj
VLWH DFWLI VDQV TXH OH &%$3( QYDLH GILQWHUDFWLRQ GH
TXTLO QYLQWHUURPSH OD FDWDO\VH PpWDO GpSHQGDQWH

8WLOLWp GH OD SURSROLV FRQWUH + S\ORUL GDQV OH FDC

3RXU FRPSUHQGUH OD SODFH GH OD SURSROLV GDQV O
OPRQWH[WH GX WUDLWHPHQW PpGLFDPHQWHX[ &H WUDLWH
GDQV OYHVWRPDF HW OH GXRGpQXP HVW LQFDSDEOH SRXU
RUJDQLVPH GH OD FDYLWp RUDOH 2U OH SUREOQPH GH OD
SRVMRUV HW LO \ D ULVTXH GH UpDSSDULWLRQ GTXQ XOFq
S\ORUL GDQV OD FDYLWp EXFFDOH HVW XQ SUREOQPH DFWX
HQWpPURORJXHV 9RLOj SRXUTXRL 0 ONUWFK\DQ = * p\
SDWLHQWY SRUWHXUV GH + S\ORUL GDQV OD VDOLYH HW O
JLQJLYR GHQWDLUH GDQV OHTXHO LO SHXW rWUH SUpOHYp
GHV EDQGDJHV JLQJLYDX[ LPSUpJQpV GH FODULWKURP\FLQH
D PrPH PRQWUp XQH WUQgV JUDQGH HIILFDFLWp VHORQ OYD;
GpYHORSSH GHV UpVLVWDQFHV FRQWUH OHV DQWLELRWLTX
SUpIpUDEOH

8QH pWXGH UpDOLVpH BWWUWRIQ WADH ERHROKB® REWHQX XQ
GI{pUDGLFDWLRQ DSSDUHQWH GH + S\ORUL SDUPL GHV SHU
VHXOH VDQV DQWLELRWLTXH &HV TXHOTXHV YRORQWDLUH
PUDGLTXpH GHX[ VXU GL[ KXLW LQGLYLGXV RQW WRXWHIRI
OHVWMGH GpSLVWDJH j + S\ORUL TXDUDQWH MRXUV DSUQqV

&RPPH RQ SHXW OH FRQVWDWHU OfLQWpUrwW GH OD SU
VRQ DFWLRQ VHXOH ,0 VIDJLW GH WURXYHU XQH SODFH j F
VILO \ D XQ HIITHW GH VIQHUHW C@RRRPOHVWQWOO HRVYWWR G|
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FODULWKURP\FLQH XQ DQWLELRWLTXH ORQJWHPSV XWLOL\
OHTXHO OD EDFWpULH D ILQL SDU GpYHORSSHU XQH FHUWD
OD FODULWKURP\FLQH UHVWH XQ DQWLELRWLTXH XWLOLVD
SRSROLV SRVVgGH XQ HIIHW GH VI\QHUJLH DYHF OD FODULW
+ S\ORUL 9RLOj TXL FRQILUPH OfLGpH TXH OHV EDQGDJHYV
OD SURSROLV SXLVVHQW r'WUH XQH WKpUDSHXWLTXH ORJLT

$MRXWRQV j FHOD TXH OD SURSROLV SRVVQGH XQ HIIHV
FH TXL SHUPHW GfpYLWHU YRLUH GH VRLIQHU GHV XOFqUH'
S\ORUL&HWWH SURSULpWp VHUD YXH SOXV HQ GpwWDLO GDQ

8WLOLWp GH OD SURSROLV FRQWUH + S\ORUL GDQV OH FDC

2Q FRQVLGqUH TXH OHV FKpPRNLQHYV GH OD PXTXHXVH
GHVY DGpQRFDUFLQRPHY JDVWULTXHYVY DVVRFLpV j +HOLFRED
HQ IDLW XQH FRQVpPTXHQFH GX SURFHVVXV GILQIODPPDWLRK
SURGXLWHYV SDU GHV FHOOXOHY pSLWKpOLDOHV LQIHFWpPH\
LQGXLVDQW OYDFWLYDWLRQ HW OD PLJUDWLRQ GHV QHXWU

00 6LEWW DORQW pWXGLp OfHIIHW GH OfH[WUDLW pWKD
GH OD 3RORJQH VXU OD OLEpUDWLRQ GY,/ SDU GHV FHOO
LQIHFWpHV SDU + S\ORUL ,0 VH WURXYH TXH OD OLEpUDW|
OD VROXWLRQ pWKDQROLTXH GH SURSROLV HW FH GH IDoF
XQH VROXWLRQ j —J P/ GH SURSROLV LQKLEH OD FURLVVD
&HV UpVXOWDWY SURXYHQW OTHIILFDFLWp GTXQH SUpSDUD
SDUWLHOOHPHQW OTLQIODPPDWLRQ JDVWULTXH LQGXLWH ¢
SURGXFWLRQ G¥Y,/ XQH SLVWH GRQF GDQV OD WKpUDSHX
JDVWULTXHV LQGXLWY SDU + S\ORUL

3.2.12. Autres

JTIDFWLRQ DQWLEDFWpPULHQQH VIDSSOLTXH pJDOHPHQMW
EDFWpPULHQQHV SDUIRLY PRLQV GRFXPHQWpPHV RX WRXW V|
M TXL FRQFHUQH OD VDQWp SXEOLTXH 9RLFL OHV GRQQpH
SRSROLV VXU FHV DXWUHV HVSqFHV EDFWpPULHQQHYV

/ID SURSROLV D XQH DFWLRQ EIOHFHWRINVH 6 O®HQWLX UHHAF IEQ ¥
JXVREDFWHULXPRQORNOWHOWXRP SHUIULQJHQV

/I YDFWLRQ GH OD SURSROLYVY %XOJDUH FRQWUH OD SOXS
GQV OHV LQIHFWLERRWWIHGXYM BKWHGBBRSHRQ L EDHRQNVHUWLX P
XQ HIFHOOHQW WUDLWHPHQW GDQV OD SURSK\OD[LH GHV L
EOHVVXUHY VXU SHDX HW PXTXHXVH

JHV WLHY WIYWW REHY EDFWpULHV SpULR GRIQHW R SDHVOKOLDT X H V
LQWHUPHIELPWHOOD BROBRRIRFKRFEDS AW QQREDFLYD O X V
DFWLQRP\FHW&PSQREWDROKD DL QVPNMREDEWHULXP QXFOHD
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WRXWHY | *UDP QpJDWLI SDU DLOOHXUV VRQW EHO HW ELH
SURSROLVY DYHF OHV &0, VXLYDQWHYV

Tableaul2: Concentration minimale inhibitrice (CMI) d'extrait éthanolique de propolis. Chaque souche de bactérie a été
testée quatre fois. (113)

&HV LQIRUPDWLRQV VHPEOHQW GRQF IDLUH GH OD SUR:
SDWKRJgQHV SpULRGRQWRSDWKLTXHYV

(QILQ JUKFH DX[ WUDYDXHVGE D OORBWRORQRQRWLEHV &0, S|
EDFWpULHVHQXLYIDR/W H V

0 OXWHXV
6 IOH[QHUL

< HQWHURFROLWLFD
SQHXPRQLDH
PDUVFHVFHQV
VWXDUWLL
PRUJDQLL
UHWWJHU

X X X X X X X X

W o w o -

3.3. Effet antiviral

/I NDFWLYLWp DQWLYLUDOH GH OD SURSROLV D pWp GpPF
TX®D SURSROLV HVW HRYE DTG 6 R R YWHRURIDD ©HYX V
DGpQRYLUXVHW FHBRVDLUWWEHWWH DFWLRQ SUpVHQWH ELHQ
XWLOLWp WKpUDSHXWLTXH ELHQ TXH VRQ PRGH GYDFWLRQ
VWUXFWXUHY GHV FRPSRVDQWY GH OD SURSROLV QH VXIIL\
GITXQH DXWUH

$LQVL GHX[ DF\OSKORURJOXFLQROV SRO\LVRSUHQ\OpV
HSL QpPRURVRQH HW OD SOXNpPQpPWLRQH $/HUBMHQWHQW
QpPRURVRQH QH PRQWUH DXFXQH FDSDEQWpRWDQEL K HIX @ D
SOXNpPQPWLRQH $ SRVVqGH FHWWH FDSDFLWp $LQVL ELHQ
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VLPLOLWXGHY GDQV OHXU VWUXFWXUH PROpFXODLUH OHYV
DFWLYLWp DQWLYLUDOH VHPEOHQW GLIIpUHQWY ,0 VHPEOI
QpPRURVRPH LQKLEH OD UpSOLFDWLRQ YLUDOH HQ LQWHUL
DORUV TXH OD SOXNpQpWLRQH $ LQKLEH OYDFWLYLWp HQ]\I
SBRXYH XQH DFWLRQ HQWLOHQWLYLUDOH ,0 VHPEOHUDLW T
WUDQVFULSWDVH LQYHUVH VH IDVVH SDU OfLOQWHUDFWLRQ
FDWDO\WLTXH

&HSHQGDQW SOXVLHXUV pWXGHV VH SHQFKDQW VX
YLUXV SDUWLFXOLHU SHUPHWWHQW GH PHWWUH HQ OXPLqgLl
FRQILUPHU OH EpQplLFH TXH SRXUUDLW UHSUpVHQWHU OD

$ILQ GH PLHX[ FRPSUHQGUH GH TXHOOH IDoRQ OD SURS
YRLFL OfHIIHW REWHQX VXU TXHOTXHV YLUXV FRXUDQWYV H
OTDUVHQDO WKpUDSHXWLTXH

3.3.1. Influenzavirus A:

/IHYQIOXHQI DMNRLQWVWGHY YLUXV j $51 GH OD IDPLOOH GHV
SHXYHQW rWUH UHVSRQVDEOHY GH JULSSHVY DOODQW GH OI
SDQGpPLHV

&HV UpFHQWHY SDQGpPPLHV TXH QR XMDPDXHR)BYWRIQY X H V
TXH1 RX +1 UHPHWWHQW VXU OH GHYDQW GH OD VFqQH
OWW FRQWUH FHWWH IDPLOOH GH YLUXV ,0 DSSDUDVW FRP
VXEVWDQFHV GDQV OD OXWWH FRQWUH OHV YLUXV DSSDUW

&HUWDLIQY YEN@WW SDU 00 HBKDPLRQW SHUPLV GH UHFH X
GRMQYpVXLYDQWHY WUHL]H H{WUDLWV pWKDQROLTXHV GH
GHV VRXULV LQIHFWpPHYV SDU XQ LQIOXHQ]DYLUXV j OD GRV}
WUHL]H H[WUDLWV XQ VHXO j FRQGXLW j XQH UpGXFWLRQ C
&HSHQGDQW j GHV GRVHV GH HW PJ NJ XQH SURORQJD!
VRXULV D pWp REVHUYpH &HW HIIHW HVW GRVH GpSHQGDQ)

PJ NJ 3DUPL OHV H[WUDLWVY GH SURSROLV WHVWpV OTXC
GpWHFWpPV GDQV OHV IOXLGHY GH ODYDJHV EURQFKRDOYpR
XWLOLVp j OD GRVH GH PJ NJ /YHIILFDFLWp FRUUHVSRQG
PIJNJ GHX[ IRLV SDU MRXU /D FRQFOXVLRQ GH FHV DXWHXL
TXPWLWp QH SHUPHW SDV GH YH@IOX H € RDGND EBXSX-QUHP H QY1 MARAX
XQH DEFWLYLWp FRQWUH FH YLUXV HW GLPLQXH OD VpYpULW
XQ IDLUH XQ ERQ FDQGLGDW SRXU XQ UpJLPH GLpWpPWLTXH
TXIWXAGBUDLW WRXWHIRLY YHLOOHU j XWLOLVHU GH IRUWHV ¢

PJ NJ

1RXV GLVSRVRQV WRXWHIRLY GIDVVH] SHX GH GRQQpH"
DFWLYLWp $ILQ GH PLHX[ FLEOHU OJDFWLRQ GHV GLIIpUHQ
LQIOXHQDYQ UKWU N HHOWIR®WDWHVWp OYDFWLYLWp GH VL[ VXE
FLQQDPLTXHV VXEVWLWXpV LGHQWLTXHV RX DQDORJXHV j
GIHQWUH HX[ OH IpUXODWH GILVRSHQW\OH LQKLEH VLJQL
OTLQIOXHQUBYKUXY +RQJ .RQYLMUR/L TXH OD SURGXFWLRQ
OTKpPDJJCWQVRQR QH V
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I THIWUDLW GH SURSROLYVY DTXHX[ SRVVgQGH OXL DXVVL X
SURPHWWHXU SRXU WUDLWHU OHV SHUVRQQHYV DX[TXHOOH)\

BHORQ OfpWXGH VXV FLWpH OHV DFLGHV FDIpR\OTXLQL
LQIOXHQ]D PLV HQ MHX GDQV OJH[WUDLW DTXHX[ GH SURSR
FHOOXOH UHVWDQW FRQVWDQW HQ SUpVHQFH GH FHW H[WL
OJH[WUDLW DTXHX[ GH SURSR @\ @IX POIDE HIRXNYEW G DX
XQH DFWLYLWp F\AWRSURWHFWULFH 2Q TXLWWH LFL OH GRF
GRPDLQH F\WRSURWHFWHXU 7RXWHIRLY FHV DVVHUWLRQV
SHUPHWWHQW GJHQULFKLU OHV GRQQpPHV VXU OfXWLOLWp
LQIOXHQ]DYLUXV FKH] OTKRPPH

$I1LQ GYREWHQLU XQH LQKLELWLRQ PD[LPDOH GH OD UH
GIXWLOLVHU OD SURSROLVY FRPPH WRXWH DXWUH VXEVWD(
OTLQIHFWLRQ

3.3.2. Virus VIH

/IH YLUXV GH OLPPXQRGpPILFLHQFH KXPDLQH 9,+ HVW .
GH OHQWLYLUXVY ,0 HVW WUDQVPLYVY SDU FHUWDLQV IOXLGH
ONXLGH SUp pMDFXODWRLUH RX ODLW PDWHUQHO /H 9,+ FR¢
OFTXLVH XQ pWDW DIIDLEOL GX V\VWgPH LPPXQLWDLUH PHC
RSSRUWXQLVWHYV ;0 UHSUpVHQWH XQ HQMHX PDMHXU GDQ"
HWWLPH OH QRPEUH GH GpFRXYHUWHYV GH VPpURSRVLWLYLWDp
QRPEUH HVW VWDEOH GHSXLV O9RLOj] SRXUTXRL OD
VXBPWKFH DQWL 9,+ GRLW rWUH VXLYLH DYHF LQWpUrw

2U VHORQ 00 *HNNHODHSWBOROLYV SRVVQGH XQH DFWLY
SHXW VJREVHUYHU GDQV OHV O\PSKRF\WHV &' HW OHV FX(
LQKLELWLRQ GRQW HVW FDSDEOH OD SURSROLV VH PDQLIH!
VXSSUHVVLRQ PD[LPDOH GH | D pWp REVHUYpH j —J
O\PSKRF\WHV &' HW GDQV OHV FXOWXUHV GH FHOOXOHV P
9,+ D pWp REVHUYpH DYHV GHV pFKDQWLOORQV GH SURSR
JpRIJUDSKLTXHV /H PpFDQLVPH GH FHWWH DFWLYLWp FRQF
PHWWUH HQ FDXVH XQH LQKLELWLRQ GH OJHQWUpH GX YLU

/D SURSROLV SRVVqGH XQH DFWLYLWp DQWLYLUDOH D¢
LQKLELWHXU GH OD WUDQVFULSWDVH LQYHUVH &HSHQGDQ
OYLQGLQDYLU XQ LQKLELWHXU GH OD SURWpDVH /f{DVVRFL
GHV pWXGHV FRPSOpPHQWDLUHY DILQ GH GpWHUPLQHU TXH

(Q WRXW pWDW GH FDXVH LO D pWp GpPRQWUp TXH OD
FRPPH DJHQW DQWL LQWpJUDVH GX YLUXV

ODLV TXHOV FRPSRVDQWY SHXYHQW GRQF HQWUHU HQ |
ODRSRIOLY ORUVTXILO VIDJLW GX YLUXV 9,+ " 3DUPL TXHOT
FHHUWDLQV WULWHUSQQHV OfDFLGH DQZXZHL]RQLTXH OYDF
OYDFLGH PRURQLTXH IDLW PRQWUH GJIXQH DFWLYLWp VLJIQI
PpGLDQH RX (& HVW | —J P/
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3.3.3. Herpes simplex virus

/ID SURSROLV SRVV(QGH XQHHLN FWLIPYSE@S BSKUWO/BEM HW
SHXYHQW FDXVHU OYfKHUSqV ODELDO DLQVL TXH OfKHUSqV
+HJSqQVYLVR®MHGHY YLUXV j $'1 GRXEOH EULQ /H +69 HVW
GH Of{KHUSqV ODELDO WDQGLV TXH OH +69 D SOXW{W WH(
TRXWHIRLVY FH QYfHVW SDV XQHLUQHBOGH VWY ROIOR HH Q WHJ H HONHW L
VXU FHV GHX[ YLUXV +69 HW +69

Herpes simplex virus

8QH DEFWLYLWp EHO HW ELHQ pWp REVHUYpH HQ XWLOL
PWKDQROLTXH RX DTXHX[ /71,& HVW DORUV GH F
PWKDQROLTXH /IRUVTXTLO HVW DGPLQLVWUp j GHV VRX
MRXOLPOQWH VLJQLILFDWLYHPHQW OHXUV OpVLRQV FXWDQp
GH SURSROLV QTRQW SDV HX FHWWH HIILFDFLWp LO IDXW ¢
SURSROLYV VHORQ OYDFWLYLWp GpVLUpH HW PLHX[ HQFRUH
UHVSRQVDEOHY GH FHWWH DFWLYLWpP HQ YXH GH OHV GRVF
VLIQLILFDWLYHPHQW OD SURGXFWLRQ GYLQWHUIpURQ JDPFPF
+69 30XV pWRQQDQW OTXQ GHV H[WUDLW VLW H\NWRAMNRVHPE
(QILQ FHUWDLQV H[WUDLWV GH SURSROLV WHVWpV DXJPHQ
i OXWWHU FRQWUH OJLQIHFWLRQ j +69

/ID SURSROLYVY UHSUpVHQWH XQ PR\HQ WKpUDSHXWLTXH
(Q HIIHW OIDGPLQLVWUDWLRQ GY1XQ H[WUDLW GH SURSROL
GpYHORSSHPHQW GH V\PSW{@ MW ¥V VY XGHOHPWRGCHPWHVRX OHV
LQIHFWLRQ GH OD FRUQpH SRXU FHV GHUQLHUV &HWWH D
LQQRFXLWp FDU DXFXQ HIITHW F\WRWR[LTXH QYD pWp REVHI

2Q REVHUYH j QRXYHDX TXH OTJH[WUDLW GH SURSROLV |
DGPLQLVWUp W{W VXU FHOOXOHY 9HUR OYDGPLQLVWUDWI
OfLFNHRQ SHUPHW GIREWHQLU OfHIIHW LQKLELWHXU OH SC
j HVW DGPLQLVWUp GHX[ KHXUHV DSUqV OH PRPHQW GH (
DOODQW GH j

,O VIDJLW j SUpVHQW GH GpWHUPLQHU j TXHOV FRPSRYV

/IHV IODYRQRWGHY FRQW XQH FODVVH GH FRPSRVDQWYV
GQV OfH[WUDLW GH SUREPOMH U& QMW BRI SHQFKpV VXU F
DILQ GH GpWHUPLQHU OHVTXHOV SOXV SUpPFLVpPPHQW VRQ
+69 /HV IODYRQRWGHYV PDMHXUVL®HYGB SR RSROYMWRQW] pW
FRQFOXVLRQV VXLYDQWHYV

