
FVGI\GFGNLFEGZ?

KFGEF[KRVNE,

FPI'NZVGBFVRKPK\C',PZMHZVGBK[KCB,\N-F[GPZ,FVYGNJFNZVGBFSBYNZ,BGRKCZSKJ\\N-BCKC

CFS\MNRGKPKRFG[PBNFTNFKCJKO[GRKO[NPKDHZFIKKO
FK[ZBNK)GBGNKFMNNTGNPKCPSDZ\FDNGCNKHXKF(

P\YCNFZG[O[K\MQGJGCKFXTKZKORGJKONFS\DZ,N\VYE
CPSDZ\"FZB[FYJQ"GNSD\P[BKV\FPXGKRG\[BGNKBKVKKRF
B\FEGZG\FYGEPKO,EGZG\[IKKFONBZGVEGBGFGD[GTN
"PD[[NMSU".RJKKFHGPBVKKR\PKDHZKO[GRKOCIKKFKGPKGO,
P[KZG\XCBKGTECIKZ\PYXGT,PF[YT\HPQNJGC\FMNN
CVTKNG\F\RECG\K\GTENCIKZFCF\PSZG\PETK\GFZIC\
FKET.INYP\MGRG\BNGMRZBFFQMNN-TGNPKG\GY[GZG\
CTNKKFPZ[KPFCZGGIFFVZJK\,CFMRS\PKI[GCMGNN
FBKRJZRJGCIEKZ\PKZYTFJNGGKHKFTNI[CGQYZKB\SVZKO.

NBCFMZIMNF[KRGKKOFKGPKGPKKOFCKBGNENG\PKETGBU
NFVL{CINYOSKKTGNYCN\PKETCRYN)NNBXGZLCF[YTF
PZGCF(,GNBCFMZI[KRGKKOBNGFCKBGN[KJIKG\GNMQBKQNCYZ
BG\OCIZKVG\,BLPS\PR\CMN-HB\PDPF[NCZKIFPQ
FYG[K,PFKPRTG\PF[YT\PBPWGCFED[\FIKKOFYNKO
GRGIG\PZCK\.\GVTFHGBKRFCFMZIKKIGEK\NK[ZBN,GKK\MQ
[FKBPBVKKR\B\ICZ\F[VTFPTZCK\.

NBPGZCFYEPFHGF[NMFK[KZFTNPETKFZVGBF:CIKZ\
PYXGTZVGBK.CGDZKFVYGNJG\NZVGBFCK[ZBN,[RI[CG
NTKNK\TYCEZK[G\FF\YCNG\FDCGFG\)CIKRG\MRKSF,ZBKGQ
BK[K,PCIRKOVSKMGPJZKKOGMKG"C(,CEGPFNJKKSKOCXCB,RJG
CTCZNCIGZCPYXGTG\"FY[KO",ZCKFB\DZ{MMKZGZDKF
GCTKYZMKZGZDKK\CK\-FIHFGNC,RKZGMKZGZDKFGZVGBFVRKPK\.
HMGZNKP[RG\KKFZB[GRG\[MPTJGNBRK\QFKFNBKK[PINYG\
MZVGB\TGZ,V\GNGDKFGMKG"C,[RI[CGMNBPB\DZG\PSVKY
CKPKOFFO.

PIE-DKSB,Z[KP\FPP\KRKONPINYG\FPB\DZG\,GCP-
KGIECPZMHKOF[NK[GRKKO,FKK\FBZGMF.MKGONPINY\TGZ
BI\PP\KRKO80PGTPEKOFPGMRKON[NO[NPGRKOPDGIMKO
TCGZF\YCNG\OCTGE5[RKONPINYF!!MDGQ"[KZG\"
CPINYF"NBPB\DZ\"CXV\.P[KIG\TOZGVBKOBNFP\YCN
FZG[O[MNPBGGKKOFGB"IKKOYNKOGT[KK\MSU".PBKEL-
DKSB,BK-VRKK\ONPINYG\PB\DZG\PXJEY\CYG[KFY[GZ
CTCGEF,CF[YT\HPQPZGCFGCBK-FKMGN\FPYCKNFNFVKYMSU
CRYN.

FCZKIFP"ZVGBF"

FCIKZFCVYGNJFNZVGBFM[NTXPFFKGG\FB\DZ.TXO
FF\YCNG\FKGG\FBG\FXJKKRG\NP\YCN.C[RKOFBIZGRG\
RXVK\KZKEFCPSVZFVGRKONVYGNJG\NZVGBF,GNGNBFTNKKF
FPXGKR\PICZFTPKON[TCZ)[ZCKOPFP\YCNKOMKGOFOEGZ
[RKNTNKKFHG(,FPDPFFKK\FCGNJ\BUKG\Z.

