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Cationic antimicrobial proteins (CAP) :
antibiotic-like mediators in oxygen
independent antimicrobial actions
of neutrophils

Joun K. Seitznacer, M.D.
Professor and Chairman
Microbiology and Immunology, Emory University,
Atlanta

Neutrophil polymorphonuclear leukocytes (PMN)
have antimicrobial mechanisms that require O,. They
also have antimicrobial mechanisms that are inde-
pendent of O,. The oxygen independent mechanisms
are the subject of this paper. They involve several
proteins associated with the cytoplasmic granules of
PMN including CAP that lack demonstrated enzyme
action and other cationic proteins such as neutral
proteases, lysosomal hydrolases. Besides these pro-
teins, hydrogen ion concentration, fatty acids and
complement components all may enhance the intra-
leukocytic antimicrobial action of PMN.

Many years ago, Petterson extracted very cationic
proteins from human pus. He found they were anti-
bacterial. Shafer, working in my laboratory, has now
shown that PMN granules have at least 2 CAP. One
is 57 kilodaltons, rich in lysine, and very hydropho-
bic. In concentrations of 107!2 molar it kills an Re
mutant of Salmonella typhimurium. The other CAP is
37 kilodaltons, rich in arginine, and very hydropho-
bic. It kills this Salmonella in concentrations of 10710
molar. These concentrations of the CAP are readily
achievable in the phagocytic vesicles of PMN. Both
proteins kill gonococci. They appear similar to the
bacterial permeability inducing factor (BPI) of Weiss
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and Elsbach and the vallcy AB proteins of Modrza-
kowski and Spitznagcl. Both proteir-. bind to Salmo-
nella with ionic and hydrophobic forces. The ionic
binding according to Shafer is dependent on unsub-
stituted phosphoryl substituents of the j5-1, 6-linked
p-glucosamine ditaccharides of the Lipid A moieties
in endotoxic lipopolysaccharide (LPS). The hydro-
phobic binding is inferred from the greater anti-
microbial action of the CAP against rough Salmonella
compared to smooth Salmonella but its molecular basis
remains to be demonstrated. It seems likely to involve
the fatty acids of Lipid A, hydrophobic outer mem-
brane proteins, or both.

Both the 57 kd and the 37kd CAP are associated
with granules that cosediment in sucrose density
gradients with the azurophil granules of PMN. These
granules degranulate early during phagocytosis of
bacteria or yeast depositing their contents about
these particles. Monoclonal antibodies prepared in
our laboratory enabled us to locate these proteins in
They can also be used to detect,
measure and compare the amounts of these proteins
in normal and abnormal human PMN. PMN def-
cient in one or both of these CAP could be usefu
in studies of the role of the CAPs in PMN function.

What evidence says that these CAPs actually kil

PMN granules.

phagocytized bacteria ?. For one thing the purified
proteins kill Salmonella under anaerobic conditions
as well as they do under aerobic conditions. So do
the azurophil granule proteins from which they are
derived. Resistance of Salmonella typhimurium LT2
and its outer membrane mutants to the CAPs is pro-
portional to the length of the bacterial LPS polysac
charide chains. Thus smooth S.typhimurium art
more resistant than are their rough mutants. Deep

rough mutants are least resistant. Noboru Okamura



VOL. 32 NO. 3

CHEMOTHERAPY 178

showed that the Salmonella LT 2 and its mutants
were phagocytized by anaerobic human PMN but
they resisted intraleukocytic killing in the same or-
dered fashion that they resisted the CAP. PMN of
CGD patients kill Salmonella and gonococci as
readily as do normal PMN. Since PMN of CGD
patients lack O, dependent killing it may be infer-
red that they kill them by oxygen independent
mechanisms.

We have shown that human PMN have at least 2
azurophil granule associated cationic proteins one of
57 kd and one of 37 kd with potent antimicrobial ac-
tivity resembling that of Polymyxin B. These pro-
teins could have a role in oxygen independent action
of human PMN.
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(granulocyte-macrophage colony stimulating factor)
ERER, FHERB IV =2 R 7 > — S OMINE LS
(LR LDOTHD, bL, =D CSF niHEL
T, BEREEIN, FHRRBH I~ IRT ;-0
BoeMine L, LhrbEhboMBoFTEHCHMEL
LR LTV B LT3 L, MEBRRICHT2EhHE
WD D Lk, HAEDPROYREN P 75 { ool
£, Sl EBFRBIPCEFEE DOMRIEOHRBRCH LV
BRBELBA TTRBMES B Bo o, Th¥T, CSF Mg
LTREDEBILT LIESCEONLTEL, B
T LY 2R%B5Z EXVRBETH 7