/IHV IODYRQROV VRQW SOXV DFWLIV FRQWUH +69 TXH (
pWDQWODQJLQH NDHPSIpURO HW TXHUFpWLQH &HOD pWDQ
IODYRQROV VHORQ XQ HIIHW GH V\QHUJLH &HOD H[SOLTXH
HITLFDFH FRQWUH OH YLUXV +69 TXH OHV FRPSRVDQWYV LV
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$ILQ GH VRUWIHN G/HEKRDP®ODYRQRWGHY HM BOWHUDLV |
TXL RQW pWXGLp OJDFWLRQ DQWL +69 GH GLIIpUHQWYV SR
SKpPQ\OFDUER[\OLTXHV LGHQWLILpY FRPPH pWDQW OHV FRQ
VPOHFWLRQQpPV IXUHQW OYDFLGH FDIpLTXH OYDFLBH S FRX
SLQRFHPEULQH HW FKU\WLQH 6HXOHV OD JDODQJLQH HW O
DQWLYLUDOH &HV UpVXOWDWYVY UpDIILUPHQW OfDFWLYLWp
SUpFpGDPPHQW (Q HIIHW OD JDODQJLQH HVW XQ IODYRQR
DXVVL UHVVXUJLU OTHIIHW GO HNWMDLILY PR Q WHQ B Q XW SKIDOX
FRPSRVDQWY GLIIpPUHQWY SRVVqGHQW XQH ELHQ PHLOOHXL
PHLOOHXUV LQGLFHV GH VpOHFWLYLWp UDSSRUW GH OD GI
UBPSRUW DX[ VROXWLRQV GH FRQVWLWXDQWV LVROpV

JTREVHUYDWLRQ GHV HIIHWV GH OD SURSROLV VXU XQH
LGpH SOXV SUpFLVH GH VRQ DFWLRQ $LQVL DMRX@WHH j XQ
DFWLRQ VXU OD VXUIDFH FHOOXODLUH PDLV SDV GYLQWHU
+69 /YDFWLRQ DQWLYLUDOH GH OD SURSROLV FRQWUH +609
SUPYHQWLRQ GH OD SpQpWUDWLRQ GX YUXV GDQV OD FHOC
LQWHUQH GXUDQW OD UpSOLEDWLRQ GX YLUXYV

(Q FRQFOXVLRQ OD SURSROLV VHPEOH rWUH XQ PR\HQ
j+HUSHV VLPSOH[ YLUXYV

Herpes simplex virus

1RQ VHXOHPHQW GHV WHVWYV SURXYHQW OfYHIILFDFLWp
PDLV GH SOXV O0RWID@RBROMGUpPDOLVpP GHV WHVWV FOLQLTXH
AXWUH YLQJW GL[ YRORQWDLUHY SRUWHXUV GX YLUXV +69 |
HQ DYHXJOH DILQ GH FRPSDUHU OfHIILEDFLWp GH OD SURS
VRLW GH OfDFLFORYLU VRLW XQ SODFHER /H WUDLWHPHQ!
YPVLEXOHXVHV HW IXW DGPLQLVWUp TXDWUH IRLV SDU MRX
WURRMNLVHSWLGQPH HW GL[LgPH MRXUV GH WUDLWHPHQW $Il
i FHV TXDWUH pWDSHV YpVLFXOHV XOFqUHV FUREWHV HW
PrPH VXU OHV LQGLYLGXV GX JURXSH WUDLWp j D SURSF
GDQVIRXSH WUDLWp j OTDFLFORYLU HW GIDR®X®H ODRXSH
JXpULVRQ D pWp SOXV UDSLGH GDQV OH JURXSH D\DQW UHo
WURRKN MR X U LQGLYLGXV GX JURXSH SURSROLV RQW GHV
VHXOHPHQW LQGLYLGXV GDQV OH JURXSH DFLFORYLU HW
VHSWLqPH MRXU GL[ SDUWLFLSDQWY GX JURXSH SURSROLYV
DFLFORYLU HW WURLV GX JURXSH SODFHER (QILQ OfLQFLC
pJDOHPHQW VXU OD FRPSRVLWLRQ GH OD IORUH YDJLQDOH
OTLQVSHFWLRQ LQLWLDOH GTHQWUH HOOHV RQW XQH V.
FHW pWDW QH VXUYLHQW DYHF OH SODFHER RX OJDFLFORY
OJLQFLGHQFH GHV VXULQIHFWLRQV D EDLVVp SRXU DWWH L

$ILQ GH PLHX[ FHUQHU FHWWH DFWLRQ VSHFWDFXODLU

00 1RONHHWPWMHILO2Q \ DSSUHQG GpMj] TXTXQH DFWLRQ HVW RE
OfH[WUDLW DTXHX[ RX pWKDQROLTXH GH SURSROLV /Y,& |
WDQGLV TXH FHOXL GH OfH[WUDLW pWKDQROLTXH HV\

XQH IRUWH DFWLYLWp DQWLYLUDOH FRQWUH +69 GDQV OH
GH FKXWH GX WLWUH LQIHFWLHX[ LQLWLDO &HWWH H[SL
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SURSROLV VIREVHUYH GH IDoRQ GRVH GpSHQGDQWH &HWW
RWRWR[LFLWp

$LQVL OD SURSROLV VHPEOH rWUH XQ PR\HQ WKpUDSH
+HUSHV VLPSOH[ YLUXV GH W\SH HW VHORQ PHV FRQFOXYV
OIDFLFORYLU ,0 SRVVgGH HQ HIIHW XQH SXLVVDQWH DFWL
FKH] OD IHPPH OIYDYDQWDJH GH GLPLQHU OH WDX[ GH VXUL

3.3.4. Adenovirus :

/IHDGHQRWRQWVGHY YLUXV GH OD IDPLOOH GHV DGHQRY
EULQ OLQpDLUH ,0V LQIHFWHQW OHV FHOOXOHV j GLYLVLR
GDQV OYDbSSDUHLO UHVSLUDWRLUH OYDSSDUHLO GLJHVWLI
FDXVHU GHV HQFpSKDOLWHYV

I fTHVWHU SKpQ\OpWK\OLTXH GYDFLGH FDIpLTXH &$3( X
SURSROLV LQGXLW GLUHFWHPHQW OD PRUW FHOOXODLUH
SDGpQREHUWVSH

3.4. Effet antifongique

'DQV XQH pWXGH UpDHW RO FARDEWBIMHORYHFDFWLRQ D
SURSROLV FRQWUH SOXVLHXUV HVSQFHV IRQJLTXHV | GHV

i 3RXU FRPSDUDLVRQ VHORQ FHWWH PrPH pWXGH
EDFWpPULHV j *UDP SRVLWLI VIREVHUYH j GHVY FRQFHQWUDW
GHV EDFWpULHV j *UDP QpJDWLI OHV FRQFHQWUDWLRQV VF
GH OD SURSROLV VXU OHV FKDPSLJQRQV SDWKRJqQHV HVW

&HWWH DFWLRQ IRQJLFLGH GH OD SDUW GYfXQH VXEVW
RITUH GHV SRVVLELOLWpV GH WUDLWHPHQWY DOWHUQDWLI\
UHVRUW GH OD GRFXPHQWDWLRQ GLVSRQLEOH j OfKHXUH D

3.4.1. Candida

&DQGLGD DOFHVREAOIGRBBOXYV IUpTXHPHQW UHQFRQWU
KXPDLQH HVW XQ SDWKRJGQH IRQJLTXH FRPPHQVDO FKH] O
PLFURRUJDQLVPH SOpRPRUSKH TXL YLW GDQV OH WUDFWXYV
SRSXODWLRQ KXPDLQH

&DQGLGHFRESWWHPL OHV SULQFLSDOHYV FDXVHV GYLQIHFYV
\ D DFWXHOOHPHQW XQ EHVRLQ XUJHQW GH QRXYHOOHV VX
FHWWH HVSgFH IRQJLTXH SUpVHQWH GHYV UpVLVWDQFHV QF
OfpFKLQRFDQGLQH ID UHFKHUFKH GH FHVY QRXYHOOHYV
TXH OD SOXSDUW GX WHPSV OHV VXEVWDQFHYV SUpVHQWDC
XQH WR[LFLWp SRXU OHV FHOOXOHYVY GHV PDPPLIqQUHYV
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$ILQ GH OXWWHU FRQMUGLREE 8 HOWHEWLRDWHU OD SURS
GLIIpUHQWHY IRUPHV 8QH ERQQH FRQQDLVVDQFH GHV DFW
SHUPHWWHQW GJHQYLVDJHU OJXWLOLVDWLRQ GH OD SURSH
GLIIpUHQFH HQWUH OfH[WUDLW pWKDQROLTXH GH SURSROL
PLFURSDUWLFXOHV PDWULFLHOOHV RX HQILQ VRXV IRUPH G
PWp WHVWpPHV SBW XY HFHOHMWWDXOWDWYV VXLYDQWYV  /fH]
SRSROLV D pWp OH SOXV SXLVVDQW DX QLYHDX GH OfDFWL]
PLQLPDOH IRQJLFLGH GH PJ P/ VXLYLH GH OJH[WUDLW D
HW HQILQ GH OfJH[WUDLW VHF VROXEOH (QILQ j XQH FRQF}
GH | K OYH[WUDLW pWKDQROLTXH SRVVqGH XQH DFWLRC
OYH[WUDLW LQFRUSRUp DX[ PLFURSDUWLFXOHV PDWULFLHO
VXSpULRULWpP GH OfH[WUDLW pWKDQROLTXH GH SURSROLYV
PWDEOLH PDLV OHV DXWUHV H[WUDLWV QH VRQW SDV j QpJ
GYDGPLQLVWHU GH OfpWKDQRO j FHUWDLQHV SHUVRQQHV |

Tableaul3W }v vS8E S$]}v u]lv]u o (}vP]] ~ D&- o[ £ASCE ]38 38Z v}o]«p %o E}%}0]e ~\
~Wt e %0 E}%}0]e ]JvS PE - e u] E}% ES] po * u SE] ] oo » ~WDDe+ § e}pue (}EuU |
différentes especes d€andida(132)

6HORQ FHWWH PrPH pWXGH OHV PHLOOHXUHYVY UpSRQVH
REWHQXHY DSUqV | KHXUHV GTH[SRVLWLRQ

ODLV OHV SRVVLELOLWpPV GJRSWLPLVDWLRQ QH VIDUUrWHQ
REWLPDOH GHV FRQVWLWXDQWY GH OD SURSROLV LO SHXW
XQH XWLOLVDWLRQ FRQWUH &DQGLGD DOELFDQV LO D pWp
SDUWLU GJH[WUDFWLRQ KXLOHXVH DYDLHQW SOXV GIDFWL

JTH[SUHVVLRQ GH OTHIIHW G DOQGYHEERILIMK H @MRHD FRQ
VHXOHPHQW SDU VHV DFWLYLWpV IRQJLVWDWLTXH HW IRQJ
IDFWHXUV GH YLUXOHQFH GH FH SDWKRJq@BQML&SDRSROLYV
GLPRUSKLVPH SHUPHW DX FKDPSLJQRQ GH SDVVHU GH O pW
LQKLWLRQ VH PDQLIHVWH j OD GRVH GH PJ P/ FKH] &DQGl
DSUQV VHXOHPHQW VHFRQGHV j PLQXWHV 'H SOXV OH
IRRH K\SKH HVW UpGXLWH j GH SOXV IDLEOHV FRQFHQWUDW
OD SURSROLV LQKLEDLW ELHQ OHV WURLV IRGDHMGIEB SHX

8QH DXWUHV H[SOLFDWLRQ GH FHW HIIHW LQKLELWHX
GBHQGDQWH HW WHPSV GpSHQGDQWH XQH LQKLELWLRQ GH

3RXU LGHQWLILHU OHV JGgQHV LPSOLTXpVY GDQV OD VHQ
SURSROLV 00 H\W RDRWWRpWXGLp & DOELFDQV SUpVHQW
GpOpWLRQ KRPRJ\JRWH D\DQW XQH WROpPUDQFH GLPLQXpH j
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OfDFWLRQ GH OD SURSROLV HW HOOHV LEH®OKH@ML U HJ g@B \
IRUPDWLRQ GH ELRILOPV OD FURLVVDQFH GH ILODPHQWYV
*1 936 +2* ,6: 689 0'6 +'$ .$5 <+% 183 &'&
011 $&( ).+ HW 61)

3RXU FH TXL HVW GH OJDFWLYLWp SXUHPHQW IRQJLFLG
FKDPSLJQRQW¥ BXGLRB@WDLW TXJHOOH HVW PpGLpH SDU OfDI
MRXHQW XQ U{OH ORUV GH OfDSRSWRVH PDLV DXVVL SDU ¢
SUROLIpPUDWLRQ

(Q XOUVDQW XQ PRGQOH GH WHVW EDVp VXU OD VXUYLH
&DQGLGD DOELFDHQNVN DD ROWHGIHWHUPLQp TXHOOHYV pWDLHQ
WLIRQJLTXHY FRQWHQXHYV GDQV OD SURSROLV 6DQV VXU
DXWUHV FRQVWLWXDQWY SHUPHWWDQW GH SURORQJHU OD
FRPSOqWHPHQW RX HQ JUDQG& PDEWE B U H® DFFRHIDMMLWYLXE
SURORQJHQW OD VXUYLH GX QpPDWRGH PDLV VDQV LQKLE}

/I fHIWUDLW GH SURSROLV VHPEOH HQ RXWUH SURSRVHU
UpVLVWDQWHY DX[ DQWLIRQJLTXHVY FODVVLTXHV $LQVL RC
GHV VRX&K BV BE& DPYWR KL FORMDU DY S ORVDLBMp B WDW D QWHYV D X[
DQWLIRQJLTXHYV D]JROpV 'H SOXV OfH[WUDLW GH SURSROL)
OTDPSKRWPULFLQH %9 FRQWUH FHV PrPHV VRXFKHV FH TXL
SURWRFROH GH OXWWH FRQWUH OHV &DQGLGD UpVLVWDQW
GIDPSKRWpPULFLQH % ,O H[LVWH DLQVL XQH pWXGH SU]I
XQ YDULpWp GH &DRWGL\GODDIONDHE DXWDXFRQD]JROH HW UHVSR)
YXOYRYDIJLQDOHYV UpFXUUHQWHYV

6HORQ OOHWWID DFWLYLWp DQWLIRQJLTXH GH OD SURSR
&DQGLGD VH FODVVHUDLW DLQVL G DI QMM BRRIFWE | OD
NUXVEHLIXLOOLHUPRQGLL

9R\RQV j SUpVHQW FRPPHQW FHWWH SXLVVDQWH DFWLY
GHV SDWKRORJLHYV G€HV j GHV LQIHFWLRQV IRQJLTXHV FRX
VWBWLWH GHQW&®DOQBIBBWLW/RFLpH |

7TUDLWHPHQW GH OD FDQGLGRVH YXOYR YDJLQDOH

/ID FDQGLGRVH YXOYR YDJLQDOH HVW OD VHFRQGH FDX'
WUDLW P HD@QW WHADIQYW KDELWXHOOHPHQW j EDVH GH GpULY|
TRXWHIRLY FHV VXEVWDQFHYVY VRQW UHVSRQVDEOHV GTHIIF
WR[LFLWp 'H SOXV GHV UpVLVWDQFHY GH & DOELFDQV IDF
GpFULWHYV (QILQ GH QRPEUHXVHV IHPPHV IDFH j OD Uy
GADQGHXVHVY GTXQ WUDLWHPHQW SOXV QDWXUHO

00 ORXVBWERDVWDWHQW TXH ORUVTXTJRQ XWLOLVH OD
FKH] GHVY SDWLHQWHY DWW H& Q QGGG D ROEHVFRNBRIIM P B QD T
GpPDQJHDLVRQV HW GH OD OHXFRUUKpH D pWp REVHUYp FI
JURXSH WHVWp j OD FORWLPD]ROH pFKDQWLOORQ GH I H

8Q HIIHW HQ FRQGLWLRQV WKpUDSHXWLTXHV HVW GRQ]
PRLQGUH TXH FHOXL REWHQX HQ XWLOLVDQW XQ DQWLIRQJ
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HQ WDQW TXYDJHQW FRPSOpPHQWDLUH GDQ&DMH MWGIDLWHP
DOELFDRMWWHIRLY IDFH DX[ UpVXOWDWY REWHQXV HQ XWLO
XQH pTXLSH GH FKHUFKHXUV D WHQWp GIDXJPHQWHU OfHII
YPKLEXOHYV

$LQVL DILQ GH SRXYRLU RITULU XQH PHLOOHXUH HIILF!
YDIJLQDOH OfpTXLSHWS B Q@ O\SHHO@GIRKUIHHQWD XU GHV IRUPXODWL
SRXU EDVH OHV SURGXLWYV VXLYDQWYVY OH FDUERSRO HYV
ISSOLTXpH j GHV SDWL BQWWHIXWHRsWPNMVSD KHXUHYV SHQGDQ\
WUDLWHPHQW GH VHSW MRXUV SHUPHW GH UpGXLUH OD FKI
UHVSHFWLYHPHQW SRXU OfH[WUDLW GDQV GX FDUERSRO C

SROR[DPHU GRVp | 33 HW HQILQ OD FORWULPD]ROH T3
MRXUV FHV UpVXOWDWY SDVVHQW | HW WRXM
Figure22W Z EP (}vP]<p [uv o A P e UHP<H He * APJv o e %E 06 § il iluEs- SE |3

une creme de clotrimazole aprés infection pér. albicans3153A (20pg, cellule/mL) (132)

2Q FRQVWDWH TXH GH FHWWH PDQLqUH OH WUDLWHPH!
SRXU OXWWHU FRQWUH & HD/OIEG REFQNLIR QH/P P L/WXOW HO' L)V DW L
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SURSROLYVY SRXU WUDLWHU GHV LQIHFWLRQV YDJLQDOHV SR
OIDFWLRQ DQWL LQIODPPDWRLUH GH OD SURSROLV VXU OIL
] FHW HIIHW

/JHV SURSULpWpPYV OLSRSKLOHV LQKpPUHQWHY GHV WHUS¢
PHPEUDQHV /H WUDQV QpUROLGRO HWEOHWRQRRQERO UGRQW
WUDQVLWLRQ GLPRUSKLTXH GH & DOELFDQV &H GLPRUSKL
OHYXUH j OD IRUPH P\FpPOLDOH LO VIDJLW GHX@VEULWqUH ¢
OfLQKLELWLRQ GH FHWWH WUDQVLVWLRQ SHXW rWUH XQ PI

7TUDLWHPHQW GH OD VWRPDWLWH DVVRFLpH | Candida

/ID VWRPDWLWH GHQWDLUH HVW XQH OpVLRQ LQIODPPD
FRPXQH 8QH DVVRFLDWLR QB Q®IUGHDWNWE V @G HYV HW
DOELFD@Wp UDSSRUWQPH /IH WUDLWHPHQW LQFOXW XQH
UpGXFWLRQ GHV IDFWHXUV IDYRULVDQW FHWWH VWRPDWLW
WKpUDSLH WRSLTXH DQWLIRQJLTXH GRQQH GH ERQV UpVXO

00 &DSLVWUDQR HW DO RQW IDLW SDUDVWUH XQH
GHQWDLUHY DVVREROHW QK EQ®LEWDLW GIpYDOXHU OfDFWL
YHUWH GDQV OH WUDLWHPHQW GHIVQ\GWRBDPVERWP-P\H GPHROW B X (
GH UplpUHQFH OH PLFRQD]ROH S D &/ B @ MOLFSURHYGIOWL U QW
HQ WURLV JURXSHV GH WUDLWHPHQW RQW UHoX GH OD
PERQD]ROH HW RQW HX XQ EDLQ GH ERXFKH j OD SUR
DGPLQLVWUpPV IRLV SDU MRXU SHQGDQW GHX[ VHPDLQHYV
UPXFWLRQ VLJQLILEFDWLYH YRLUH j XQH WRWDOH UpPLVVLF
TXYj XQH GpFURLVVD@PK) GHODEBROB @XPXGH GLIIpUHQFH VW
OTHIILEFDELWp HQWUH OHV GLIIPUHIRSBR O UR XSHW GHLWQOQHW
VLPLODLUH DX PLFRQD]ROH GDQV OH WUDLWHPHQW GHV VW
XQH DOWHUQDWLYH QD W X UHIO/O$IDDVX[HV@ WYL BADRNQ W Y \DVE pV B §
OD SURSROLV RQW pWp OHV SOXV VDWLVIDLWV SRXU FH TX
WUDLWHPHQW 2Q REVHUYH HQ RXWUH TXH OD UpPLVVLRQ
VPpYpULWp GH OTpWDW FOLQLTXH LQLWLDO

$LQVL OD SURSROLV UHSUpVHQWH XQH DOWHUQDWLYH
VWRPDWLW H&DM\GLFREL pti@ YDLVRQ GH VRQ IDLEOH FREW HW
PrPH UHSUPpVHQWHU XQ HQMHX PDMHXU GH VDQWp SXEOLTX