BLZBFHFVNB,DONBIZ[F\YCNG,NPEGGBUSKKPGB\7
[RG\FF[YTFGFKKSGZKO,ZCKOP\KKSZKOGP\NCJKOCTHKC\
"FPYXGT".BKQPSVZKOPEGKYKOTNPSVZFCGDZKO["RJ[G"B\
PYXGTFZVGBFGTCZGN-3TRVKO:CKGJMRGNGDKF,ICZG\
VZPXCJKG\GP[VJZVGBK,BLFOBKROFKIKEKO.FJTRFCVKFO
FKB"IKKOYNKO"KG\ZGFMRSFPZGVE\.

FCZKIFPPIYZ

TGNOFZVGBFPJCTGFGBTGNOPIYZK,[N\FKF,NKPGEGKK[GO.
MNZGVBCKSGEGFGBCN[GIGYZ.INYPYSPG[NTGNOFZVGBF
RTGWCML[FGBNTGNONB[KDZ\KGBKQIGNFBIEEGPFNYGEPG.
FZGVB\PKEZXFN[VZB\FJKVGN,NFCKBNZKVGKPNB,NPRKT\
FPINF,GMKG"C."CZKI\"FZGVBKOFXTKZKOPTKSGYCPIYZ
MKGOPCJB\[JIKG\,IGSZZXGQNF[YKTGRFKKFBIZFIKKO
FYNKO.C[KIG\TOZGVBKOXTKZKOFGTNGRKPGYKOBNF:
"FIGYZKO-ZGVBKOIKKCKONTCGEMVNMVNKKO,FQCYZKBFGFQ
CCKXGTFPIYZ,FOBKROP\GDPNKOMZBGKC[TF[ICZKFO
P\VRKONZGGI\OFBK[K\,GNVKMLBKROZGBKOPYGONCIGZCTGN
RGSU[NFPIYZ.

N"CZKI\PGIG\"HGF[NMFNBGPK\PPEZDFZB[GRF.
K[ZBNF\BVKKRFCHQPKGIEHF[NZGVBKOIGYZKO.PSVZO
FVGI\GFGNLCBNKEKCKJGKCKZKE\KKXGDOCMRSKOCKRNBGPKKO,
CFVI\FCPSVZPBPZKFOCM\CK-T\KGYZ\KKO,GCYXZF{
KZKE\YZRF[NK[ZBNC\IGOFZVGBK-PETKCCIKR\"MKPXKGQ
\XB\GZF".

VZ[G\ZGVBKO

C\VYKEKMPRFNPINYFNZVGBFVRKPK\PHF17[RF,R\YN\KC-
2PYZKOPKKXDKO[NSJBH'ZKOG\DGCG\KFO,FPKKXDG\CPKEF
PSGKP\\GVTFHG:

SJBH'Z1:CTCZGJKKSCIKN-FBGGKZ,CGDZFVYGNJFNZVGBF
C\N-BCKC,PXJKKQCMN6[RG\NKPGEKG.CF\YCNGNPINYF
NZVGBFVRKPK\DKNFKETRZIC,TXPBG\,KGHPFG\GL2=3
[CGTG\\KVYEMZGVBPQFPRKKQ,MPTJ"BIZBKXE".[BKV\G
FKK\FNF\PIG\CPYXGTMKZGZDKT\KZMSUGEIFTNFSUTKSGY
CPIYZ.CFPNX\KNPRFNFPINYFFPCGY[\M\C\K:"VZGV'
RMCE,BRKPYGGF[NB\YCNGNF\PIG\BXNL,MKBRKPTGRKKQ
CG".PGCQPBNKG[FR"NF\YCNPKENF\PIG\CPINYFFR"N,
GCTKYZNRGMIMK[GZKGKGXBK-FEGVQ[CNJGCMNPINYFCF[KZ\
MSJBH'Z.
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NBIZ[RF[NTCGEFCBG\FPINYF,VZ[NTCGEF
[KDZ\K\MJKKS.JTRG\KGFMNNKG\FKGBMHCFPFTCGEFFY[F,
KISKOVRKPKKO)Y[GZKOC\IZG\TNPYGZG\VZRSF(GTGE.

FTZF:PEGCZC[PRFGSN\B[NFICZFFK[ZBNK\,B[Z
TCZB\2PCIRKFPKGQFDCGFKOCKG\ZCT[KKFFK[ZBNK\)YGZS
JKKSGF\YCNG\NVYGNJFNZVGBF(,GB[ZVZ[NTCGEF[KDZ\K\
RGIFCPYGONF\PGEETOB\DZKFZVGBFFPGEZRK\.