B2, 1976 4, Rt GM-CSF % # 41 5 %
(CSF EEAEH) *#MHTRRA LI, ZORRARKZ, =
— K=Y AADOBHEIED T HRTH->T, CSF E4L
% (OTUK #%) *BMIhicz—F~v AOKMBM
e B i BR ¥ IE B 3, 000~5, 000/cmm & 300, 000~
500,000/cmm LEML, Lird, EORELBEFCHE
LIciFRERTH oo £2T, =D CSF EABELH
¥E LT, vt CSF BT aMink Ty, F0BH
Wiz CSF A2 @EAThTV52k, —2k G-
CSF L4 #x Hh b DT, granulopoiesis ¥ {RET 5
HFRITFHEOBEATHHE LABALMKINI,
$ 5—2i% M-CSF L 4 £ 2 Hh5 DT, HFENE
EAZVEEATHH, $XHL=2r7 - OHM
SMexRET S ERbh N, BEXLU EOBITITE
»BRTL Ve G-CSF DUBAHLN LR -7DT
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MATRI I B DB/ OW TR X tadic, R E
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'C’ﬁ 6‘f¢o
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CSF EAMEFOMAERKR O Y & 4, 3EEHMNE
Hh, FosEgwhc CSF REBX K, KW
CSF % ARIcBAI0IT, Thbo fElako KEER
RO X RS, EREEREC IHRBELN, LB
ERYACTHHEERNIhice + CSF XEE
bhaXdiirotcs,

Z @ CSF MAIZ AT, £D in vivo HENVKREX
Nico R—FRYABBWVIER—-VF Ty b E2AWVT, &
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EH~vRALARECEAIhD L HME, STF
Bi3 5 hE CORMOBRANLEL LTV 5%, &
EOBMTIE, STF ik A FEROAELAIRGERGN
HhH, BEOLLFTEARK OB Ih, Bigics
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TR EREOMBLr#L, BHEREL LTELET
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RSB RRRIE D RS, KX OREEMF LR
DRELERLBE, ETHIIREOLBL¥RT
B55, BB L LTRIERFORELY#ELLC &

RIEBFICMLTIRERS JUBKOZREOREY
¥ LBHTHD L, Weinstein, Gorbach, Bartlett & Di
18 L= MR (Biphasic infection), H 3\ ii—#
#33R (Biphasic theory) AR XM BH DB, KBiIT
Bt 7L CIIEEEE 2 Superoxide dismutase 36 X
U Catalase %535 = & 2 RF ORI E L VRN &
BEAEL, I HERROSMBEROEIRTHEF
KfE®E D Superoxide dismutase FE#ED H4® D 5\ 1T
BV RIS ERRRECA I RREYE LTV 5, T
BHLRRBIICFRROBILBRTEAIOETALA L
£%o

ChEBKRRMS X b & T SEME, BF - BERR
i, BERRRPECKVTY, MAHE, TRt
HEBERIEOHEL B, EBEROE ST Lt
TV, R L TIXSRDOZ L LIRS - IFEH
B LTHEAN 7 P A2 HTHEFNBIRI NS,
—%, BEERECBLTIZ, Tobramycin & Metro-
nidazole DHtFALEH T2 EDRETH B0

SROMBEE LT EERBEC ST 5 IR HEE OH
Xk, BEAIIIT 3 B. fragilis DFREYED 5\ i Bacte-
roides group "% Endotoxin AfH DA% & £ DEEFKAY
BRI LUK LTV B,

1 RSMEE TSI D RERF

& B B-mn ER
FH R H BT R RB R R

B4 DRER L -SEEENEEMN ORI YA LT,
ZDOREBFCOWTEEYINL 7o

BBR 47 LIk 11 R ERBE T RRRIC
BT 792 FloBEMEYRRLE, 205 71 FEH
(9.0%) ESHEOZSIWSh, 43 FEH (5.4%)
RRSHE LTSS E ARSI R EATH B,
BH¥T, 14.4% OWMEN CHRIHE SIS his,

M S/ M X h - RS EE 125 ¥k AR, Bac-

teroides fragilis 44 ¥k, Bacteroides thetaiotaomicron
8K, EDMOMENM: 7 2 MMM 5K, Clostridium
berfringens 30 ¥, X DM D Clostridium 9 ¥k, Pepto-
coccus 20 ¥, Peptostreptococcus 8 ¥R TH - feo BRIKE
NOWMED REMRIEHET 5 &, BERIH K
30 £ (28.0%), FF - MAMMY 26 4 (24.3%), BF - A
MRS OB 12 5 (11.2%) TH o 1co AR
MTBIHI 39 Bl (36.4%) THBHA, D5 #y2/3
DESIBOBR ML T T 1o b ARER MUY BT TR
T, 1/3 OHTIREA S T IR G I R 7eh 5 feo
Bacteroides RHBITIXIZ L A & DERTRBER MY
HETE, K> - BAER > ML OMTH - 1o
Clostridium ¥ ) Cix 42 Bk 26 R &, PRSBBBHER
LERCIIE 30008 A