3.4.2. Effet antifongique de la propolis sur des champignons pathogénes autres
gue Candida

/ITHITHW DQWLIRQJLTXH GH OD SURSROLV QH VY{DUUrwH
,O VIREVHUYH pJDOHPHQW VXU GH QRPEUHX[ RUJDQLVPHYV |

$LQVL LO VIDSSOLTXH DXFichepbyPpSLTIRR @WI)XGWX BERVHU G|
GHUPDWRSK\WRVHV FKH] OfKXPDLQ $YHF GHV pFKDQWI
60RYDTXH RQ REVHUYH FHW HIIHW HW RQ SHXW \ DMRXWH
EUXWV GH SURSROLV VH VRQW PRQWUpPV PRLQV LQKLELWHX
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OfH[WUDLW GDQV OfHWKHU GH SpWUROH HVW FHOXL SRXU
DQWLIRIQQ LYTDWAUMHRF XQH &0, YDULDQW HQWUH HW —J P/
DXWHXUV 00 %XFKWD yHUQé HW 2SOHWDORYi RQW HX Of!
OYDSSDUHLO GH 6R[KOHW XQH PpWKRGH GpFULWH GDQV FF
SXULILFDWLRQ @

/H JHAsRpeHillus XL SHXW rWUH UHVSRQVDEOH FKH] OTKRPP
DXVVL VHQVLEOH j OfH[WUDLW GH SURSROLV 8QH FRQFHQV

FRUUHVSRQGDQW | J G/ SR¥VEEHIXOQ G MHNK BUDBWLHO V)
FRQFHQWUDWLRQ GH $VS& U H\DW OV WLSBMAWX UO TH[WUDLW G
SRSROLV j SRVVQGH XQ HIVISWUDQWQKR/QS D UON MXIUF X V

/HV FKDPSLJQROQWM GRVIFRUMD XVVL PRQWUpP XQH VHQVLE
GpSHQGDQWH j OD SURBSROURYV SRWX\RL BAIURXIBRYRORV FDQLV
7RXWHIRLV j GH IRUWHYV FRQFHQWUDWLRQV FHWWH VHQVL
TXGLFURVSRUNPW NGIMBRQVDEHY GH WHLJQHV FKH] OH FKDV
WUDQVPLVVLEOHV § LOFIURPIRIU XN VWX B HUPDWRSK\WH  TX
UHVSRQVDEOH GYDIIHFWLRQV IRQJLTXHV FXWDQpHV KXPDL(

/YDFWLRQ DQWLIRQJLTXH GH OD SURSROLV SHXW DXVV]
HIHW OYH[WUDLW GH SURSKROWW QDK L BRDDHIHUQD WDD@RLIH &
$VSHUJLO O X V%FROMD\WLWK FIRWAXHPDR [\V S R U X IR 8IH @ 5 F IPGIOLRXPL V
GLIJLWDWXP TXL VRQW UHVSRQVDEOHV GH PRLVLVVXUHV V;

S8WOLVDWLRQ GH OD SURSROLV FRQWUH OHV P\FRVHV FXWD

'fDSUqV OHV LQYHVWLHMWWVDRE GV BFHROL V6 UHEUPpVHQWH X
VXVFHSWLEOH GYfrWUH XWLOLVp VXU GHV LQIHFWLRQV IRQJ
WHVWp D LQKLEp OD FURLVVDQFH GH WRXWHYV OHV VRXFKH
SOXVLHXUVY SDWLHQWY DWWHLQWY GH P\FRVH FXWDQpH

8WLOLVDWLRQ GH OD SURSROLV FRQWUH OHV P\FRVHV EXFI

/IHV LQIHFWLRQV IRQJLTXHV GH OD FDYLWp EXFFDOH VH
GIXWLOLVDWLRQ GH OD SHWSIROLYVXYV ROQRRQUIHPDEPKY XQH D
OfH[WUDLW GH SURSROLV FRQWUH WRXWHYV OHV VRXFKHYV C
SDWLHQWY DWWHLQWY GH P\FRVHV EEBRGQBY ROBVFRQRSL
&DQGLGD WHRSERNQIRP\FHW Y NP XKQ®IO&0, YDULDQW HQWUH
—J P/ ODLV OYDFWLYLWpPp GH OD SURSROLV SRXU VRLJQHU F
HOOH SHUPHW DXVVL GH OXWWHU FRQWUH OHV EDFWpPULHV
FIHVW j GLUH 6 W UHSWRHR BRAR HRWWBDREFIRXFXW IDHFDOLV
$FWLQREDFLOOXV DFW LD R R\FHOXWLARRP EwDEONV* R R H VO D
SURSROLVY GHYUDLW r'WUH GYDYDQWDJH WHVWpH HQ YXH GF
LQIHFWLRQV GH OD FDYLWp RUDOH FRPPH OHV VWRPDWLW|

B8WLOLVDWLRQ GH OD SURSROLVY FRQWUH OHV RQ\FKRP\FRYV
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JTRQ\FKRP\FRVH HVW XQH LQIHFWLRQ IRQJLTXH FRPPXQ
SDU XQ FKDPSLJQRQ SDWKRJgqQH &HV FKDPSLJQRQV UHSUp
SDWKRORJLHY GHVY RQJOHV %LHQ TXH OfRQ\FKRP\FRVH QH
PRUELGLWpP HW GH PRUWDOLWpP HOOH SHXW DIIHFWHU VpUl
%LHQ TXH OHV GHUQLQUHV GpFHQQLHV DLHQW SHUPL OH Gy
RQ\FKRP\FRVHV FRQWLQXHQW GH SRVHU XQ SUREOQPH DX C
DFWXHOOHV LQFOXHQW XQH DSSURFKH WRSLTXH HW RUDO
WUDLWHPHQW SDU YRLH RUDOH HVW WUQV HIILEDFH PDLV ¢

/IHV SULQFLSDOHYVY HVSgFHV IRQJLTXHYVY UHVSRQVDEOHYV

OHV GHUPDWRSK\WHYV HW OHV FKDPSLJQRQV QF
GRLIJWV GHV PDLQV VRQW SOXV WRXFKpV HXWHDODFHX[ GHV SLH
OTHVSgFH OD SOXV IUp&dX@E6ERHED VD OBHLFEXRMESBH)BHGD VSS

1RWHPPHQW & SDUDSVLORVLV & JXLB@GLHUPRQGLL
VWHOODWRL&GHWURSLFBOINHI\U & NUX]HLODODVVH]LD
JORERVDO VORRILDHO SDFHKWGHUPDWIOV 20 LNWLED Q V
XQH DXWUH pWXGH DMWRRWHKRWSRRRWWDBKQLVHMHARGRYGHYV
FXWDQPBRPV THRWULFKXP HADFEGK®OXRP\FHV FHUXHUY EMLPRILQW
OHV GHX[ pWXGHV QH VRQW SDV WRXW j IDLW FRQFRUGDQW
WRXWHY GHX[ XQH JUDQGHDUWEBREDORFW BX[ DXWUHV SDWKI

Figure23: Distribution des espéces fongique]*}o ¢ [}VvC Z}uGC }+ « « o}vetaD@4RO]A |E

3DUPL WRXWHV OHV OHYXUHV LV RO pNW SR URL W H VO MHABX
SRVVGGHQW XQH UpVLVWDQFH DX IOXFRQD]ROH /D &0, PR\F}
VXVFHSWLEOHV j OD SURSROLV HVW GH —J P/ HW FHWWH
VRXFKHV UpVLVWDQWHYV DX IOXFRQD]ROH

00 20LYHWUDOVH VRQW HX[ DXVVL SHQFKpV VXU FHWWH
SURSROLYV FRQWUH OHV RQ\FKRP\FRVHV /D &0, QpFHVVDLU!
SDWKRJgQHV LVROpPYV GTRQ\FKRP\FRVHV IXW GH —J P/ HQ
IODYRQRWTXH FH TXL SDUDVW FRwQ VG2 DYFHFHQTHWXGH
pJDOHP HQM FIKR SRURQYBVSgFH OD SOXV VHQVLEOH j OfDF
OM[WUDLW GH SURSROLV WDQGLV TXE OMYRISNEEBPOHY OHV S
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OXVLVMBPHDNRXWHY OHV VRXFKHVY WHVWpHV HQ SOXV GH V
PRQWUp XQH DFWLYLWp IRQJLFLGH

Micro-organisme Nombre de souches CMko CMbo
testées
Candida albicans 8 0.250 0.250
Candida parapsilosis 23 0.125 0.250
Candida tropicalis 15 0.250 0.500
Candida lusitana 5 0.125 0.500
Trichosporon sp. 5 0.125 0.125
Tableaul4W s E] §]}v.. o D/ ~RPlu>e o] £ASE |5 % E}%}0]s }VEE A0 Z u%]Pv}ve !
§ D/BIX W Eu] 0 « 00 *}p Z « ]e}o « [}VC Z}uG }e sU ii V[}VE %op !SE & 3§ E o v

pas été assez grand pour obtenir un résultat statistique concluant. (149)

3.5. Effet antiparasitaire

/ID SURSROLY SRVVgGH XQH DFWLYLWp FRQWUH GH QRP
FDXVHU GHV LQIHFWLRQV KXPDLQHYVY 2Q D SX YRLU TXH SDL
EDFWpULHYV OHV YLUXV HW OHV FKDPSLJQRQV PLHURVFRSL
pJDOHPHQW SURPHWWHXU FRQWUH OHVY SDUDVLWHYVY GRQW
HQGpPLHV $LQVL HW DORYRFFEWVHUYp XQH DFWLYLWp DQWLSD
HIWUDLW pWKDQROLTXH GH SURSROLV FRQWUH GHV /HLVKP
9RLFL XQ UHFHQVHPHQW GHV GRQQpHY SHUPHWWDQW GH P

3.5.1. Leishmania

/D OHLVKPQX@NHSBUVDVLWRVH HQGPPLTXH SUPVHQWH C
OpVLRQV FKURQLTXHRXAXWRQHWWR XEXUDFRPRRD OHY (OOH HVW
SOXVLHXUV HVSqFHM \GKP SR IWR]@® IYIHFIVH XU HVW XQ PRXV W
SKOPpPERWR P KV/HiH \SKOREBRRIPHQFH VRQ F\FOH FKH] OJKRPPH VR
SURPDVWLJRWH H[WUDFHOOXODLUH SXLV HVW UDSLGHPHQ
WUDQVIRUPHQW HQ DPDVWLJRWHVY &HV DPDVWLJRWHV VH F
DWW HLJQHQWWALMVMXIWHQDQV OTLQWHVWLQ GHV SKOHERWRPF
GHUQLHU VRXV OD IRUPH GH SURPDVWLJRWH /D SUpYDOHQ

PLOOLRQV GH SHUVRQQHV HW OD SRSXO DWKLPRO® | RN T X H
IDLW GRQF SDUWLH GHY PDODGLHV SRXU OHVTXHOOHV LO F
WKpPpUDSHXWLTXHV 6RQ WUDLWHPHQW DFWXHO FRQVLVWH F
VHOV GIDQWLPRLQH SHQWDY DO H QM W HF i H\RBERSHEHNDHI @ W HD J J
XQH UpVLVWDQFH j FH WUDLWHPHQW /H WUDLWHPHQW GH \
GH SHQWDPLGLQH HW GYDPSKRWPpPULFLQH % TXL SUpVHQWH
GLIILEXOWpP GIDGPLQLRW 00 WL\RW \DORLID jVRROW BXIQFKpV VXU
OfDFWLRQ GH SOXVLHXUV H[WUDLWV pWKDQROLTXHV GH SLU
DPD]JRQHQVLYVY HW SDUWLFXOLQUHPHQW VXU VHV IRUPHV SU
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TXWXU OHV PDFURSKDJHV SpULWRQpPDX[ LQIHFWpV 7RXV OH
FDSDEOHV GH UpGXLUH OD FKDUJH SDUDVLWDLUH FRPPH R
PDFURSKDJHV LQIHFWpPV HW OH QR PFEU HH®/H DSDALCSVELWADHAL W Q
VIREVHUYH ELHSURCD OWVIRWIRHW D P MW WR QR P&V H 11 H\
DXWUH PYWLDUEMWLVpH SDU 00 6DQW@RDB RO WY ®WRXJH FROOHF
OT(WDW GY$ODJRDV HM SRUWHFXPRGEHFRQIWHRQVGGH FRF
EHQJRSKPQRQHV HW VIHVW PRQWRPHROB®AXV HIILFDFH FF

JTDFWLYLWp DQWLSDUDVLWDLUH GH OD SURSROLV V{p!
JHLVKPDQLD $LQVL VRQ DFAVLWKR\DQD Dp W H D§ B RKIRP/A IXDX U
EUD]LOLTHQVENXVHQW OHV IRUPHV FXWDQpH HW FXWDQpH G
VXUBWLVKPDQLD FKDSRYVDEOH GH OD OHL\HKNEKE DRV PDWRW

,O VIDJLW GTXQH DFWLYLWp DVVH] SXLVIV® QWHR 3RXU F
REVHUYH GH ERQV UpVXOWDWYV HQ XWLOLVDQW OD SURSRO
JOXFDQWLPH $LQVL TXDWUH JURXSHYHGW KB IBNQ WG\ WKp
GLPLQXWLRQ GHV OpVLRQV GH HQ XWLOLVDQW OD SUR
OD SURSROLV HQ WRSLTXH HQ XWLOLVDQW OD SURSRO
JURXSH WUDLWp SDQWOXWDXQWH. P (3D BEWRrR) GHV OpVLRQV T

2Q REVHUNY HEBRH]JGHYVQWNKNQIJHPHQWY PRUSKRORJLTXHYV
SURPDVWLJRWH ORUV GfXQ WUDLWHPHQW j OfH[WUDLW pW
FKDQJHPAHOWQYW VIREVHUYHU GqV K GTLQFXEDWLRQ &HUW
MVMIQHV GH WIOMUYDFXWH B@DXWUHV RQW V XEQHS@XMLIHIMHO/ORR G

Figure24: Photographie obtenue par microscopie électronique d'un promastigote de Leishmtaité par un extrait de
propolis. (154)

/D IRUPH SURPDVWLJRWH D pWp LQKLEpH SDU XQH FRQF
SURSROLV EUpPVLOLHQQH FRUUHVSRQGDBW j KHXUWPHW XWR X
OHV FRQFHQWUDWLRQV WHVWpHY RQW SHUPLV GH UpGXLUF
FRQFHQWUDWLRQV HQ TXHVWLRQ DOODQW GH | —J P/
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Figure25: Cinétique de la prolifération des promastigotes de Leishmaapmes traitement a la propolis (5, 10, 25 et
100pg/mL) ou IA glucantime pendant 24, 96 et 168h (154)

&HWWH DFWLYLWp VH WURXYH rWUH GRVH GpSHQGDQW!
LQWHVVDQWH GH OD SURSROLYV VHUDLW XQH DEVHQFH GH W
TXIB¥XOj GH OD GRVH GH —J P/ HQ GHFD GH ODTXHOOH O
VDWLVIDLVDQWH GHX[ HIWUDLWV GH SURSROLV VH PRQWU'
H[WUDLWV VRQW FHX[ FDUDFWpULVpV SDU XQH ULFKHVVH F
SUHPLHU HW HQ FH TXL FRQFHUQH OH VHFRQG XQH SDU X
FRQLIPpUDOGPK\GHYV

,O HVYW LQWpPUHVVDQW GH QRWHU TXYTj OD FRQFHQWUDYV
SURSROLV UpGXLW OD FKDUJH SDUDVLWDLUH SUpVHQWH GEL
WR[LFLWp GLUHFWH HQYHUV OHV IRUPH YV LIJHR/P RMDIDI R R @ X
SHQVHU TXH OHV FRQVWLWXDQWY GH OD SURSROLV LQWHQ
PDFURSKDJHV FRQGXLVDQWPDPRQH @WIMHINOFNELKRIQ GHD X W UH V
QTRQW SDV HX FHWWH WR[LFLW p 8RXDQWH X (PHD P RVI.K' D WWHpV DV
VXU OH /HLVKPDQLD ,0 V{DJLVVDLW GH OJH[WUDLW ULFKH
FRPSRVpV SUpQ\OpV HVEH G HEW®L R B K[QWRUDHW HVW j OD IRLV
/JHLVKPDQLD DHAFOPHQVQRIIHQVLI SRXU OHV PDFURSKDJHV

%LHQ VEU FHWSHAW /W QWL BH VB \YSMHE R LRRODFXEB HVW
SRXU OHV PDFURSKDJHVY HW ODTXHOOH SRVVqGH XQH DFWL
SURSROLV VH FDUDFWpPULVHQW SDU XQ JUDQG QRPEUH GH |
PFKDQWLOORIQR Q@ YRXWDHWY SQUPELWIHBHDN OTDFWLYLWp G
OD SURSROLV GDQMNLYKPORQEY VLR FGHWVWHY FRPSRVpV DVVR
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LQKLELWLRQ GH OD SUROLIpUDWLRQ GH OD IRUPH DPDVWLJ
EHQ]J]RSKpPpQRQHINVQ GANVIKRPSRVpV VXIpLD W V FRXAHESSIL F R H
DURPDGHEEFHWK\W BMWKBRBE XPDULBIHSW BRRAPDULF HIHUFHQW
HITHW GLUHFW VXU OHV IRUPHVY SURPDVWLIJRWE@WHWRGLPLQ

/HV RQRWGHY PRQRVDFFKDULGHV HW GYDXWUHV FRPSF
GDQV OfYfDFWLRQ DQWLOHLVKPDQLDPOMRURUPMADSDRPDV WL,
EUD]JLOLHQWQLVQ XQ SRVVLEOH HIITHWRED YWYHQBLGE RGEMW FRDW |
pFDUWp

I fMXWLOLVDWLRQ GH OfpWKDQRO SRXU H[WUDLUH OD SU
REWHQLU XQ HIIHW DQWLSDUDVLWDLUH FRUUHFW /IXWLOL"
UpGXLUH OD FKDQJHO BSHRPINVILWBDVHG6G6RY OD UDWH /IDVVRF
GHV OLSRVRPHV GI{DQWLPRQLDWH GH PHJOXPLQH PHJOXPL
GLPLQXHU FHWWH FKDUJH SDUDVLMMDAL BHWWIQ \G ORHL (RAVAL RW
IDLEOH I\RXPMHVIRKGHX[ W\SHV GIH[WUDLWYV SHXYHQW rWUH C
OD UDWH

7RXMRXUV GTDS ByW @PHISHVWHY QWLSDUDVLWDLUH REVHU
VRLW j XQH PRGLILFDWLRQ GX PpWDEROLVPH VRLW j OTLQV
PDFURSKDJHV PHQDQW j XQH SURBXF/WDIFR® DEDB UKWH LGH X EW ¥
OD SURSROLV EWRQWOLH®QH IRUWH DXJPHQWDWLRQ GH OH:
HW GH VRQ pOLPLQDWLRQ 8QH SURGXFWLRQ DFFUXH GH 71
WUDLWpPHV j OD SURSROLV WD QWGhNUDXVD PR QXU OHE & DQ MW
OfLQIHFWLRQ &HW HIIHW REVHUYp SHXW rWUH LPSXWp j OL
IODYRQRWGHY DFLGHV DURPDMMTWHNWEHQ §RFN DIQWM \G 1 IGXI!
SUpVHQWY GDQV OD SURSROLV

3.5.2. Trichomonas vaginalis

7TUKRPRQDV YDVWQD® SWRWR]RDLUH IODJHOOpP GRQW OD
JpQLWR XULQDLUHYVY SURYRTXH OD WULFKRPRQRVH

6HORQ OB W XM SURSROLV SRVV(QqBULKRKRPRRYDLY YW pL O
TXL VIREVHU YIH) POLBHNRVPH @QWWLYLWp HVW GpSHQGDQWH GF
WHPSV GH FRQWDFW UHVSHFWp &HSHQGDQW FHWWH D
DYHF QTLPSRUWH TXHO pFKDQWLOORQ & HYRURSEB®LIRBOSLQV

RQW WHVWp GL[ KXLW pFKDQWLOORQV GH SURSROLV FXI
FRQWUH 7ULFKRPRQDV YDJLQDOLV j XQH FRQFHQWUDWLRQ
SURSROLV SHXW rWUH XQ RXWLO WKpUDSHXWLTXH FRQWUH
VDPRLU SUDWLTXHU GHV DQDO\VHV ULJRXUHXVHV DILQ GTrw
SUpVHQWDQW ELHQUKPKRPRWDYLWp DQWL
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3.5.3. Trypanosome