SJBH'ZK\2:SJGERJK\PXJKKR\CXGZFKGXB\EGVQ.\KVYEF
MYGEPFPKGPFFZB[GQCPINYFNZVGBFVRKPK\MZGVBF
TXPBK\,CTN\\BGGFNKETGNPXGKRG\,BIZKG\N[NPG\
CTCGEF,CTN\KMGN\\VKSFGRTKP\FNKMG\.

CPINYG\FVRKPKG\MKGOFSJBH'ZKOBKROPCXTKO\GZRGKG\
NCEO,TYCJTR\ON"YG[KCTCGEF".MNFPZMHKOCK[ZBN
RZ\PGN"FJC\"PXCO[NFSJBH'ZKONPZG\FTGPSFRGSU
FPGJNTNFZGVBKO.FBV[ZG\NCXT\GZRG\NCEPGXD\
NSJBH'ZKOPXJKKRKO,FPGMRKONFXKD"TXPBG\"PGYEP\.
N\EFP\FXGG\FZVGBK,SJBH'ZK\PXJKKR\HGEI\FTNFSU
GPKGHP\FB\FBV[ZG\NCXT\GZRG\NCEF.

FTZF:PYZFHFPKKXDDOFGBB\FVKIG\CKMGN\
FF\RECG\,CZXGQNFGMKI,NF[YKTGMKG"C,[NEGZFZGVBKO
FRGMIK.FGBPKKXDB\FEIKKFN"TXPBG\"GF\PEFC\NG\

CBIZKG\[NBIZKO)CPYCKNNTHKCFPBGIZ\[NKNEKOCGDZKO
B\CK\FGZKFO(,GBOPEGCZC"BZHKO",FKMQBHGCKFYKZ?
)FSJBH'ZK\CIZFNF\PIG\CZVGB\TGZ(.

EKGQ

F\PGRFFPXJKKZ\BKRFPIPKBFNBZXRGCMNNGNEGZFRGMIK
CVZJ.BKQPBPZHFCBNHRGIB\BG\OCGEEKO[TEKKQZGBKOB\
FB\DZ,FPXGKRG\,FF[YTFGFF\RECG\NRDETKRKFO,GK[MBNF,
BLFGBCBNF\ZKTCVRKFBPGRKOTN[KRGKVRKFPXC.FBONB
RK\QNPRGTB\FKTNPG\"HQFZGVBKOFIGYZKO"?FBOK[N[YGN
NTCGECZGIFHPQGBGNKNBV[ZNFO\RBKOPGTEVKO[NB
KGJZEGCJZEG\FKGPKGO)VZRSF(.FBOK[PYGONPSENIH

K[ZBNK)National Institute of Health(,[CG\FKFIPPF
NPXJKKRKOFPGMRKONF[YKT~[OPYGCNM\FNKLKTKNCFYP\
ICZG\FHRY)start-up(CK[ZBN|.

PZMHMHFKFKFPZMHPXGKRG\YNKRK)PGDCNCFKYVGCEGPF
N-NIH.TYCP[MGZG\RPGMG\C-NIHDOPGSEHF"SGCN"
PCZKI\PGIG\(TO\RBKOPKJCKKONPIYZ)P[MGZG\PMGCEG\,
PTRYKPIYZREKCKO(GKMGN\FGZBFCZPFFDCGFFCKG\Z.

KK\MQ[TEKKQFT\NF[KCB\FDNDNNBIGZ.

MZGRKYF

HKFGKDRKOCIKKEYFDGZONZYC

FIKKEYClostridium perfringensPHFOCEZL-MNNZYPG\NBIZ
VXKTFBGRK\GI.FIKKEYPSGDADGZONZYCDHKFPGCKNNFZS
PFKZ[NFZYPG\,NBNI-EOGNPGG\.

[KPKJSGGIC')PNAS, January 2002XGJJC-Nature

Med, 2002; 8: 119(VKZSPGB\FZXUFPNB[NDRGOFIKKEY.
FPKPXBKOPDNKOPBVKKRKONBNKPG\G[NFIKKEY.RPXB
[FDRGOISZPSVZBRHKPKONKKXGZIGPXG\BPKRKG\,BLPMKN
BRHKPKOPZGCKOFBIZBKONYNKJF[NIGPXG\BPKRKG\
GSGMZKO.

C[NCKOFZB[GRKONFECYFPVZK[FIKKEYZTNRKO
FGZSKZYPG\,ECZFYG[ZB\FBNKPG\TOEZK[G\KG
F\HGR\KG\,CB[ZFGBRKHGQPIGPZKOFPGVZ[KOCTYCG\
FZSFZKYPF.

FIGYZKOPXKTKONV\IPGXZKOZVGBKKO[K\TZCG
CPRDRGQCBPXTG\GPRXNFIKKEYIGPZKPHGQBNGMCZC[NCKO
FZB[GRKO[NFHKFGO.
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