BEB RIS RRNEORERF Y RNT 2 B Y
T, FREE, RIEEY DB BB REMERAD 5
b, MBSERBHEROBREM LIS % L 1B 7 22 EH
24 =Y = FRDWTRN R -1 ZhbD ER
DM T 41 BOMEIF R H X h 2 TOAR
%, Bacteroides 15 ¥, Proteus 7 #: (indole (-)
5%, indole(+) 28K, MRS ABBIEIRE 6 #k
(Peptococcus 5%, Peptostreptococcus 1#k), H7
FOKE S 6k, BERE 48, RINE, Klebsiella, Clo-
stridium, Acinetobacter £ 1¥CH b, 2 WE KD
53.7% RSB TH 1o FREMORD M
10 ), FFRMEEERIEEORBREAT 6 6, WK
HEEOLDKHMLSHIT B b, 58.3% DEMTHRE
HEENIMEINT W oo 41.7% DEMHEEEME
RATH -7

chb 22 FEFOEMEYREDR LI OBE 24 &
hl, TRUADEOBE 48 Mo\ T, HEE
WD HBHITIE - o BIMEM OWRES H12 1 FBHEL D
HFRMEE 3.0 Bk, MR 1445, 4beT 4.4£1.2
BWOBEMEHIME hlo, ¥, 70.8% DKtk TS
EroMIht, —7, FEMLEHOEWE, HIX, TR
HE2.7E, IR0 68 AH¥T 3.3+1.9 #ko
HE AT I, ¥, MIKNE 33.3% OKkGgs
CHmEShic, ZhiyBWMRlcas L, BWmEYROHE
Tk, RBE, BREIE+ 15 ik (62.5%) »HK
H, Proteus 13 13 ¥4k (54.2%) H 5 14 #kiH, &K
7EIXOKRE (B7.5%) »H¥H, Klebsiella, E.coli i3
£ 4 5Bk (20.8%) H LR, Bacteroides i3 15 ik
(62.5%) 6 22 R, K7 5 ABEREIZ S K
t (33.3%) » b 11 BRI S hiz, —F, FEEMIED
DOFIE 48 BfETiz, KIBEIT 26 Kk (54.2%) 15
B, BXREX 25 Bk (52.1%) 1 HKH, Staph.
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spider 13 9 Mtk (18.8%) » &M, Proteus |2 15 W
tk (81.8%) » & 17 BRMH, E.coli 127 Mtk (14.6
%), Klebsiella v3. 5 itk (10.4%) » M, Bacleroid-
es 12 12 Witk (25%) Mvi> 18 BRMH, MEM: 72 A
IRz 9 itk (18.8%) Mo o¥kmitahi, ¥,
WM AR RSEEEY R O WA\ T b TR, KT R
NODOHRNALhENTH -T2,

W, WEORRY RIEETIIC 3 B2 K NR
DEBEITIE T Do BIESITIE A MNARZPT
{, W7 ¥ ORM, Corynebacterium, RE 7 ¥ X
WieLORMEIRD T LENBVN, RENTIZIMNR
BurL, a5 Lk LT
5, ¥z, Galpin i3, Wi kMMmEE T, MaH:NRE
A&, HMLE, VMHBHRYRAOLFRTHHI LY
BTV, ThHDI e BXIHEDE, BEHER
ORI, FRENCIOMED, RELTHELLC
MEEEAMETA IS5, RTIREBOERLE LD
2, MPEEE, Proteus, WE 7 ¥ oM & oWMfEY
FILBWEVWR XS5, ¥, BEORIL, WiMmiERE
RS, BRiC Bacteroides DIRFTHRMED K & ey
HERLTWBDLBbRhS,

MR X b Clostridium DYREEnt: 42 FERD
BRAMIPYBEREBHOHET S &, 26 ] (62%) DEM
TREBAFIFAHT ot & D 5 B 21 iz Clo-
stridium BHRBHFIT H b, 3 A TIXABBIT Coryne-
bacterium, K7 ¥ oRWx ¥ OEMBERI R X
hico ¥, ARFOBMAEE 24 EMCOVT, BE
MEMOWEERY, RIULELPOCRN L, BR
MEMEHEBTD Z L, BoRAEA7 7L THRE
L, GM #ifn GAM %XiZ#s, Phenylethylalcohol #ifn
MEPEERE Y AV RIIEE, GAM 7 e — %AV
T WEER YT~ 24 AR4G (16.7%) 26,
Clostridium perfringens 135>t X iz, Bacteroides i1
B EhY, 2ATHERIE7 S 2 BEREAKRH 2 h
foo