/H TU\SDQRVRPH HVW XQ SDUDVLWH LQWUDFHOOXODLU|I
RX PDODGLH GX VRPPHLO HQFRUH QpJOLJpH VXU OH SODQ
SUpYDOH@RMGHRQ GH FDV UHFHQVpPY GDQV OH PRQGH /D W
TXL IXW LQWURGXLWH LO \ D TXDUDQWH DQV HW HOOH SRV
EHQ]JQLGD]ROH HW GX QLIRUW GKRID QN SIOHW SRBIXHVHFIKER G L
PDODGLH ODLVVH j GpVLUHU 'DQV FH FRQWH[WH LO \ D XQ
MQWKpPWLTXHV DLQVL TXH GH SURGXLWY QDWXUHOV SRXU C

$I1LQ GH PLHX[ FRPSUHQGUH OH PpFDQLYBV S CQBVRRRQ
FUXJLO FRQYLHQW GH FRPPHQFHU SDU XQ UDSSHO VXU VRQ
OTKRPPH VH IDLW SDU OHV IgFHV GH UpGXYHV TXL VRQW G
KXPDLQ /H WU\SDQRVRPH FRPPHQFH DORUV VRQ F\FOH VRX
SpQpWUHU GDQV OHV FHOOXOHV DILQ GH VH WUDQVIRUPHU
Re OARDVIWLIJRWHY DSUQV VIrWUH PXOWLSOLpVY GDQV OHV Fi
WU\SRPDVWLJRWHY TXL YRQW j OHXU WRXU VILQWHUQDOL"
GIDPDVWLJRWHY /D IRUPH pSLPDVWLJRWH HOOH QH YD VI
UpGXYHV YHFWHXUV GH OD PDODGLH GH &KDJDV

6HORQ 00 'DQWDVOHWMMNWWUDLW pWKDQROLTXH HW DFpWHF
RQW XQH DFWLYLWp DQWLSDUDVLWDLUH VXU OHV DPDVWLJ

: —J PO UHVSHFWLYHPHQW ILJ D H$WBQRWRQV TXH V
OfH[WUDLW GDQV OH GLPpWK\OVXOIR[\GH SRVVgGH OXL DX\
WURPWVYR&®GX SDUDVLWH

Figure26: Pourcentage de lyse des amastigotes de T. cruzi selon la concentration en extrait éthanolique de propolis
administré sur 24h. (161)

Le traitement de muscles infectésTacruzi A ol £ASE ]S SZ v}o]«p %0 CE } %0 } O
MV Ju]Jvus]tv o[]v( S8]}v ~(]IPX =« § 0 %E}o]( & S]}v JvSE oo0puC
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IC50/24h de 2.2 + 0.3 ug/ml, tandis que des dommages sur lac@lglg- v ¢}vs } « EA o0 « <y
HV  }v VvSE S]}v iTXA (}]e *u% E] pE o }a-dire(@a2dmginb. % E ]S U

Figure27W W}luE& vsS P []v( §]}vT.cruzi sedgnde terdfps @ traitement (heures) et la concentration en
extrait éthanolique de propolis. (161)

/IHV WUDYDX[ GHHawWQDXQWIPHUPHWWHQW pJDOHPHQW GH
FHWWH DFWLRQ GH OD SURSROLV DX QLYHDX ELRFKLPLTXH
FLEOHVY SULQFLSDOHV VRQW OHV PLWRFKRQGULHYVY HW OH U
SURYRTXH GHV LQWHUIpUHQFHY DYHF OD PRUSKRORJLH GH
GH vD PDWULFH XQH DEVHQFH GH FUrWHYVY GDQV OD PHPEU]I
YROXPH GH OfRUJDQLWH SRXU XQH FRQFHQWUDWLRQ HQ S
UpVHUYRVRPHV LOV SUpVHQWHQW XQH IRUPH WUqV KpWpU|
PWKDQROLTXH j —J P/ DIIHFWH OH FRPSOH[H PLWRFKRQGU
FLUFXODLUH FKH] OHV WU\SRPDVWLJRWHYV DOWpPUDQW VRC(
VWUXFWXUHY PHPEUDQDLUHY FRQFHQWULTXHYV HW GH ODU.
GLPLOQXWLRQ GH OD GHQVLWp pOHFWURQLTXH GHV UpVHUYF
FRPSDUWLPHQWY GH VWRFNDJH FUXFLDX[ GH OLSLGHV HW
PWKDQROLTXH GH SURSROLY GRLW SUREDEOHPHQW LQWHUI
7 FUKQLLQ RQ REVHUYH FKH] OfpSLPDVWLJRWH XQH GLODW
WIUWHPHQW j OTH[WUDLW pWKDQROLTXH GH SURSROLV j OD
GH Of{DSSDUHLO GH *ROJL LQGXLWHYV SDU OfH[WUDLW SHXY
WUDQVSRUW GH SURWPLQHY GX UpWLFXOXP HQGRSODVPLT>

'H IDORQ SOXV JpQpUDOH OTH[WUDLW GH SURSROLV GD
OD PRUSKRORJLH GX SDUDVLWH WU\SRPDVWLJRWH HW OfH
SRWVYWLHXUH HW j UpGXLUH VD WDLOOH ORUVTXJLO HVW XWL
UPXOWDW REWHQ X S/DDIONVOpIDQWPHWQW FRUURERUp VXU GHV
OYXLSH GH 00 HW. DOV KEHV GHUQLHUV DMRXWDQW TXH OfHII
WHPSpUDWXUH GpSHQGDQW

/IHV SDUDVLWHY LQWUDFHOOXODLUHV VH VRQW PRQWUr
OYDFWLRQ GH OfH[WUDLW pWKDQROLTXH GO SWRCGBORV PTEK H
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pSLPDVWLIJRWH VHPEOH HOOH PrPH SOXV VHQVLEOH j FHWW
&HOD GLW XQH WHOOH GLIIpUHQFH GH YXOQpUDELOLWpP GX
DYHF GIDXWUHV PpGLFDPHQWYV

,QWpPUHVVRQV QRXV j SUpVHQW DX PRGqOH DQLPDO TX
SDUDVQL WEKRH] OD VRXULV LQIHFWpH RQ FRQVWDWH TXH OF
&. GIDVSDUWDWH DPLQRWUDQVIpPUDVH $67 RX *27 HW GT
*37 DXJPHQWHQW &HWWH DXJPHQWDWLRQ HVW LQKLEpH SO
GH SURSROLV 30XV LPSRUWOQMW DDQARUG L LY RR IFIR BLE Wi U
GHV YpVLFXOHV DFLGHY GHYHQDQW QHXWUHV VRXV OfDFW|
rWUH GXH j XQH DFWLYLWp UpGXLWH GHV SRPSHV j SURWRQC
OLSLGHV HW OD GLPLQXWLRQ GH OD GHQVLWp pOHFWURQLT
OPWpPUDWLRQ GH OfDSSDUHLO GH *ROJL VXJJqQUH TXH OfH]|
OTHQGRF\WRVH 4XDQW j OD UpGXFWLRQ GH OD GHQVLWp p!
GLPLQXWLRQ GX FRQWHQX HQ SURWPLQHV /IDXJPHQWDWLF
IRUPH pSLPDVWLJRWH WUDLWpPH SDU OD SURSROLV UHQIRUI
POWDEROLVPH GX SDUDVLWH OH PHQDQW j VD PRUW ,0 VH
SUpPFqQGHQW GHV DWWHLQWHY VWUXFWXUHOOHYV

8QHELPLQXWLRQ GH OD PDVVH VSOpPQLTXH HW XQH PRG)
SHXYHQW rWUH REVHUYpHV FK H]USKHIYWRDXLW YH IVQS 1D FIWH [NWU S |
GH SURSROLV %XOJDUH 'H SOXV RQ REVHUYH XQH PRGLILF
PRELOLVpPVY ORUV GH OJLQIHFWLRQ &HV7GRQXPHEULRSRDKM
FKH] OD VRXULV LQWHUIqUH DYHF OHV SURSULpWpV EDVLTX

7U\SDQRVRODHMWK]SDV OH VHXO WU\SDQRVRPH j rWUH V
DQWLSDUDVLWDLUH GH OD SURSROLEp$HQGLD QVOHHLHNFWY LRYELWA
YLWHRU\SDQRAMRFEHKXFHL DLQVL TXHSPIQHRIVRPD&HKBY FAVL
GHUQRX¥XW OWV WU\SRP D VW LYRSUHRY XRGIWK WXPM GILQFXEDWL]

—J P/ GIH[WUDLW pWKDQROLQXNX&RHGHD GDQYW @THR\Q W H\RW
XQH IDLEOH DXJPHQWDWLRQ GH OD ORQJpYLWp FKH] FHUWEL
HW PJ NJ HVW XWLOLVpH

'H PrPH OJH[WUDLW pWKDQROLTXH GH SURSROLV EUpV
LQAMW/ pHV j OD+GRMWHNGHQH UpGXLW TXH OpJqQUHPHQW OD SD!
WRXWHIRLY GIDXJPHQWHU OD VXUYLH GHV DQLPDX[ LQIHFW
PXVFXODLUH RX UpQDOH /D FRQFOXVLRQ TXTRQ SHXW HQ V
FWLYLWp VXU OH W UP\S D\)O\RRR PHI H QY WLV SHROAR FDGEO H
&HSHQGDQW OYDXJPHQWDWLRQ GH OD VXUYLH FKH] OHV V:
TXEBD SURSROLV VHXOH QH SHXW VXIILUH j WUDLWHU OHV L
&HWWH VXEVWDQFH QDWXUHOOH GHYUDLW DYRLU XQH SODF
WUWHPHQW GHV LQIHFWLRQV j WU\SDQRVRPH
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3.5.4. Plasmodium

/JHSODVPRMMWPXQ SURWR]JRDLUH GRQW FLQT HVSQFHV SL
PDODULD FKH] Of+RPPH ,0 D pWp GpPRQWUp TXH OTH[WUD
DQWLSDUDVIPRDMUHHLEHYSWRMRR]RDLUH DYHF XQH ,& REWH

'DQV OHV pWXGHV PHQpHNMW DT X&\DHP GXHGUBFKHUFKH
SDOWLFX3DHWP RELXPSEHUYRIOIXWLRQ GTH[WUDLW pWKDQROLT
DGPLQLVWUpPH j GHV VRXULV j OD FRQFHQWUDWLRQ GH
YRLH RUDOH 00 6\DPVXGLQ HW VRQ pTXLSH RQW DORUV PF
LPRQLWpP KXPRUDOH DLQVL TXH OfDFWLYLWp GHV PDFURS
SKDJRF\WRVH IDFHEBIX BEHM VHWKHUFKHY UpYgqOHQW TXH OL
IRUWH DFWLYLWp LPPXQRPRGXODWULFH DLQVL TXH QRXV C
PDLV XQH IDLEOH DEFWLYLWp DQWL 30DVPRGLXP FRPPH OH
,PPXQRJOREXOLQHV * ,J* DLQVL TXH OfJDFWLYLWp GHV SKI
OH SDUDVLWH (Q UpVXPp OD IDLEOH DFWLYLWp TXH OD SU
PDODULD QYHVW SDV G€H j XQH DFWLRQ GLUHFWH FRQWUH
OTHIILFDFLWp GX VI\VWqPH LPPXQLWDLUH 'H FHWWH PDQLQq
VXUYLH GX VXMHW DWWHLQW HW ELHQ TXYHOOH QH SRVV(q
FRQWUH OH SDOXGLVPH RQ SHX OfXWLOLVHU HQ FRPSOpP}

3.5.5. Giardia intestinalis

*LDUGLD LQWB¥WHQ@QBREQD OMPEXK® SURWR]JRDLUH I0C
SRVVQGH OD FDSDFLWp GJLQIHFWHU OJLQWHVWLQ JUrOH K>
JLDUGLRVH RX ODPEOLRVH /D VIPSWRPDWRORJLH GH FHWW
IRUPH DV\PSWRPDWLTXH j GHV GRXOHXUV DEGRPLQDOHV G
FKURQLTXH SRXYDQW DORUV GXUHU MXVTXTj SOXVLHXUV P
SRLGV &HWWH PDODGLH HVW VXVSHFEWpH FRPPH pWDQW OFL
OTHQIDQW *2Q QMUHRBRHID DEVVPDPLIQUHY LO HVW WUDQVPLYV
IRUPH N\WVWLTXH SUpVHQWH GDQV OJHDX RX OD QRXUULWXL
HVW TXH FH SURWR]JRDLUH HVW UpVLVWDQW DX FKORUH *
FRXUDQW GDQV OHV SD\V GpYHORSSpV /D WKpUDSLH DFWX
TXLQDFULQH OH IXUD]JROLGRQH OD SDURPRP\FLQH OH EH(
GITHQWUH HX[ SRVVQGHQW GHV HIIHWV VHFRQGDLUHV HW G
UpVLVWDQFH FRQWUH FHV PpGLFDPHQWY 'DQV XQ WHO FRC
QRXYHDX[ RXWLOV WKpUDSHXWLTXHV GDQV OHV SURGXLWYV

00 'DYH® @MW SURXYp TXH OfH[WUDLW GH SURBROLV D
YWWRU OD SUROLIpUDWLRQ GHVY WURSKR]JRLWHYV GH *LDUGL
SHPHW HQ RXWUH GYLQKLEHU OD FURLVVDQFH GH FHV WUR
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GRVH HW GX WHPSV GYLQFXEDWLRQ /D PHLOOHXUH LQKLEL
REVHUYpH VXU GHV FXOWXUHYV H[SRVpHYV | HW —J P
FURLVVDQFH GHVY WURSKR]RLWHV GH HVW REVHUYpH |

HW —J P/ SHUPHWWHQW GYREWHQLU XQ WDX[ GYLQKLE
SURSROLV LQKLEH OTDGKpUHQFH GX SDUDVLWH HW RQ D RE
WRXWHV OHV FRQFHQWUDWLRQV GH SURSROLYV SUp FLWpHV
GHV FKDQJHPHQWY GH OY{DVSHFW SLULIRUPH GHV FHOOXOH
EDWWHPHQWY GH IODJHOOH FKH] XQH &HPHBGD §DW VOLPH SAJHRV
QYD H[HUFp DXFXQH LQKLELWLRQ GH OfDFWLYLWp GH OD S|
GIK\GURO\VH HVW LGHQWLTXH DX FRQWU{OH

JRUVTXTHOOH HVW XWIQOY MR HORSBREK\SBUPHW GH GL
PDQLqUH VLIJQLILFDWLYH OfLQWHQVLWp GH OJLQIRIGWLRQ
REVHUYH FKH] OD VRXULV LQIHFWpH XQH DXJPHQWDWLRQ G
GX UDWLR GH O\PSKRF\WHV &' VXU &' (Q WUDLWHPHQW
VLIJQLILFDWLYH GX QRPEUH GH WURSKR]JRLWHV &HWWH GLF
REWHQXH SDU WUDLWHPHQW DYHF OH PpWURQLGD]ROH DX |
SURGXLWY GHYLHQW OD PrPH DX ERXW GH MRXUV ,0 HVW
LQGpVLUDEOH ORUVTXJYHOOH HVW XWLOLVpH VHXOH HOOH
&HSHQGDQW FRPELQpH DYHF OH PpWURQLGD]ROH HOOH Qf
WKpUDSLH D SHUPLV GH UpGXLUH OH QRPEUH GH SDUDVLWH#
TXTHQ XWLOLVDQW FKDTXH SURGXLW VHXO /HXU XWLOLVD\
OYKRRWDVLH LQWHVWLQDOH HW VRQ DUFKLWHFWXUH KLVW

3.6. Effet Analgésique

/IDSURSROLYVY HVW ODUJHPHQW XWLOLVpH DX %UpVLO GI
SURSULpWpPV DQWL LQIODPPDWRLUHV &HW XVDJH HPSLULT)
DILQ GH VDYRLU VL OD SURSROLV SHXW rWUH XWLOLVpH GD
OTLQIODPPDWLRQ

00 'XOFHWWL R@®®EF pWXGLp HQ OHV SURSULpWpV DQ
QRFLFHSWLYHV GfXQ H[WUDLW pWKDQROLTXH GH SURSROL)\
SURSROLV HVW pYDOXp SDU GHX[ WHVWV OfXQ FRQVLVWD
OPRPDO LFL GHV VRXULV XQH VXEVWDQFH QRFLYH FDXVDC
TXH GHV FRQWUDFWLRQV /fpYDOXDWLRQ GH OJHIILFDFLWp
VHORQ OH QRPEUH GH WRUVLRQV DEGRPLQDOHV VXELHV SO
OD TXHXH GfXQ UDW DILQ GH YRLU j TXHO VWDGH OD GRXO
GH OD TXHXH DILQ GH OD UHWLUHU /HV UpVXOWDWY PRQW!
FKH] OD VRXULV j XQH GRVH GH PJ NJ DYHF XQH GLPLQX
PrPH GRVH FKH] OH UDW OH WHPSV DYDQW OH UHWUDLW G|

00 'H &DABRNOUHOQYHQW SRXU OHXU SDUW ORUV GIC
GHOD SURSROLV XQ ,' FRQFHQWUDWLRQ UHVSRQVDEOHV
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FRUUHVSRQGDQW j XQH FRQFHQWUDWLRQ GH PJ NJ ORUYV

PJ NJ ORUV GX WHVW DX NDROLQ HW PJ NJ ORUVTXTR(
GILQKLELWLRQ VRQW REWHQXV | “ “ Hw ¢ UHV.
RUDOH GH SURSROLY SHUPHW pJDOHPHQW GIfREWHQLU XQH
SDU FDSVDLFLQH DYHF XQ PD[LPXP GYLQKLELWLRQ pJDO |
SURSROLYV DOODQW GH | PJNJ HW|j “ SRXU XQH DGP
i PJ NJ

&HSHQGDQW ODW @BXOHRRUHQW DXFXQH DFWLYLWp DQD
VXSODTXH FKDXIIDQWH

/TDEVHQFH GYLQKLELWLRQ GH OfHIIHW GH OD SURSROL
QDOR[RQH LQKLELWHXU GH OD PRUSKLQH WHQG j GpPRQW
LQGPpSHQGDQW GH OD YRLH GIDFWLYDWLRQ GHV UpFHSWHX
SDU 00 3MXVD@R&HOD pWDQW GLWMW ®O RR®F HXWVLPLY HQ
PYLGHQFH XQH DFWLYLWp LQKLELWULFH GH OD QDOR[RQH
TXTRX SOXVLHXUV GH FHV FRPSRVpV HPSUXQWHQW EHO HW
&HWWH GLVSDULWpP HVW GLIILFLOH j H[SOLTXHU 3HXW rwul
HQWUH OHV pFKDQWLOORQV GH SURSROLV XWLOLVpV GIXQ
SRVVPpGDQW GHV FRPSRVpV TXL SUHQGUDLHQW OD YRLH GH
QH VIDJLW Oj TXH GIXQH K\SRWKqVH ODLQDYSIRORYLIDQW p H[S
pJDOHPHQW MRXHU

ID FRQFOXVLRQ GH FH FKDSLWUH VXU OfHIILFDFLWp DQ
7TRXW GIDERUG OHV UpVXOWDWY REWHQXV SDU OHV GLIIpU
FRQWUDGLFWRLUHYV 'H SOXV OHV PRGgOHV PLV HQ MHX SR
LQIODPPDWRLUH HW OHV HVVDHW ID@ UWXRFWWX B KV GNHHVOV \8 IV X(
KDXIIDQWH H[HPSWV GH WRXWH FRPSRVDQWH LQIODPPDWI
DQDOJpVLTXH REWHQXH ORUV GHV DXWUHV WHVWV HVW HQ
SURSROLV ,0 HVW FODLU TXH FH GRPDLQH GITDFWLRQ GH (
FRPSOpPHQWDLUHY SRXU FRPSOpWHU OfLQIRUPDWLRQ j OD
] OD SRVVLELOLWp GIXWLOLVHU OD SURSROLYV GDQV OH WU

3.7. Effet anesthésique local

JTH[WUDLW pWKDQROLTXH GH SURSROLV DLQVL TXH FHL
HIITHW DQHVWKpVLTXH ORFDO $LQVL 00 3DLQW] HW OHW]Q
DYHF XQ H{WUDLW WRWDO GH SURSROLVY DYHF OD SLQRFHF
DYHF XQ PpODQJH GIDFLGHV HVWHUV FDIpLTXHV TXL VH WU
H[WUDLWV RQW GIDLOOHXUV HX HQ PR\HQQH XQH DFWLYLW
GH SURSROLV (QILQ FMPDIDHOIFDWLARFHPEWLQH HW OH Pp
FDIPLTXHV RQW HX OH PrPH RUGUH GYHIILEFDFLWp TXH OD O
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DGPLQLVWUDWLRQ VRXV FXWDQpH DYHF OD OLGRFDwWQH D
FRPSDUH pJDOHPHQW FHWWH HIILFDFLWp | FHOOH GH OD FF

/HV SURSULpWpPV DQHVWKpVLTXHV GH OD SURSROLV SR.
SDUWLEXOLQUH GDQV OH GRPDLQH GHV VRLQV GHQWDLUHYV
SURSULpWpPY DQWLEDFWpPULHQQHY HOOH SRVVGGH GpMj XQ
TXIDQWLVHSWLTXH &HUWDLQV SD\V XWLOLVHQW GpMj OD ¢
SRXU OHV VRLQV GHQWDLUHYV

3.8. Effet antioxydant

,O0 HVYW pWDEOL TXH OH PpWDEROLVPH FHOOXODLUH Jp¢
RX 526 FRPPH OH SHUR[\GH GfK\GURJgQH + 2 OfDQLRQ
DLQVL TXH GHV HVSqQFHV UpDFWLYHV GH OfD]JRWH 516 FRI
HVSQFHV UpDFWLYHV SHXYHQW VHUYLU GH PDUTXHXUV /HV
KDELWXHOOHPHQW GpWR[LILPHVY SDU GHV HQJ\PHV LQWUDFI
OD VXSHUR[\GH GLVPXWDVH RX OD FDWDODVH 8QH DFFXPX
GH OYD]RWH FDXVH FH TXYRQ DSSHOOH OH VWUHVV R[\GDQ)\
OLSLGHV GH SURWPpPLQHV GT%$'1L HWF DYHF GHV HIIHWV Gp

/JHV HVSqFHV UpDFWLYHV GH OTR[\JgQH SURGXLWHV QR
LPSOLTXpHYV GDQV OD SDWKRJpQqVH GH GLIIpPUHQWHY PDOD
VXEVWDQFHY DQWLR[\GDQWHYV SRXUUDLHQW DSSRUWHU XQ
SURSK\OD[LH /D SURSROLV HVW ULFKH HQ IODYRQRWGHYV T
GH OXWWHU FRQWUH OHV UDGLFDX[ OLEUHV HW DLQVL SUR
SHUR[\GDWLRQ GHV OLSLGHV ,0 VHUDLW GRQF XWLOH GH F
WDQW TXIDQWLR[\GDQW

/D SURSROLYV SHUPHW GTHQGLJXHU OfDXJPHQWDWLRQ ¢
OHV DOYPROHV SXOPRQDLUHV FKH] GHV VRXULV H[SRVpHV |
FLJDUHWWH FRQWLHQW GHV FRPSRVpV R[\GDQWYV UDGL
SKDJRF\WHV TXL SURGXLVHQW GHV HVSqFHV UpDFWLYHV Gt
GTK\GURJqQH RX GHV UDGLFDX[ K\GUR[\O &HV HVSQqFHV UpI
SHUR[\GDWLRQ GHV OLSLGHY HW SURPRXYRLU OD VLJQDOL\
GH 71) . /H WUDLWHPHQW j OD SURSROLV D pJDOHPHQW S
ELREKLPLTXHVY FRPPH OHV QLWULWHY OHV QLYHDX[ GH P\t
DQWLR[\GDQWHYV VXSHUR[\GH GLVPXWDVH FDWDODVH JOX
JOXWDWKLRQ JOXWDWKLRQ R[\Gp HW OD PDORQGLDOGDPK\G
SHUR[\GDWLRQ GHV OLSLGHV 'H SOXV LO \ OQHXQUP®XFWL]
SURSROLV HW OYDFLGH FDIpLTXH LQKLEHQW OD SURGXFWLTF
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&HWWH DEFWLYLWp DQWLR[\GDQWH QTHVW SDV DQHFGRV
WHVW DX '33+ VRQW GH PJ P/ HW GH PJ P/ SRXU G
DOJpULHQQH &HV UpVXOWDWYVY FRUUHVSRQGHQW j XQ HIIHW

FHgure28W (( 8§ VvS]E ] o ]JE [ £ASE 18 SZ vio]l«u % E}%}0]le Z]o] vv e+ 0o}v e }v v
DPPH avec le Trolox comme molécule de référence. (182)

/ID SURSROLVY HVW QRQ VHXOHPHQW FDSDEOH GH GLPLQ
SPUR[\GDWLRQ OLSLGLTXH XQ PpFDQLVPH IRUWHPHQW DVV
YDVFXODLUHV PDLV DJLW DXVVL FRPPH XQ FKDVVHXU GH U
GILOWHUIpURQ/SDF®WRYLWpP GH OfH[WUDLW GH SURSROLV FI
OLSLGHV VHPEOH VIH[HUFHU ORUV GHV SKDVHV GYLQLWLDYV

/IYDFWLRQ LQKLELWULFH GH OD SURSROLV RXYUH XQ FK
Pp&EDO FKH] OrWUH KXPDLQ (Q HIITHW OD SHUR[\GDWLRQ C
FRQVpTXHQFHYV /HV K\GURSHUR[\GHV LQVWDEOHV SURGXLW
UDGLFDX[ OLEUHV SURYRTXDQW GHV R[\GDWLRQV \GH ELRP
TXL IHURQW GHV DGGXLWV VXU OHV JURXSHPHQWYV 1+ GHYV
SURWpPLQHV OLSLGHV $LQVL WRXWHV OHV VWUXFWXUHYV |
PHPEUDQHYVY FRPPH OD PHPEUDQH SODVPLTXH PDLV DXVVL
OHV PLWRFKRQGULHYVY RX OHV O\WRVRPHV

/ID GRVH GH SURSROLYV j DGPLQLVWUHU DILQ GIDYRLU X

PJ NJ MRXU $X GHOj PJ NJ RQ REVHUYH DX FRQWUDL!

DXJPHQWH OfDFWLYLWp GH OD VXSHUR[\GH GLVPXWDVH GF
SHUR[\GDWLRQ GHV OLSLGHYV

&HUWDLQV FRPSRVpV GH OD SURSROLY FRPPH OfDUWQp®
GUXSDQLQH RQW XQ HIIHW DQWLR[\GDQW FRQWUH OHV DJH
URQV 89 /fK\SRWKqVHH@HDION TRSHWDV FRPSRVpV RQW SX I

99



SURWHFWULFH FRQWUH OYR[\GDWLRQ LQGXLWH SDU OD IXP
SUDWLTXqUHQW VXU OHV VRXULV

$ILQ GH PLHX[ FRPSUHQGUH OfHIIHW DQWLR[\GDQW GH
VXU OHV GLIIpUHQWY FRQVWLWXDQWY UHVSRQVDEOHV GH F
FRUUpPODWLRQ pWDEOLH HQWUH OH FRQWHQX WRWDO HQ IO
DFWLYLWp DQWLR[\GDQWH VXJIJqUH TXH FHWWH DFWLYLWp
IODYRQRVGHY SUpVHQWY GDQV OfpFKDQWLOORQ GH SURSR
SURSROLV FRPPH OH &$3( OD JDODQJLQH HW OH NDHPSIpU
QLYHDX[ GHV HVSqFHV UpDEWLYHV GH OTR[LIYy QUXHBWGBHWYV H'
QHXWURSKLOHYV SDU OHXH\H plW WGBHIYWSLLRY X&YBIQW TXH OHV S
FRQVWLWXDQWY UHVSRQVDEOHYV GIXQ HIIHW DQWLR[\GDQW
FKDOFRQHV HW OHV LVRIODYRQRWGHVY FRPPH OHs 2 PpWK\
WHWUDK\GURFKDOFRQH &HV VXEVWDQFHV DJDWWHQHY FRPP
PWXGHV FRPPH FHOOH B8W ®LP\RHN BPHEQW VIDRH OJDURPDGHQ
PoPWK\O pWKHU OfDUWPSLOOLQH & HW OD EDFFKDULQH RQV
UpDFWLYHV GH OfR[\JgJQH SURGXLWHYV SDU OHV GIM\X WO RSK I

GDQV OHTXHO OD SURSROLV LQFOXH ELHQ FHV FRPSR\
QHXWURSKLOHYV GDQV OH SDUHQFK\PH SXOPRQDLUH /D FRC
GLPLQXWLRQ GHVY QHXWURSKLOHV SHXW rWUH EDXVpH SDU
VAEOHUDLW SDU DLOOHXUV TXH OfDURPDGHQGULQH T PpW
H/VHQWLHO GDQV OYDFWLYLWp DQWLR[\GDQWH DORUV TXH
HITHW 00 %~IBI@RDORCQREWHQX XQ HIIHW DQWLR[\GDQW SOX
FDIPLTXH VHXO TXYDYHF XQ H[WUDLW WRWDO GH SURSROLYV
SURBWLRQ GH 12 GDQV OHV PDFURSKDJHV

$ILQ GH SRXYRLU VPOHFWLRQQHU OH PHLOOHXU W\SH C
mMSDFLWpV DQWLR[\GDQWHYVY LO IDXW SUrWHU DWWHQWLRQ
00 6LP}HV $PEHURWICRAD OTDFWLYLWp DQWLR[\GDQWH GH OD
YDULDWLRQ VHORQ OD VDLVRQ Re OD UpFROWH D HX OLHX
MRRPSRVLWLRQ GYfpFKDQWLOORQYVY VHORQ OD VDLVRQ GH UpkF
HWKHU GITDUWpPSLOOLQH & HW GH EDFFKDULQH QYHVW SDV
GLYHUVHV SpULRGHV GH OYDQQpH 2U QRXV DYRQV YX TXH
FRQFHUQH OYDFWLRQ DQWLR[\GDQWH GH OD SURSROLV &H
PD[LPDOH GH OD SURSROLVY EUpVLOLHQQH YHUWH ORUVTXT!
$RXW

%LHQ VEU OH OLHX GH UpFROWH SRVVgGH OXL DXVVL X
GH SURSROLV FRQFHUQDQW VRQ DFWLYLWp DQWLR[\GDQWH
FKLQRLVH VRLW FHOOH TXL SRVVqGH OD SOXV SXLVVDQWH
SULQFLSDOHPHQW j VD WHQHXU pOHYpH HQ &$3(

6D FDSDFLWp j LQKLEHU OHV PpFDQLVPHV R[\GDWLIV HV
LPSRUWDQWHY GH OD SURSROLV 7RXWHIRLV HQ OfpWDW LC
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GRQQpHYV VXU OD ELRGLVSRQLELOLWp HW OD VEUHWpP GTXW
SHUPHWWUDLHQW GH IDLUH pYROXHU OD VLWXDWLRQ

3.9. Effet anti-inflammatoire

+DELWXHOOHPHQW OH SURFHVVXV GYLQIODPPDWLRQ H
GIpOLPLQHU OYDJHQW SDWKRJGQH HW GH SHUPHWWUH OD |
SURFHVVXV GHYLHQQH QpIDVWH SRXU GLIIpUHQWHY UDLVR(
SHVLVWDQFH OH VLqJH GH OfLQIODPPDWLRQ GTpYHQWXHC
OfLQIODPPDWLRQ RX HQFRUH XQH DQRPDOLH TXDQWLWDW
GDQV OH SURFHVVXV LQIODPPDWRLUH

,O D pWp SURXYp TXH OD SURSROLV SR/ 4§ GBIFXQIR @ FW L
VROXEOH GDQV OYDFpWDWH GIpWK\O VHPEOH rWUH OD SOX
8QH IRLV GH SOXV LO V{DJLW GIXQH SURSULpWp SKDUPDFI

&HWWH SURSULpWp DQWL LQIODPPDWRLUH HVW GpMj XV

/[fHITHW DQWL LQIODPPDWRLUH GH OD SURSROLV D pWp
TXH OfLQKLELWLRQ GH OD SURGXFWLRQ GYfHLFRVDQRWGHYV
DQWLR[\GDQWH OD PRGXODWLRQ GH OD PRELOLVDWLRQ GF
PRGXODWULFH VXU OHV OHXFRF\WHYV

'HSOXV LO D pWp REVHUYp TXH OH &$3( H[HUFH XQH DF
&2; TXL VRQW GHV HQJ\PHV SHUPHWWDQW OD IRUPDWLRQ
DUDFKLGRQLTXH DFWLYDQW DLQVL XQ SKpQRPQQH LQIODPF
&2; FRQWLHQW GHV VLWHN % HS LEGQHPIN 6RIDVSIR XQ O pJIX)O D W H X
OYH[SUHVVLRQ GH OD &2; GDQV GH QRPEUHXVHV OLJQpHYV
VXJIJQUHQW TXH OH &$3( HVW XQ LQKLELWHXU VSpFLILTXH
1) N% HVW LQGXLWH SDU GH QRPEUHX[ IDFWHXUV FRPPH O]
MXVWHPHQW FRPPH QRXV OH YHUURQV SOXV HQ GpWDLO D
SRVVgGH XQH DFWLRQ VXU OD FRQFHQWUDWLRQ HQ F\WRNL
&HWWH DFWLYDWLRQ GX 1) N% HVW pJDOHPHQW LQGXLWH S
UpJXOp SDU OD SURSROLV FRPPH QRXV YHQRQV GH OH YRL

/I NYDGPLQLVWUDWLRQ GH SURSROLV YHUWH EUpVLOLHQQ
DXJPHQWH OD JpQpUDWLRQ GH SHUR[\GH GfK\GURJgqQH FH
OIDFWLYDWLRQ GHV PDFURSKDJHYV

'‘DQV XQ PRGqOH GYQ XIOMORPIP PWpPREPPRQWUpPp TXH OTH[WL
YHUWH EUpVLOLHQQH VXSSULPH OD PLJUDWLRQ GHV FHOOX
TXL SHUPHW OH SKpQRPgQH GH ERXUJHRQQHPHQW
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(Q DGPLQLVWUDQW GH OJH[WUDLW DTXHX[ GH SURSROL
FRQFHQWUDWLRQ UDLVRQQDEHOM &I RRIWNS X OPW EBEKDGRH P
DWLLQIODPPDWRLUH GH OD SURSROLY HQ UHODWLRQ DYHF
GHV HIIHWV WUQV GLYHUV VHORQ OfpFKDQWLOORQ GH SUR:

8Q GHV FRQVWDWY TXTLOV RQW SX UpDOLVHU HVW TXH
LQKLEp OHV F\WRNLQHYVY SUR LQIODPPDWRLUHY HW DXJPHQV
SHUPHW GH VXSSRVHU TXH OD SURSROLV SHXW EHO HW ELF
WKpUDSLH FRQWUH OfLQIODPPDWLRQ (QFRUH VY{DJLW LO G
SURSROLV LQGXLW GLIITpUHQWYV HIIHWYVY GDQV OD IRUPDWLR
HW Of°GqPH IRUPp 2Q SHXW DLQVL REVHUYHU XQH GLPLQX
Of°GqPH DYHF FHUWDLQV H[WUDLWV 'fXQ pFKDQWLOORQ j
LQIODPPDWRLUH RX DQWL LQIODPPDWRLUH

&HDMQV H[WUDLWV QILQGXLVHQW DXFXQ FKDQJHPHQW |
TXEIDXWUHY DXJPHQWHQW OH QRPEUH GH OHXFRF\WHV HW
GHV H[WUDLWV WHVWMWIS®NP IdOF OROGEKDWHR XQH UpGXFWLRQ

8QH DXJPHQWDWLRQ VLJQLILEDWLYH GX QRPEUH GH PD
ODYDJHVY EURQFKR DOYpRODLUHVY FROOHFWpV FKH] GHV DQ
RQ DLQGXLW XQH LQIODPPDWLRQ SXOPRQDLUH /H QRPEUH
QRPEUH GH O\PSKRF\WHV QH SUpVHQWH SDV GH FKDQJHPHC
\ REVHUYH XQH DXJPHQWDWLRQ GHV OHXFRF\WHV SRXU FHL
GRQW OH QRPEUH D DXJPHQWpP VRQW SULQFLSDOHPHQW GH

&HYV UpVXOWDWYVY GpPRQWUHQW TXH OD SURSROLV DOWgq
DXVVL DYHF OH UHFUXWHPHQW GHV FHOOXOHY GH OD PRHO
GDQV OH PRGqOH JUDQXORPH GX QRPEUH GH FHOOXOHYV GI
XQH DXJPHQWDWLRQ GX UHFUXWHPHQW GHV FHOOXOHV GH
GYH[SOLTXHU OYDXJPHQWDWLRQ GX QRPEUH GH OHXFRF\WFE
FDSDFLWp GHV H[WUDLWYV GH SURSROLV GH PRGXOHU OH Ut
OTLQIODPPDWLRQ TXL UpGXLW OH QRPEUH GH QHXWURSKL(
5DSSHORQV TXH OHV QHXWURSKLOHY SHXYHQW QXLUH DXJ['
LQIODPPDWRLUHY SUpVHQWHY GDQV OH IRLH HOOHV GLPL

&HUWDLQV H[WUDLWYV DTXHX[ GH SURSROLV RQW SHUPL
71) . HQ ,/ HW HQ ,/ TXL VRQW GHV F\WRNLQHV SUR LQ
FHV H[WUDLWV RQW DXVVL DXJPHQWpP OHV FRQFHQWUDWLR
F\WRNLQHYV DQWL LQIODPPDWRLUHV /JfH[WUDLW GH SURSRC
LQIODPPDWRLUH HQ IDYRULVDQW OD OLEpUDWLRQ GH F\WR
F\WRNLQHY SUR LQIODPPDWRLUHYV

/D SURSROLV SRVVJGH XQ SXLVVDQW SRWHQWLHO DQW
YDULDEOHV /D PDXYDLVH VPOHFWLRQ GJXQ pFKDQWLOORQ
LQIODPPDWRLUH HW j XQH DXJPHQWDWLRQ GH Of°GqPH '{D
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QIDYRLU DXFXQ HIIHW VXU OfLQIODPPDWLRQ &HSHQGDQW
SURSROLY DGDSWp SHXW FRQGXLUH j XQH DFWLRQ DQWL LC

/JHV DELGHV S FRXPDULTXW GIMW FIDA h GHXYHS KXQ RCR.Q X HV
VBDUPPHQW GX UHVWDQW GHV FRPSRVDQWY GH OD SURSRO
PRQWUHQW SDV VSpFLDOHPHQW GTHIIHW VXU OH SKpQRPgQ
OfDXWUH /HV SDUDPQWUHVHEYRBDRVY RNV S D X DEHNVFK B[ HP
FH TXL VHPEOH SURXYHU TXH FHV DFLGHV SKpQROLTXHV Qf
VHXOV PDLV SDU XQ HIIHW DGGLWLI HQWUH HX[ &HSHQGD{
FHVY DFLGHV SKPpQROLTXHV GRQW OfDFLGH FLQQDPLTXH R«
HV LQGXLW XQH SURGXFWHR® BIHQN\\WRWHXHY RQW DWWULE)
LQIODPPDWRLUH GH OD SURSROLV j OTfDFLGH VDOLF\OLTXH

'H SOXV GHV pWXGHV VXU OJDUWpPSLOOLQH & OYDELGF
FRPSRVDQW GH OD SURSROLV YHUWH PRQWUHQW XQH LQKI
GpPRQWUDQW OfHIIHW GH FH FRPSRVp VXU OJLQIODPPDWLF

30XV SDUWLFXOLqQUHPHQW OfDUWpPSLOOLQH & TXL HVV
SRVWpEB HOOH PrPH XQH SXLVVDQWH DFWLYLWp DQWL LQIC
VLIJQLILFDWLYH OD SURGXFWLRQ GH 526 GH 516 GH 12 HW
s . 71) . * &6) *0 &6) 0&3 0,3 . 0,3 |
HW .& WRXW HQ EORTXDQW O f%PRIHN R Q HS HpD®F V8 URQY p QQ
6D IDLEOH PDVVH PROpPFXODLUH HW VD VWUXFWXUH FKLPLT
PHPEUDQHVY FHOOXODLUHY DLQVL TXH VRQ LQFRUSRUDWLRG
FRQMXJDLVRQ GH FH FRPSRVp DFWLI HQ FRPSRVp LQDFWLI
SURSULPWpPV VXJIQUHQW XQH IRUWH ELRGLVSRQLELOLWp H'
&

Figure29W ~SEpN SUE ZJul<p (197) ES %]oo]v
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/ID FRPSRVLWLRQ FRPSOH[H GH OD SURSROLV SHXW rwu
QRPEUHXVHV DFWLYLWpV WUqQV GLYHUVHV DWWULEXpHV j
UHSUpVHQWHQW OHV FRPSRVDQWY OHV SOXV UHPDUTXDEO
FRPPH UHVSRQVDEOHYV GH OD SOXSDUW GH VHV SURSULpWp
XQ HIWUDLW GH SURSROLV FH TXL UpVXOWH HQ GLIIpUHQW

(Q FRQFOXVLRQ OD SURSROLV SRVVQGGH XQ HIIHW QHW
MRXDQW XQ U{OH GDQV OH FKLPLRWDFWLVPH FHOOXODLUH
LQIODPPDWRLUHYV HW PRGLILDQW OHV TXDQWLWpV GH F\WR
GE€j VRQ FRQWHQX HQ DFLGHV SKpQROLTXHV &HSHQGDQW
VBRQ OTpFKDQWLOORQ GH SURSROLYV UpFROWpP QpFHVVLWH
GLVWLQFWHY REWHQXHV VHORQ OHV FRPSRVpV WHVWpV H)\
VPOHFWLRQQHU VHORQ GHV FULWQUHV VFLHQWLILTXHV GHV
XWLVDWLRQ FKH] OfrWUH KXPDLQ ,0 VHPEOHUDLW SRXU F
SRVVqGH XQH H[FHOOHQWH DFWLYLWp DQWL LQIODPPDWRL!

3.10. Effet immunomodulateur

1RXV OJDYRQV YX GDQV OH SUpFpGHQW FKDSLWUH OD
LQIODPPDWRLUH SDU OH ELDLV GH VHV SURSULpPWpPV LPPXC
SHXYHQW j OHXU WRXU rWUH XWLOLVpHY HQ WDQW TXH WH«
SHPHWWUH GH OXWWHU SOXV HIILEDFHPHQW FRQWUH FHUW
H[WUDLW GH SURSROLYV DGDSWp j OJXVDJH TXH OfRQ FRPS\
rWUH XQ PpFDQLVPH DOODQW j OTHQFRQWUH GH OD SUROLI

/I fTHIWUDLW pWKDQROLTXH GH SURSROLYVY H[HUFH XQH DF
QIIpUHQFLDWLRQ GHV O\PSKRF\WHYV &' 7K $HMWWHYV F\WRI
DFWLRQ SRXUUDLW rWUH XWLOH SRXU WUDLWHU OHV FROL\
SURSROLV (OOH HVW GH SOXV OD SUHXYH TXH FHUWDLQV
GEXJPHQWHU OD UpDFWLRQ LPPXQLWDLUH GYfK\SHUVHQVLEL
7 &HWDWFWURQ FRQWULEXH j OXWWHU QRWDPPHQW FRQWU
KRL[ GTXQ H[WUDLW GH SURSROLV SHXW GRQF DLGHU OH V
PHLOOHXUH UpDFWLRQ VHORQ OH W\SH GY{DJUHVVLRQ TXYLC

3DUDGR[DOHPHQW OD SURSROLV DFWLYH pJDOHPHQW (
IDORQ GRVH GpS&QWWNOWHKIPHQWDWLRQ GH OfDFWLYLWp G
QRWDPPHQW PHVXUDEOHLSDYGCWQIDDXUREBRMWDMRLR GH + 2 T
UHOKFKp ORUVTXH OH PDFURSKDJH FRPEDW XQ SDWKRJqQH
DFWLYLWp HQ SDUWLFXOLHU VRQW OYDFLGH FLQQDPLTXH H
TXL PHW HQ pYLGHQFH O IX YRM@NE B §/\lV RCYEH AR GHH 8 @ X V
QRWH XQH GDRPYGWWRRDXL HVW OXL DXVVL XQ PDUTXHXU GF
PDFURSKDJBI/ ,YDQR¥YWNDQ SHUPBWMEHDXWKHU XQH H[SOLFD
SURXYDQW TXH OYDFLGH FLQQDPLTXH WHQG j LQKLEHU OD
SPULWRQpPDX[ DORUV TXH OYDFLGH FDIpLTXH LQGXLW XQH
POWDEROLWHY 7RXW VH MRXHUDLW GRQF VXU OD EDODQFH
OTpFKDQWLOORQ GH SURSROLV XWLOLVp SRXU OHV WHVWV
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SDU OHV PDFURSKDJHVY GH SURVWDJODQGLQHYV HW GH OHXF
FRXUV GH FH SDUDJUDSKH DLQVL TXH WRXW OH ORQJ GH Ft
WRXWHIRLY GH PDLQWHQLU TXH OD SURSROLV H[HUFH ELHC
(Q SOXV G QMRX®H GDQV OHXU DFWLYDWLRQ HOOH DXJPHQ
VLIQLILFDWLYH GDQV OH FDV GfXQH LQIODPPDWLRQ Ne
OfWUDLW pWKDQROLTXH GH SURSROLYV DXJPHQWH OH SKpQ
SKDJRF\WDLUHV HQ JpQpUDO ORU % HW WOIHDIEQM HE®/ URPY X R H
PHLOOHXUH HIILFDFLWp GH OD GplHQVH LPPXQLWDLUH FRQ'

/ID SURSROLY DFWLYH OHV O\PSKRF\WHV 1. RX QDWXUD
FDQFpUHXVHV /HV 1. VRQW DFWLYpV SDU GHV F\WRNLQHYV
JDPPD RX OHV 71) v v v v v 7%)
DFWLYDWLRQ SDU OD SURSROLVY UHVWH REVFXUH 2Q VXSSE
SURGXLVHQW GHV F\WRXNU @HFWILXHUY RW 1 OHXU WR

&HUWDLQV H[WUDLWYV QTLQGXLVHQW DXFXQH FKDQJHPH
TXH GIDXWUHV DXJPHQWHQW OH QRPEUH GH OHXFRF\WHV F
GHV H[WUDLWV WHYVWWIS®P 18 OF PPEKDWR XQH UpGXFWLRQ

'DQV OH PRGqOH GJXQH LQIODPPDWLRQ DYHF JUDQXORI
OHV FHOOXOHV SUPVHQWHYV VXU OH VLWH GH OJLQIODPPDW
SUpFLVPpPHQW OHV FHOOXOHV GRQW OH QRPEUH D OH SOX\
QHXWURSKLOHVY &HSHQGDQW GDQV XQ DXWUH PRGQOH LQ
GLPLQXWLRQ GHV QHXWURSKLOHV 'DQV WRXV OHV PRGqOH
GLPLQXHU OH QRPEUH GH QHXWURSKLOHV LPSOLTXpV SDU |
SHW HQ WLUHU OD FRQFOXVLRQ GpMj pYRTXpH ORUV GX FK
GHOD SURSROLV TXH FHWWH VXEVWDQFH DOWqUH OD PLJUL
UHFUXWHPHQW GH OD PRHOOH YHUV OHXUV VLWHV GYDFWL
LQWHUIPpUHQFH LUDLW PDMRULWDLUHPHQW GDQV OH VHQV
OYREVHUYDWLRQ GIXQH DXJPHQWDWLRQ GHV OHXFRF\WHYV
LQIODPPDWRLUHY HW LQIHFWLHX[ D\DQW VXEL XQ WUDLWHF
GYQIHFWLRQ YLUDGHW O® YBIWMINDIWHQW TXH OH SUp WUDLW!
SRSROLV DYDQW XQH LQIHFWLRQ YLUDOH LQKLEH OD SURG>
GH &&/ FH TXL HQ FRQVpPTXHQFH PgQH j XQH GLPLQXWLRC
SRQXFOpPDLUHYV

/TIDFWLRQ LPPXQRPRGXODWULFH GH OD SURSROLV V{H]
7RO0 RX 7RO0 OLNH UHFHSWRUV 7/5 &HV UpFHSWHXUV [}
GHV UpFHSWHXUV GH UHFRQQDLVVDQFH GH PRWLIV PROpFX
PpFDQLVPHV GH OJLPPXQLWp LQQpH HQ UHFRQQDLVVDQW G
GH QRPEUHX[ SDWKRJgQHV &HV PRWLIV SHXYHQW rWUH GH
QXFOpPLTXHV ,0V HQFOHQFKHQW OD UpSRQVH LPPXQLWDLU
PrPH LQGXLUH XQH DXJPHQWDWLRQ GDQV OH VDQJ HW OHV
O\PSKRF\WHV RX OHV PDFURSKDJHV '{BD\W UDEH ID[NWU DY VD YCOHX |
SURSROLYV DXJPHQWH OJH[SUHVVLRQ GHV UpFHSWHXUV GH
PRGqOH LGQDYW.RRULY QRWDPPHQW GDQV OHV FHOOXOHV VS
SUHPLQUH pWDSH GDQV OD UpSRQVH LPPXQLWDLUH LQQpH

/ID SURSROLY GLPLQXH OD SUROLIpUDWLRQ GHV VSOPpQF
LPPXQLWDLUHYV GX WLVVX VSOpQLTXH FDSDEOH GYfpYROXHU
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5DSSHOORQV TXH OfHIIHW GH OD SURSROLV SHXW V{H]

g s y 71) . * &6) *0 &6) 0&3
. 0,3 5$17(6 HW .& TXL VRQW LQKLEpV /JH[SUHVVLRQ G
HOOH LQKLEpH

6HORQ 00 S$HWRODWIHOYHIIHW LPPXQRPRGXODWHXU GH OI
SDU OHV VLIJQDX[ 0$3 NLQDVHV (UN HQJ\PHV TXL DMRXWHQ
GIDXWUHYVY SURWpPLQHYV DILQ GH OHV DFWLYHU TXL LQGXLV

7TRXW FHOD UpVXOWH HQ XQH DFWLRQ GH OD SURSROLYV
OPPXQLWp KXPRUD O HDHW LKHO/OWXIIDN URMQ FRQMRLQWH GIXQ
SURSROLYVY DYHF XQ YDFFLQ SHUPHW GH IDLUH DXJPHQWHU
FLUFXODQWH HQ LPPXQRJOREXOLQHVY FRPPH QRXV OH YHU!
GITXWLOLVHU OD SURSROLY FRPPH DGMXYDQW G1XQ YDFFLC
D SRXU HIITHW GH VWLPXOHU OD UpSRQVH LPPXQLWDLUH KX
VWLPXOHU OD UpSRQVH LPPXQLWDLUH FHOOXODLUH VXUWIF
OYDXJPHQWDWLRQ GH OfH[SUHVVLRQ GH OfLQWHUIpURQ JD
LPPXQLWDLUH FHOOXODLUH

JHV GHX[ SULQFLSDX[ FRQVWLWXDQWY UHSRQVDEOHV G
SRSROLV VRQW OH &$3( HW OTOLWWW pSIDOHD EEM & H X P FRURSRIOY
HHUFHQW WRXV WURLYV OHXU DFWLYLWp DX QLYHDX GHV O\
&RQFHUQDQW OHV PDFURSKDJHV OD SURSROLV DLQVL TXH
GIH[HUFHU XQH DFWLRQ VXU FHV FHOOXOHV HQ LQKLEDQW
[FWLRQ LO D PrPH pWp SURXYp TXH OfJDFLGH FDIpLTXH VHX
TXH OJH[WUDLW GH SURSROLYV GDQV VD WRWDOLWp 1L
VXDEWLYLWp GX PDFURSKDJH /fDUWpPSLOOLQH HW OHV ERF
FRPPH QRXV OJDYRQV YX XQH SXLVVDQWH DFWLRQ DQWL L¢
GX VIVWgPH LPPXQLWDLUH SDU OH ELDLV GHV F\WRNLQHYV
FDGUH GH FHWWH DFWLYLWp VRQW YpULWBEDHPHQW WUQV
HVWLPHQW HQ IDLW OH QRPEUH GH FRPSRVpV H[HUFDQW XC(
SURSROLV j SDV PRLQV GH GHX[ FHQW

4XDQW DX VROYDQW XWLOLVp GDQV OfH[WUDFWLRQ GH
LO VHPEOHUDLW TXJLO LQIOXHQFH OHV SDUDPqQWUHYV GH Of
SULQFLSDX[ H{IWUDLWV XWLOLVpV SRXU OJLQVWDQW VRQW
%LHQ TXH OHXUV PpFDQLVPHV VRLHQW DSSDUHPPHQW VLPL
$LQVL GDQV XQH pWXGH RWORE SODQU SHWXWDRRWHUYHU TXH O
PWKDQROLTXH LQKLEH PRLQV OJDXJPHQWDWLRQ GH OHXEFR
FRQWLQXDQW GYLQKLEHU GH IDORQ VLJQLILFDWLYH OD SUR

(Q SOXV GH OfXWLOLVDWLRQ GH OD SURSROLV FRQWUH
SUpFpPGHPPHQW GDQV OHV FKDSLWUHYVY WUDLWDQW GHV LQ|
EDFWpPULHQQHV SOXVLHXUV pTXLSHV GH FKHUFKHXUV RQW
DGMXYDQW GDQV OD YDFFLQDWLRQ 0DOJUp OHV UpFHQWYV
YDFFLQDWLRQ OD SOXSDUW GHV YDFFLQV QTRQW XQH ERQ
DGMXYDQWHV

/JHV DGMXYDQWY MRXHQW GRQF XQ U{OH LPSRUWDQW G
DXJPHQWDQW OHXU LPPXQRJpQLFLWpP 2U RQ REVHUYH XQH
OXDPHQWDWLRQ GH OJLPPXQRJpQLFLWpP GHV YDFFLQV HQ W
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(Q FH TXL FRQFHUQH OfHIIHW HQ WDQW TXYDGMXYDQW
JLVFKMUDO DX FRXUV GH ODTXHOOH XQH IUDFWLRQ GTH[WL
IDFWLRQ FDUDFWpULVpH SDU VD ULFKHVVH HQ FRPSRVpV S
LPPXQLWDLUHY FHOOXODLUH HW KXPRUDOH ORUVTXJHOOH
+HUSHV VLPSOH[ YLUXV SRUFLQ W\SH FKH] GHV VRXULV /I
FRQVLGPUDEOHPHQW OYHIILFDFLWpP GX YDFFLQ HQ WXJPHQV
KXPRUDOH HW SUpVHQWH PrPH GH ELHQ PHLOOHXUV UpVXC
GIDOXPLQLXP XQ SURGXLW SHX DSSUpFLp GH OfRSLQLRQ ¢

JRUVTXH OJRQ REVHUYH OD SURGXFWLRQ GYDQWLFRUS"
UpVXOWDW REWHQX j PJ GH IUDFWLRQ SKpPQROLTXH GIH[W!
SOXV DFWLI TXH FHW DGMXYDQW FODVVLTXH HW XWLOLVp
/D SURWHFWLRQ GHV VRXULV FRQWUH OH +69 SRUFLQ VD
SURGXLWYV 30XV pWRQQDQW HQFRUH OD IUDFWLRQ SKpQR
GIHIILFDFLWp TXH ORUVTXJHOOH HVW DVVRFLpH j OTK\GUR

Figure30W d]3E [ v3] }E %+ ~0}P1e *JUE]e H<H 00 * <3 porkinuam-agmvinidtré guec]v. S]1A  [,”s
iuP (E S8]}v %Z viol«u % E}%}0]e A ES & +]Jo] vv ~:&Z+U iiuP §§ ulu (C&E

[ opu]lv]pu ~ o~K,*isU iuP (E S]}v %Z viol«u % E}% 0] e} ] o[ZzC E}AEC [
% Z v}io]<«u %o E}%o}o]e e} ] o[ZQRIE)} A C [ opulv]puX

/JHV FRPSRVpPV SUpQ\OpV FRPPH OJDUWPpPSLOOLPH & Gpl
HQFRUH VXVSHFWpV GIrWUH OHV UHVSRQVDEOHY PDMHXUV

9RRQV j SUPVHQW HQ TXRL OD SURSROLV SHXW rWUH X
/TH[WUDLW WRWDO GH OD SURSROLV GDQV XQH VROXWLRQ
UpSRQVHV LPPXQLWDLUHV KXPRUDOH HW FHOOXODLUH ORU
KHUSHV VLPSOH[ YLUXV ERYLQ GH W\SH FKH] OD VRXULV |
FROQMRLQWH DYHF GH OTK\GURJ\SHRGRIDAXPYBXRP QD SDV S
GIDXJPHQWHU OHV FRQFHQWUDWLRQV HQ LPPXQRJOREXOL
KXPROWD FRPPH QRXV SRXYRQV OH GpGXLUH GIXQH DXJPHQV
JDPPD ,0 DXJPHQWH GRQF OJLPPXQRJpQLFLWpP GX YDFFLQ
DGPLQLVWUp DYHF XQ DGMXYDQW FJHVW j GLUH HQ WDQW
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/D SURSROLV SUPpVHQWH GRQF HQ FRQFOXVLRQ GHV HI
OJLPPXQLWp KXPRUDOH DXVVL ELHQ TXH FHOOXODLUH 1RX
WUDLWDQW GH VRQ HIIHW VXU OHV SDWKRJgQHV TXJHOOH
FHUWDLQV GH EBVYIE® RIKRKIIQWVKQ U{OH GDQV OD UpSRQVH
FODLU GH SOXV TXH OfXWLOLVDWLRQ GJH[WUDLW GH SUR
SHUPHWWUH GHV SURJUQV GDQV OH GRPDLQH GH OD YDFFL
LPPXQRPRGXODWULFHY GH OD SURSROLV PpULWHQW GRQF
GpILQLU OH FDGUH GH FHWWH XWLOLVDWLRQ HW ELHQ V€U
DFWLRQ GDQV FH GRPDLQH FRQVLGpPUDQW TXH OD FRPSRVI
VRQ OLHX GH UpFROWH HW GIDXWUHV IDFWHXUV HW TXH F
PRGLILFDWLRQ GH VRQ DFWLYLWp

3.11. Effet cicatrisant

/D FLFDWULVDWLRQ VH PDQLIHVWH GIDERUG SDU XQH L
FHOOXOHV GH OJLQIODPPDWLRQ PLJUHQW YHUV OHV WLVVX
OHV ILEUREODVWHY HW OHV FHOOXOHVY HQGRWKpPOLDOHV S
SRFHVVXV GH JXpULVRQ GHV SODLHV HW GHV EU€OXUHV D C
HW PpGLpVY SDU OHV FA\AWRNLQHV HOOHV PrPH UHTXpUDQW C
SODTXHWWHY DUULYHQW HQ SUHPLHU VXLYLHV GHV QHXW!L
ILEUREODVWHY O\PSKRF\WHV HW GHV FHOXOHV HQGRWKpO
VRLIQHXVHPHQW RUFKHVWUpPH GpSHQG OD UpSDUDWLRQ GH
AAFDWULVDWLRQ UHVWHQW XQ SUREOQPH GH QRV MRXUV PD
SULQFLSDOHPHQW FKH] FHUWDLQHY SHUVRQQHV YXOQpUDE
LPPXQRGPSULPpV

3DUPL WRXWHV OHV DEWLYLWpPV UHPDUTXDEOHV GH OD
LQIODPPDWRLUH HW DQWLEDFWpPULHQQH PpULWHQW XQH DV
XWLOLVHU FHWWH VXEVWDQFH GH OD UXFKH GDQV OH GRPEL
SURGXLW XWLOLVDEOH SRXU VRLJQHU OHV SODLHV HW OHYV
VEU LQGRORUH FDSDEOH GH SUPYHQLU XQH LQIHFWLRQ G
QpFHVVLWHU GH FKDQJHU OHV SDQVHPHQWY WURS VRXYHQ

8Q ILOP GH ELRFHOOXORVH FRQWHQDQW GH OD SURSRC
GH OD SUROLIpPUDWLRQ GH WRXV OHV 6WDSK\ORFRTXHV WH
GQV OD JXpULVRQ GH EOHVVXUHV VXU GHV UDWV $ QRWHU
FHOOXORVH VDQV SURSROLV QH PqQH j DXFXQH DFWLYLWp
BWDSK\ORFRTXHV HVW ORLQ GTrWUH DQHFGRWLTXH FDU LC
UHVSRQVDEOHV GILQIHFWLRQV ORUVTXH OD SHDX HVW OpV
SDUIDLWHPHQW LQGLTXpH SRXU OXWWHU FRQWUH OJLQIHF)
DFWLRQ FRQFHUQDQW OD FLFDWULVDWLRQ HOOH PrPH

/ID UpSDUDWLRQ pSLWKpOLDOH HVW SOXV UDSLGH GDQV
ELRFHOOXORVH j OD SURSROLY HW OHV ILEUHV GH FROODJ
PLHX[ RUJDQLVpHV /HV YDLVVHDX[ VDQJXLQV VXU OH VLWH
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/IH WUDLWHPHQW RSWLPDO GHV EU€OXUHV FRQWLQXH G
PpPGHFLQV HW OHV FKLUXUJLHQV /HV TXDOLWpV GHPDQGpH
HILJHQFHV TXH FHOOHV GpFULWHYV SRXU OH WUDLWHPHQW

'DQV OH FDV GX VRLQ DSSRUWp DX[ EUEOXUHV RQ REVH
SOXV GpYHORSSp ORUV GIXQH XWLOLVDWLRQ GH OD SURSR

00 %HUWMWWHPH[WUDLW GH SURSROLV XWLOLVp LEL HVW
OYDQWDJH GH SRXYRLU SUPpVHQWHU GHV UpVXOWDWYV UHSU
HQGRPPDJpV GIDYDQWDJH GH QRXYHDX[ YDLVVHDX[ VDQJXL
FHOOXOHV pSLWKpOLDOHV VRQW PLHX[ RUJDQLVpHV HW RQ
GH FROODJqQH TXL VRQW GH SOXV PLHX[ RUJDQLVpHV HOO
SUpFpGHPPHQW GDQV OH FDGUH GHV SODLHV 2Q REVHUYH
SKDVH GH PLWRVH ORUVTXfXQ JHO FRQWHQDQW GH OD SUR
XQ JHO WpPRLQ QH FRQWHQDQW SDV GH SURSROLV ,0 HVYV
VWLPXODWLRQ GH OD SUROLIpPUDWLRQ FHOOXODLUH SHUPF
ILEUREODVWHY HW SDU Oj PrPH XQH UpSDUDWLRQ GHV WL

/[YHIILFDFLWp DQWLEDFWpPULHQQH GDQV OH FDGUH GX V
SURSROLV HVW Oj HQFRUH SURXYpH FRQWUH 6WDSK\ORFRF
PPWKLFLOWDQK\ORFRFFXV HSLGHUPLWLY .OHEVLHOOD SQH.
MHUXJLQRVD TXL VRQW OHV SDWKRJgQHV OHV SOXV IUpTXH
E€OXUHV HW GH SODLHV

&HWWH DFWLRQ HVW GRVH GpSHQGDQWH OHV EOHVVXL

JHO FRQWHQDQW GH SURSROLV TXYDYHF XQ JHO FRQWH
HIILFDFH TXYXQ JHO HQ FRQWHQDQW VHXOHPHQW /D GL
FRQFHQWUDWLRQV HW HVW FHSHQGDQW PRLQGUH |

UHQRXYHOOHPHQWY GH OfDSSOLFDWLRQ GX JHO TXL SHUPHI
&HSHQGDQW OYDFWLRQ DQWLEDFWpPULHQQH HOOH QH VH
FRQWHQDQW GH SURSROLYV

(Q EQFOXVLRQ OD SURSROLV VHPEOH rWUH XQH H[FHOC
VRLIQHU SODLHV HW EUEOXUHV DX YX GH VRQ DFWLRQ DQ\
PDLV DXVVL GH VRQ DFWLRQ LPPXQRPRGXODWULFH TXL MR}
LQIODPPDWRLUH /D VWLPXODWLRQ GH OYDQJLRJpQqVH HW
XQH UpSDUDWLRQ SOXV UDSIL@HYRBMAMpW LORAXY @ \FH/ F KHD\S MK
EHO HW ELHQ XQH DFWLRQ EpQpILTXH ORUV GH OJXWLOLVD

3.12. Restauration des nerfs lésés

8Q JURXSH GIpWXGH FRIPWRNV® GHWOHQFPULGHQFH OfHI
OD SURSROLV GDQV OD UpSDUDWLRQ GH QHUIV FKH] OH UD\
GRFXPHQWpPH j FH MRXU RQ QH SHXW HIIHFWXHU XQ WRXU
VQV OfpYRTXHU

'‘DQV XQ JURXSH GH UDWV GRQW OH QHI VFLDWLTXH D p
DGPLQLVWUp j OD GRVH GH PJ NJ FKDTXH MRXU $SUqV
FRQWU{OH OH JURXSH WUDLWp j OD SURSROLVY PRQWUH FO
IRQFWLRQQHO QRWDPPHQW SRXU FH TXL HVW GH 6W PDUFEk
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DAHVW TXH OD SURSROLVY GHYUDLW r'WUH XWLOLVpH HQ FRP
GRPPDJHV LQIOLJpV DX[ QHUIV FKH] OT+RPPH

3.13. Régénération du tissu osseux

00 80HW DOVMNRQW HX[ SHQFKpV VXU OfHIIHW UpJpQrp
XQ WLVVX RVVHX[ HQGRPPDJp HQ VH IRFDOLVDQW @KU XQ
&$3(

$ILQ GH PHWWUH HQ pYLGHQFH FHWWH SURSULpWp LO\
OH FUKQH HQGRPPDJp /H &$3( HVW DORUV DGPLQLVWUp j O
LQWUDSpPpULWRQpPDOH FKDTXH MRXU /D UpJpQpUDWLRQ GHV
PYDOXpIW UpVXOWDWY PHWWHQW HQ pYLGHQFH VLJQLILFDW
GRQF TXH OH WUDLWHPHQW GHV IUDFWXUHYV EpQplLFLHUDL'
SULVHV KDELWXHOOHPHQW

3.14. Effet antioncotique

OLVH HQ pYLGHQFH GH OTHIIHW DQWLRQFRWLTXH

/THITHW DQWL RQFRWLTXH GH OD SURSROLV SHXW GpM]j
GHV PXWDWLRQV $LQVL 0O 9DODGDUHV VXLWH j XQH pWXG
TXH OD SURSROLV D XQ HIIHW GIDQWL JpQRWR[LFLWp &HW
LPSOLTXDQW OfHIIHW PXWDJgqQH GH OD GR[RUXELFLQH VXU
GRVH GpSHQGD ®XUMWRDO SURQW TXH OD SURSROLV H[HU
DQWL SUROLIpUDWLI VXU OHV FHOOXOHV GH FDUFLQRPHV p
FRQWUH OHV FHOOXOHV GH OfDGpPQRFDUFLQRPH GX F{ORQ
QRQHQVLEOH DX[ DQGURJgQHV &HW HIIHW HVW ELHQ PHVX!
QRPEUHX[ W\SHVY GH FHOOXOHV FDQFpPUHXVHV

OpFDQLVPH GIDFWLRQ

&RPPH QRXV OH YHUURQV OHV SURSULpWpPpV DQWLWXPF
PpFDQLVPHYV WUqV YDULpV WHOV TXH OD VXSSUHVVLRQ GH
OfHIITHW DQWL LQIODPPDWRLUH GH OD SURSROLYV OD GLPLC(
FDQFpUHXVHVY OH EORFDJH GH YRLHV GH VLIQDOLVDWLRQV
DOQWLDQJLRIpQLTXH HW OD PRGLILFDWLRQ GX PLFURHQYLL
ELRGLVSRQLELOLWp GH OD YRLH RUDOH HW OH SURILO V€U
OHV UpJLPHV DOQMRDADYHHURQVY TXH OD PDMHXUH SDUWLH G
GH OD SURSROLV UpVXOWH GTXQH UHVWDXUDWLRQ GX VLJIC

8Q GHV PpFDQLVPHYV GI{DFWLRQ SURSRVp HVW TXH OD S
WXPHXUV HQ VWLPXODQW OfLPPXQLWpPp FHOOXODLUH HW Q
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O\PSKRF\WHV SRO\QPORVYpPRRPMN QRXVY OH YHUURQV FHWWH
PXOWLSOHVY FRQVWLWXDQWYVY GH OD SURSROLYV TXL DJLVVHC

3RXU FRPPHQFHU OfYH[WUDLW GH SURSROLV UpGXLW O]
XQ HITHW TXL D pWp SURXYp GDQV SOXVLHXUV pWXGHV 3RX
SRVVLELOLWp GITXWLOLVHU OD SURSROLVHMROQWUWRRWH FDQF
pyDOXp OH SURILO GYH[SUHVVLRQ GH FHOOXOHV GX FDQFHL
ORNYRQ OHV PHW j LQFXEHU DYHF GX GLPHWK\O VXOIR[\GH
WXUTXH /H GLPHWK\O VXOIR[\GH HW OTH[WUDLW DTXHX[ GF
YLDELOLWp FHOOXODLUH GH HW UHVSHFWLYHPHQW
OD SURSROLV SOXV IDLEOH TXH FHOOH GH OD PROpFXOH G
JUDQGHXU ,0 IDXW WRXWHIRLYV JDUGHWLQ| YOS HVWDILXH FF
FOLQLTXHVY VHUDLHQW QpFHVVDLUHYV SRXU pYDOXHU OfLPS
GDQV OH FDV GX FDQFHU GH OD SURVWDWH PDLV OTHIIHW

00 /LHW DOOQYKQWDQ VXSSOpPHQWDLUH GH OYDFWLRQ
SURSROLY HQ pWXGLDQW VRQ LPSDFW VXU OHV F\FOLQHV |
GIH[SUHVVLRQ GHV F\FOLQHV ' % HW GH OD F\FOLQH GpS
pJDOHPHQW OD SURWpPLQH S XQ LQKLELWHXU GH OD EDVp
GBHQGDQWH GX JgQH S &HWWH DFWLRQ VXU OD SURWpLC
S LQKLEH OHV FRPSOH[HV &GN &\FOLQH( &GN &\FOLQHS$
DYHF OD F\FOLQH FH TXL EORTXH OfDFFqV j 01$73 RX HQ ¢

'IDXWUHV pWXGHV FRPPHHWMOOH BHWW HQW LHVQNDY L G H C
VHQVLELOLVDWLRQ GH FHOOXOHV 75%,/ UpVLVWDQWHYV SDU
SURSROLYVY YHUWH EUpVLOLHQQH YLD XQH DXJPHQWDWLRQ (
GX 1) % /HSRXUFHQWDJH GH FHOOXOHYV D\DQW VXEL OfDS
VPEOHUDLW TXH Of$UWpPpSLOOLQH & MRXH XQ U{OH PDMHXU
75%/ FH TXL HQ IDLW XQH VXEVWDQFH VXVFHSWLEOH GH MF
FKLPLRWKpUDSLH HQ DGPLQLVWUDWLRQ FRQMRLQWH OfDU
OTHIILFDFLWp GX WUDLWHPHQW VDQV LQGXLUH GYHIIHWV V
VSpFLILTXH

/HV 75%$,/ VRQW GHV F\WRNLQHV DFWLYHV VRXV IRUPH C
OfDSRSWRVH GHV FHOOXOHYV FDQFpUHXVHV /HXU JUDQGH \
WV JdQWpPpUHVVDQWHY SRXU OD UHFKHUFKH PpGLFDOH $X QL
UPHSWHXUV GH PRUW '5 HW '5 FH TXL GRQQH OLHX j XQH |
OLJDQGV DLQVL TXYDX UHFUXWHPHQW GH OD SURWPpPLQH DG
FRQVWLWXHU OD SODWHIRUPH G DFWLYDWLRQ GHV EDVSDV
FRPSOH[ &H FRPSOH[H SHUPHW OH UDSSURFKHPHQW HW O
FDVSDVHV FRQGXLVDQW j OD PRUW GH OD FHOOXOH SDU L
'DQV FHUWDLQHY FHOOXOHV FHOD GRQQH DXVVL OLHX j XQ
DSRSWRWLTXH LPSOLTXDQW OYDFWLYDWLRQ GH OD YRLH P

&RPPH QRXV OTDYRQV YX ORUV GX FKDSLWUH WUDLWDC
LPPXQLWDLUH HOOH DFWLYH OHV FHOOXOHYV 1DWXUDO .LO
TXL WXHQW OHV FHOOXOHV FDQFpUHXVHYVY G5DSSHOORQV TX
OIDFWLYDWLRQ GHV PDFURSKDJHV TXL YRQW OLEpUHU GH
O\PSKRF\WHV 1.
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/ID SURSROLYVY SRVVgQGH XQ HIITHW DQWL PpWDVWDVLTXH
F\WWRWR[LTXH VDQV UpVLVWDQFH FURLVpH GDQV OHV OLJQp
FKLPLRUpVLVWDQWHYV

Figure31: Effet anti-tumoral de la propolis cubairia vivo. Inoculation & des souris auxquelles ont été inoculées des
OOMO ¢ SpU}E o0(223). ZEo] Z

1RXV DYRQV FRQVWDWp GDQV OH FKDSLWUH WUDLWDQV
DGDSWp GH SURSROLV SRXYDLW IDFLOLWHU OTYDQJLRJIpQQqV
DOOHU j OfTHQFRQWUH GH FH SURFHVVXV GDQV OH FDGUH G
FDQFpUHXVH

*UKFH DX[ WUDYDX[ GHNVODO %RQNVRMWDGpILQLU TXHOV FI
XQ H[WUDLW GH SURSROLVY VRQW UHVSRQVDEOHV GH OfDF
HILFDFLWp D pWp WHVWpH VXU GHV OLJQpHV GH FDQFHU GX
ILEURVDUFRPH KXPDLQ HW GIDGpQRFDUFLQRPH GX SRXPRQ

UHJURXSHQW TXDWUH IODYRQRWGHYV VHSW GpULYpV Gt
GX JO\FpURDO

/JHV FRPSRVpV HW SRVVQGHQW XQ SRWHQWLHO G
(& GH HW 1 —0 UHVSHFWLYHPHQW SRXU OH FDU

I NDFWLYLWp DQWLR[\GDQWH GH FHV FDIpDWHV SHXW MRXHL
DOQWLSUROLIpUDWLYH

112



Figure32: Structure des composeés testés pour leur activité antiproliférative (224)

3DUPL OHV PROpPFXOHV D\DQW XQH DFWLRQ GDQV OH SU
FHOOXOHV FDQFpUHXVHV RQ WURXYH OD SOXNpQpWLRQH $
FDUFLQRPH GX F{ORQ HQ SKDVH * * DLQVL TXTXQH IUDJPF
HWWH PROpFXOH OHV DFWLYLWpPV GH OD WRSRLVRPpUDVH
DLQVL TXH OfH[SUHVVLRE rGWD OB X\WRESFRLSAMRREUDYHHW GHV J
SURWPLQHV OLpV DX[ UpVLVWDQFHYV FRQWUH OHV PpGLFDPHI
FRQWUH FH FDQFHU /D SOXNHQHWLRQH $ FRQWULEXH j Oft
SULQFLSDOHPHQW HQ YLVDQW OD WRSRLVRPpPUDVH , HW Of

Figure33: Plukénétione A (223)

&RPPH QRXV OTDYRQV YX XQ SHX SOXV W{W Of$UWPpPSL
LPSRUWDQW GH OD SURSROLYVY HQ FH TXL FRQFHUQH XQH pY
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FKLPLRWKpUDSLH FDU HOOH MRXH XQ U{OH PDMHXU GDQV
SHUPHWWDQW DLQVL GIDXJPHQWHU OTHIILFDFLWpPp GTXQ WL
LOQGXLUH GIHIIHWY VHFRQGDLUHYV

/ITXQ GHV FRPSRVpV OHV SOXV DFWLIV GH OD SURSROLV
&$3( 00 3IDWNOPHWWHQW HQ OXPLqUH OYDFWLYLWpP UHPD
GH SKRVSKROLSDVH /HXUV WUDYDX[ SURXYHQW TXH FH FRI
SKRVSKROLSDVH ' DX QLYHDX GH OD WUDQVFULSWLRQ YLF
/[N DXJPHQWDWLRQ GH OfH[SUHVVLRQ GH OD SKRVSKROLSDV
OHV VLIQDX[ RQFRJqQHVY HW OD JHQqVH GHV WXPHXUV /H &
UpVLGX &\V GH OD 3/" HW GITLQKLEHU OTDFWLYLWp HQ]\F
TXH FHWWH DFWLYLWp QH VH PDQLIHVWH SDV FKH] OHV DQIL
FRQFOXUH TXH OfDFWLYLWp GX &$3( VXU OD SKRVSKROLSD
QpRSODVLTXH

6L OD SURSROLV D XQH DFWLYLWp DQWLSUROLIpUDWLY
GX FDQFHU YLHQW DXVVL GH VRQ SRWHQWLHO j LQKLEHU O
FDQFpUHXVHV /j HQFRUH RQ VH IRFDOLVH VXU OH &$3(

$LQVL OOHWHBIOYpPULILHQW GDQV XQH pWX®HO®HYV HIIHW
SKPQRW\SH LQYDVLI GH FHOOXOHV GX FDUFLQRPH KpSDWRF
VRQW pGLILDQWY 2Q REVHUYH TXH OH &$3( D HIIHFWLYHPH
+HS GH IDoRQ GRVH GpSHQGDQWH /fH[SUHVVLRQ FRQVWLYV
FHOOXOHV 6. +HS D SUHVTXH pWp WRWDOHPHQW LQKLEpH
2U OHV QLYHDX[ GH PpWDOORSURWpPLQHY GH PDWULFH 003
SKPQRW\SHV LQYDVLIV GHV FHOOXOHV FDQFpUHXVHV

/IH &$3( D pJDOHPHQW LQKLEp OYDFWLYLWp OLDQWH GX
OY%$'1 GDQV OHV FHOOXOHV 6. +HS

'"I{DXWUHV pWXGHV SURXYHQW TXH FH FRPSRVp VXSSUL
' X QLYHDX GH OD WUDQVFULSWLRQ YLH OJLQKLELWLRQ G
/TDXJPHQWDWLRQ GH OfH[SUHVVLRQ GH OD SKRVSKROLSDV
OHV VLJQDX[ RQFRJGQHV HW OD JHQgVH GHV WXPHXUV /H &
UpVLGX &\V GH OD 3/' HW GJLQKLEHU OYDFWLYLWp HQJ\F
TXH FHWWH DFWLYLWp QH VH PDQLIHVWH SDV FKH] OHV DQI
FRQFOXUH TXH OYDFWLYLWp GX &$3( VXU OD SKRVSKROLSD!
QpRSODVLTXH

ORGH GYDGPLQLVWUDWLRQ

/IH PRGH GIDGPLQLVWUDWLRQ GH OD SURSROLV GHYUD
VRXKDLWH SRXYRLU XWLOLVHU OD SURSROLYVY GDQV OH FDV
VHPEOHQW OLpHV j XQH PHLOOHXUH HIILFDFLWp TXH GTDXW
UpDOLVpH SDIHWMW D6 X]RQALREVHUYH XQH QHWWH GLIIpUHQFH
YRLH VRXV FXWDQpH 'DQV XQ WHVW Re XQ H[WUDLW DTXHX
SUpFRFH GTpYROXWLRQ GHV WXPHXUV FKH] GHV VRXULV Ol
UpGXFWLRQ PDUTXpH GH FHV WXPHXUV WDQGLV TXH OD YR
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S8WLOLWp GH OD SURSROLYVY GDQV OH FDGUH GTXQH FKLPLRYV

6L OD SURSROLVY PRQWUH XQ HIIHANPYXH RD KNMOLDXOWHV
OfDUVHQDO WKpUDSHXWLTXH SRXUUDLW ELHQ GDQV FH GR
GHV WUDLWHPHQWY DFWXHOV 'DQV XQ PRGgOH GH FDUFLQ
SRSROLV PRQWUH LQGPSHQGHPPHQW GH WRXW WUDLWHPHC
VLIQLILEDWLYHPHQW OD UpJUHVVLRQ GHV WXPHXUV ORUVT
IOXRXWDFLOH RX OD PLWRP\FLQH & VL OfRQ FRPSDUH OHV |
PPGLFDPHQWY VHXOV 'H SOXV OfDGPLQLVWUDWLRQ Gl
LQO®XL SDU OH IOXRURXUDFLOH FH TXL SHUPHW UH UpWDE
GIpU\WKURF\WHV $XFEXQ HIIHW QD pWp UHPDUTXp TXDQW
DGPLQLVWUH OJH[WUDLW DTXHX[ GH SURSROLV DYHF OD PL
GLPLQXWLRQ GH OD F\WRSpPQLH LQGXLWH SRXU OHV OHXFRI
UpVXOWDWY VXJIJqUHQW TXH OD SURSROLV VHUDLW XQ RXW
WUDLWHPHQWY GH FKLPLRWKpUDSLH SHUPHWWDQW GYDXJI
VHFRQGDLUHV WRXW HQ UpGXLVDQW OD F\WRSpQLH LQGXL
FKLPLRWKpUDSLH

3.15. Effet protecteur de la muqueuse gastrique

00 %DUURMO@ GpFULYHQW XQ HIIHW JDVWURSURWHFW
OD SURSROLV YHUWH EUpVLOLHQQH /YDGPLQLVWUDWLRQ G
FLQQDPLTXH GLPLQXHQW VLJQLILDFWLYHPHQW OH QRPEUH
PWHQGXH GDQV OH PRGqOH GH S\ORUH OLJDWXUp HW HQ XV
PJ NJ 'H SOXV OH SRXUFHQWDJH GILQKLELWLRQ GHV XC
&HV FRPSRVpV WHVWpV RQW pJDOHPHQW HX SRXU DFWLRQ
DLQVL TXH OHXU DFLGLWp /H S+ JDVWULTXH D GRQF DXJPH
FRXPDULTXH SRXU OHTXHO DXFXQH GLIIpUHQFH VLJQLILFD!
UDSSRUW DX FRQWU{OH 8Q HIIHW pPPHUJH j PJ NJ &HWMW
OD WR[LFLWp TXL HVW UHOHYpH j PJ NJ

3DUPL OHV FRPSRVpV H[HUoDQW XQH DFWLYLWp VXVFH
JDVWULTXH RQ UHWURXYH DXVVL OTDSLIJpQLQH

$ILQ GH FRPSOpWHU FHWWH FRQQDLVVDQFH GH OfHIIH'
GIpWXGLHULRQYPRR®BIGOAHH UDW Re OTH[WUDLW pWKDQROLTXF
SHUPHW GH UpGXLUH OHV XOFqUHV LQGXLWY SDU OfpWKDQ
GLPLAQXWLRQ GHV OpVLRQV SRXU GHV GRVHV GH HW
JDVWULTXHV D O HQFRUH GLPLQXp DLQVL TXH OHXU DFLGL

3.16. Effet anti- UV

/IHV SDUXWLRQV VFLHQWLILTXHY UDSSRUWHQW j OD IRL
FRQWUH OHV 89% HW OHV 89%
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/ DEWLROSOQWWp UHSRUWpPpH QRWDPPHQW GDQV XQ WH\
XQ H[WUDLW DTXTXH[ GH SURSROLV HW GH O\FRSqQH /HV D
SURWHFWLRQ FRQWUH OHV 89% PHW HQ MHX OHV SURSULpPW
VIQWKgqVH GH SURVWDJODQGLQHYV HW GH SKRVSKROLSLGHYV
SURWHFWLRQ GH OD SHDX /D IRUPXOWWRER G WP WG pHH LLFALL SS
G LUULWDWLRQ FKH] OHV UDWV VXU OHVTXHOV HOOH D pWp

7RXUQRQV QRXV j SUPpVHQW YHUV OHV FRQQDLVVDQFHV
SURSROLV j OTpJDUG GHV 89% /fDGPLQLVWUDWLRQ WRSLT:
FRQFHQWUDWLRQV GH HW PJ GH SRO\SKpQROV FP& LC
GIDGPLQLVWUDWLRQ DWWpPQXH VLIQLILFDWLYHPHQW OD IF
OfDFWLYLWp GH OD JOXWDWKLRQ SHUR[\GDVH DSUQV XQH F
ELHQ ORUVTXH OD SURSROLV D pWp DGPLQLVWUpPH DYDQW F
VIQLILFDWLYH GH OfJK\SHUSODVLH pSLGHUPLTXH DLQVL TXH
SHW GpGXLUH GH OD UpGXFLRQ GH OD IRUPDWLRQ GH GLPq
SRSROLV H[HUFH XQ HIIHW DQWLJpQRWRI[LTXH ORUV G{XQH

3.17. Effet laxatif

$I1LQ GH WHVWHU GHV H[WUDLWYV pWKDQROLTXH HW DTXH:
.DNLBW DO RQMWDOLVp XQH DGPLQLVWUDWLRQ RUDOH GH FH
GHV VRXULVY GRQW RQ D SURYRTXp XQH FRQVWLSDWLRQ SD
OH OR®RLGH XQ DIJRQLVWH GHV UpFHSWHXUV RSLRWGHV —

DGUPQHUJLTXHVY &HWWH pTXLSH D pJDOHPHQW IDLW GH
DPXHX[ VXU OH WUDQVLW JDVWURLQWHVWLQDO HW OH GHJU
PPEFDQLVPH GIDFWLRQ GH FHW H[WUDLW

/IH WUDLWHPHQW j] OTH[WUDLW DTXHX[ HW QRQ FHOXL |
VLIQLILFDWLYHPHQW OH SRLGVY GHVY VHOOHV FKH] OHV VRX
I[lUpTXHQFH HW OH SRLGV GHV VHOOHY GDQV OD FRQVWLSD\
ORSpUDPLGH ,0 QYDIIHFWH SDV OH WUDQVLW JDVWUR LQW
GHJUp GH FRQWUDFWLRQ GH OfLOpXP LVROp GH FRFKRQ Gf
HVW LQKLEp SDU XQH DQWDJRQLVWH GHV UpFHSWHXUV j Of
UpHSWHXU GHV UpFHSWHXUV +7 *5

2Q SHXW HQ FRQFOXUH TXH OJH[WUDLW DTXHX[ GH SUR
VDQHV HW FHOOHY GRQW RQ D LQGXLW OD FRQVWLSDWLRQ
H[SOLTXp SDU XQH DXJPHQWDWLRQ GH OD FRQWUDFWLRQ E
UpFHSWHXUV j OTDFpW\OFKROLQH

&HWWH pWXGH HQ FRPSDUDQW OfH[WUDLW DTXHX[ HW
POLPLQDWLRQ ORJLTXH GHV FRPSRVDQWY SRWHQWLHOOHPI
FRPSRVDQWY K\GURSKLOHVY GRQW OfDFLGH IpUXOLTXH HW
W\SH DFLGH FDIIpLTXH HW DFLGH TXLQLTXH TXL VHUDLHQMW
OD[DWLYH

/IRUV GHV WHVWYV DXFXQH GLDUUKpH LQGXLWH SDU OD
VIH[SOLTXHU SDU VRQ PpFDQLVPH SKDUPDFRORJLTXH SDUW
QUQKLEH SDV OD UpDEVRUSWLRQ GYHDX SDU OfLQWHVWLQ
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3.18. Effet hépatoprotecteur

/JHV PDODGLHV KpSDWLTXHV VRQW XQ GHV IDFWHXUV Gt
'DQV XQ PRGR&Y®H OD VWUHSWR]RWRFLQH HVW DGPLQLVW
OHXU LQIOLJHU GHY OpVLRQV KpSDWLTXHV /D VWUHSWR]R\
YLD XQH K\SHUJO\FpPLH FH TXL HVW HIIHFWLYHPHQW WUqV
GH W\SH $YHE XQH GRVH HQ SURSROLV GH PJ NJ MRXU
KLVWRORJLTXHV GHV UDWV VDFULILpY PRLQV GH VLJQHV G}
PDQLIHVWHQW SDU XQH LQILOWUDWLRQ GH OHXFRF\WHV HW
WUDLWHPHQW j OD SURSROLV PqQH j XQH DSSDUHQWH UpSTEC
SURSROLYV SHXW GRQF SHUPHWWUH GH GLPLQXHU OHV GRP|
GH W\SH GHX[ HW SRVVQGH XQH DFWLRQ KpSDWRSURWHFW
OHV KpSDWRF\WHV GDQV XQ PRGqOH GIK\SHUJO\FpPLH LQG

3.19. Effet sur le muscle lisse

00 3DXGIMDBE®QV XQLORMDMMMHYH [WUDLW pWKDQROLTXH Gl
REWHIWOW XQH LOQKLELWLRQ GHVY FRQWUDFWLRQV GHV PXVFO
KLVWDPLQH ,& “ J A PJ/i FDSVDLFLQH ,& “
& “ J A PRDUEDFKRO ,& “ J A P/i ,O VI
OD SURSROLV H[HUFH XQH DFWLRQ P\RUHOD[DQWH HQFRUF
HQFRUH UDUH LFL FHV UpVXOWDWY QYRQW pWp REWHQXV
VXU OfHIIHW DQDOJpVLTXH GH OD SURSROLYV

3.20. Effets secondaires

/T1XQ GHV DWRXWV GH OD SURSROLV HVW VD WUQV IDLE
H[WUDLW FRQFHQWUp GH SURSROLV D pWp pYDOXpH j J NJ
HITHWV LQGPpVLUDEOHV HVW GH PJ NJ FKH] OfDQLPDO H\

MRXUV QD SDV HQWUDVQp GIHIIHWV LQGpVLUDEOHV FKH

(Q IMHW FHUWDLQV FRPSRVDQWY GH OD SURSROLV RQW
F\WRWRI[LFLWp j IRUWHDGRDHEDDOORQW LGHQWLILp SDUPL H
PXFURQDWRO HW OH QpPRURVRQH
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Figure34: Mucronatol et némorosone. (223)

,O D pWp REVHUYp GHVY DOOHUJLHV GH FRQWDFW SULQFL
FLQQDPLTXH HW VXUWRXW j XQ FRPSRVp SDUWDFXOLHU O
OLWWPpPUDWXUH VFLHQWLILTXH UHSRUWH HQ HIIHW GHV FDV
GBULW XQH GHUPDWLWH V\VWpPLTXH ®RUV GEVYIHFZMM.RQ G
PU\WKgPHV GHV SUXULWYV HWUGWMK pPDXEKOVRRN B HQWRLV T K %X
FRQWDFW ORUV GIXQH XWLOLVDWLRQ WRSLTXH FRPPH FH
OHDXBHY SDWFK WHVWV RQW FRQILUPp TXH OfRULJLQH GH

2Q UDSSRUWH pJDOHPHQW GHV FDV GH GHUPDWLWHYV K
GILQJHVWLRQ GH SURSROLV HW GH OfHF]pPD YXOYDLUH O

8QFDV GT1°GgPH ODU\QJp DYHF FKRF DQDSK\ODFWLTXHD p\
SURSROLVY HQ WRSLTXH GDQV OH V2 QDUMIFUHYNY pG PXOHHP K & IV
OH SDWLHQW WUDLWp HXW EHVRLQ GI{XQH KpPRGLDO\VH DS
WUDLWHPHQW SDU YRLH RUDOH j OD SURSROLYV

,O HVW GpFRQVHLOOpP GITXWLOLVHU OH %DXPH GX 3pURX |
VXEVWDQFHYVY RQW SOXVLHXUV FRPSRVpV FKLPLTXHV HQ FRI
OH ULVTXH GH UpDFWLRQ DOOHUJLTXH

/IHV GHUPDWRORJXHV HW OHV PpGHFLQV JpQpUDOLVWHYV
QDWXUHOOH GRLYHQW GRQF rWUH LQIRUPpV GH FHWWH SR\
UPpFWLRQV FXWDQpHV GXHV j OfXVDJH WRSLTXH GH SURSRO
HW GX VDYRQ 2Q SHXW HQVXLWH XWLOLVHU GHV FRUWLFR\

00 *DGCHMW DOSURSRVHQW GIDWWpQXHU OHV ULVTXHV
OHWWHUV FDIpDWHYV TXL VRQW OHV SULQFLSDX[ FRPSRVDQ
HQ OHV VRXPHWWDQW j OfDFWLRQ GH OD FLQQDPR\OH HVW
TXH FHWWH K\GURO\VH GLPLQXH SUREDEOHPHQW OfDFWLYL
RSWLPLVWHY HQ DUJXDQW TXH OH FRQWHQX HQ IODYRQRWC
i GPYHORSSHU

(QILQ OD SURSROLV SHXW PRGLILHU OHV UpVXOWDWYV I
I NLQKLELWLRQ GH OY{DURPDWDVH SDU OD FKU\WLQH SHXW E
RHVWURJgQHY DYHF SRXU FRQVpPpTXHQFH XQH DXJPHQWDWL
ODERUDWRLUHYV GIDQDO\VHY PpGLFDOHYV
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3.21. Doses thérapeutiques de la propolis

'DQV XQH XWLOLVDWLRQ FKH] Of+RPPH OD PRQRJUDSKLH

PJ GH SURSROLV WURLV IRLV SDU MRXU SRXU XQH XWLOI
SURSROLYV j SRXU GHV EDLQV GH ERXFKH GHV FUqPHYV
DLQVL TXIXQH IRUPH FRQWHQDQW GH SURSROLV FRQWUH
WUWHPHQW WRSLTXH 'DQV OH FDGUH GTXQH YDJLQLWH LO
SURSROLYV DTXHXVH |
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Conclusion

/ID SURSROLVY HVW XQH DOWHUQDWLYH WKpUDSHXWLTXFE
SDWKRORJLHVY KXPDLQHV TXYfHOOHV VRLHQW EpQLJQHV OL
UHPDUTXDEOH SRXU OH WUDLWHPHQW GH OYfKHUSqV ODELD
RX SOXV PRUELGHV ELHQ TXYfLO QH VRLW SDV VXIILVDQW S
SHUPHW GITDXJPHQWHU OfYHIILFDFLWp GHVY WUDLWHPHQWYV }
VARRQGDBODHMIDQGH FRPSOH[LWp GIDFWLYLWp VIH[SOLTXH H
FRPSRVDQWY |j OfLQVWDU GH QRPEUHX[ FRPSRVpV QDWXUF
SRXU IDLUH YDULHU VD FRPSRVLWLRQ GT1XQ pFKDQWLOORQ
YRLUH OD YDULpWp GIYDEHLOOH SURGXFWULFH

,O FRQYLHQW GH GpWHUPLQHU GDQV TXHO FDV OTXWLO
IRUPH VHUD UpHOOHPHQW XWLOH 3RXU FHOD LO IDXW SRX
FRQWLHQW OD SURSROLV UpFROWpH 'DQV OHV SD\V Re OD .
HITHFWLYHPHQW GHV SUREOgPHV GH FRQWU{OH TXDOLWp 3
rwWwuUH UpVROXH TXHOOH SURSROLV HVW OD SOXV HIILFDFH
SKDUPDFRORJLTXHVY SUpFLVHV GH OD SURSROLV GRLYHQW |

3RXU FHOD RQ XWLOLVH GHV PpWKRGHV FKURPDWRJUD
GH SURSROLVY HQ IUDFWLRQV /H IDLW GYfLVROHU OHV FRPS|
TXDQWLILHU HW GH OHV LGHQWLILHU &HUWDLQHV WHFKQL"
SRXU OD FDUDFWpULVDWLRQ GHV pFKDQWLOORQV ,0 VHPE!
WHFKQLTXHV FKURPDWRJUDSKLTXHV j XQH VSHFWURPpWUL'

/IHV GRPDLQHV GITXWLOLVDWLRQ GH OD SURSROLV VRQW
EDFWpULRVWDWLTXH HW EDFWpULFLGH TXL HVW GH ORLQ O
SHUPHW GH FRPEDWWUH HIILFDFHPHQW GH QRPEUHX[ FKDP
pPJDOHPHQW XQ HIIHW LQKLELWHXU VXU FHUWDLQV SDUDVL\
SURSULpWp HVW OLpH j XQH DXWUH OTHIITHW DQWLLQIODP|
HWW XQ DQHVWKpVLTXH ORFDO ORUVTXTRQ OTDGPLQLVWUH
FLFDWULVDQWH HW SHXW PrPH SHUPHWWUH XQH UpSDUDW
HITHW DQWLSUROLIpUDWLI VXU OHV FDQFHUV HVW GITDXWDC
GLPLQXWLRQ GH OD F\WRSpQLH VHFRQGDLUH DX[ WUDLWHP
WKOSHXWLTXH GH SURSROLV LO IDXW WRXWHIRLY DJLU DYF
RQW GpMj pWp HQUHJLVWUpPpHVY ELHQ TXfHOOHV UHVWHQW I
GH SHWLWHYVY DSSOLFDWLRQV FXWDQpHV HQ JXLVH GH WHVYV

&RQVFLHQW GHV PXOWLSOHY DYDQWDJHV TXH UHSUpVH
GRPDLQH PpGLFDO OH -DSRQ HQ HVW GYRUHV HW GpMj XQ |
XWLOLVH OH SOXV DX PRQGH OD SURSROLV GDQV XQ FDGUFH
EUHYHW FRQFHUQDQW FH SURGXLW GH OD UXFKH VXLYL GF
+R QUK
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Figure35: Répartition de la déposition de brevets concernant la propolis selon les pays. (236)

%5 %UpVLO &KRLIQH $OOHPDJQWQQHPDUNUD)®BH +RQJULH +
-3 -DSRQ 3JIWWRWVYV SDBRXPDQLH5XE¥¥LH (WBBWV:8QLV =
GHPDQGH GH GpS{W GH E48H YHRW WHWEHRW®ED WX FRBBIHSR XU O
<RXJRVODYLH

/D SURSROLV EUpVLOLHQQH FRPSRVH XQH JUDQGH SDU\
OD SURSROLV LPSRUWpPH SDU OH -DSRQ HVW EUpVLOLHQQH

/IH SUHPLHU EUHYHW GYLQYHQWLRQ GpSRVp SRXU OfXVDJ
FHSHQGDQW DOOHPDQG " 3&RPSRVLWLRQ IRU WU
'‘DQV OHV DQQpHV VHXOH OYf(XURSH GpSRVDLW GHV E
SXLV HOOH IXW UHMRLQWH SDU OHV (WDWV 8QLV GDQV OHYV
OTXWLOLWp GH OD SURSROLYVY GDQV OH GRPDLQH PpGLF
TXL YD GqV ORUV FRPPHQFHU j SRVHU GHV EUHYHWYV

/HV EUHYHWV GpSRVpV VXU FH VXMHW VRQW OH UHIOHW ¢
8QH UHFKHUFKH VXU GLIIpUHQWHY EDVHV GH GRQQpPHV D GI
UHSUpVHQWH OH QRPEUH GH EUHYHW V%GHIFIR VPV ¥ MU0 GHNV 6
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Figure36: nombre de brevets déposés sur des produits utilisant la propolis, valeur absolue. (236)

6HORQ OT, QWHUQDWLRQDO 3DWHQW &ODVVLILFDWLRQ ,3
EUHYHWY OD SOXSDUV GHV EUHYHWYV GpSRVpV FRUUHVSRQ
PpGh®6 VWRPDWRORJIJLTXH RX K\JLpQLTXH HW $ / QRXUULW
ERRWQY /H$ . UHSUpVHQWH GHV GRFXPHQWY pWXGLp

/ID UpSDUWLWLRQ GH FHV EUHYHWY VHORQ OH GRPDLQH C
© OHGLFDO B3URSHUWLHYV 2 UHJURXSH OHV SURGXLWYV TXL R
OTXVDJH PpGLFDO QTHVW SDV FODLUHPHQW GplLQL

Figure37: brevets déposés par année selon le domaine d'utilisation de la propolis. (236)
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-XVTXH OHV EUHYHWYV FRQFHUQDLHQW HVVHQWLHO
OD SURSROLV RX GHV IRUPXODWLRQV VXVFHSWLEOHV GTHQ
ObLVY GHSXLV OHV EUHYHWYVY SURWqJHQW GTDYDQWDJH OHYV

/D SRVVLELOLWpP GIXWLOLVHU OD SURSROLV j GHV ILQV W
OD SUpVHUYDWLRQ GHVY DEHLOOHYV GDQV OH PRQGH &RPPH
DFWXHOOHPHQW GH IDoRQ FRQVLGpPUDEOH $LQVL GDQV XC
ODUWLDO 6DGGLHU SURSRVH DX SUHPLHU PLQLVWUH GJLQV
ORQGLDO GH Of8QHVFR 8QH UpFHQWH pWXGH UpDOLVpH HC
UPOLVpH SDU -DFREXV %LHVPHLMHU HW VHV FROOQJXHV DV
ELRORJLTXH GHV SRSXODWLRQV GYDEHLOOHV VDXYDJHV G
GW ]JRQHV pWXGLpHV HQ *UDQGH %UHWDJQH HW GHV ]JRQF
SRSROLV SHXW RIIULU GH QRXYHOOHV SRVVLELOLWpV j OD
OYDSSDXYULVVHPHQW GH QRWUH SDWULPRLQH QDWXUHO Y
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Annexe 2 : Croissance de différentes souches de S. epid&gir v % E * v }v. vSE §]}ve E}]se vS ¢« [ ES
alcoolique de propolis : (77)
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Annexe 3 : Capacité de formation de biofilms de différentes souches de S. epidermitis en présence de concentrations
E}]ee vS o [ A SdicopliqueCie@dpolis (77)
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