WBETk, MEpEERE, KRS HRM & h i fs
Hlabhtcz b, BEBENDOKE 3 C, Clostridium
perfringens DB INBHAND 5 & &, FRRYRMDO
Clostridium IEMHBEFCENRETID = & i &h
5, MR Clostridium X AERY O 2R L
Br&EFCHotc bV Do —F, Clostridium OFE
HEBOHOLMIRIEND & b h, BHERRHRD Clo-
stridium perfringens BMIEWC £\, B X 3 L B
nAEnMARY AN LEALERLTWS, Wein-
stein I3, IMFEERICT, Clostridium OB Xhi- 25
Fish 11 §) (44%) 13, BRCIBLEEL LN LB

LT, MBUEMICT Clostridium AW E h 1oy
f, RORTROMEN b 2z M\ - WRLHNNG
RELBbhb,

2. HERRECETHBALENORERS

# XX
HEXPEEEN=NH

B AR 36\ T LEANOTESS
b, 79 sMEBNEREHBERNERET HATH
frkdindeE), WERNNL L OHBNESRLRA
ERMBcl, BAORBILRELTV 3, HKAE
RN BRI 3L T IS, BAENRREN TR
o TETVS, MARMEINHLEEREN D, RINY
RSN THD, W, Bacteroides sp. X FTHR%
8T 100~10%ml b BT %, BILBRNES
BABVCIREERERBREC KT, ShYBRTEE
Vo

Bt 75 AERNR, XXRBMLEIh TV
2, RABRTHREC-AEELYRETIL LK, 5
lactamase E4 K X 5 IMAREL T EOFEAIERS
hTv3, bhbhoNBAHEK T, RitsITR
HreoWwTLh3 e, # 50 MROMMIGMIMS h T
b, 05 LRI TR 26% SR EYLLH, B
HickTh 8.4% KRHEh T3, & h ¥EEY
BoTRBE, BHCI 1977 4E, 207 #ktkh 33 #ik
(15.9%) TH-1-1%, 1982 4£Cit 45.6% LELRS
CohTERLTHH, Bitkkicov-ToRitLER
WMMEARERL T3, B2 50T ERHER P.or
ruginosa, E. coli, K. pneumoniae, S. faecalis, E. doace,
Bacteroides sp. DW{irC 1982 4E =3 - T Badervids
sp. IXMAMTOMME L Ir-> T3, T, HHERED
RISREIT O\ T2 5 &, Bacteroides sp. #¥&LT
S 7 5 ARERE, ALy ABERE, /7
LBERBEOMTH D, - hbHOMEIZA ML IEE
TRIEShS XDt Ls, MHEME & LRIENE
BANERICS L, BIFCizMGo 73.1% »EEER
HATHY, BHTY 7.2% CThH3, #iKr, HEER
ORI X hicBEIcoWTaH 5 &, BTt 91.8%,
B CIREIC 95.0% HMNRERHHATH -1, HEE
BRHBICI\WT, ThEhoMEOERC OV TART
3L, G TIE7 5 ARERENIER SR CEE
LT\ BH, iedTh Bacteroides %4k b+ 5
75 AREBEARCER TSR EET 5L
BB Lo ChIRFSMERMMC & 5 RIERTREO
ETIRX D REEES B R T2 5 &40 IR
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FWTIVHREHECE S,

MU DREEITIZ, T, MBOEELDAR
HLE2ORDN, RECEL ¥ CONOMMYLEART
HEATLIBVLHFXDID, EOHEE, “hiehh
bOEHER, REEEME hic 2 b 5 XK
R, REOBEDS\ IAMEBOKERE Y, ¥ii
PR W, BERESERRCHTIBRICL D
TEER, BBV A RAFHNK EORERLBH
HEMERERE b R BIER KVVIZBIFRT B b D 2 Bbh B,
bhbhDBRACSWT EROERAFIZ-o 2N ¥ In
& N

BORARH D O MR ORM s 15 Ml > W
T, EDHBELRNLCAB L, REKR 12 §), B
KR IMTC, BUEKBRXTXTHENCKEELYH TS
ERATH -,

ENEBRRRESYS 2R BRFHRBRTY v K
B XoAEUREY X 1o L 2EATH-T “hbd
15 FEGIPHIMERROER L e b 5 BRI W T
AnbE, REEAKA, & h T8R800, T-
tube drainage 2t &<, IEEOMAEREL, BEA
RELVEETERLBbh3, BEERBICOWVTY, =
he X5REAERBIERLRTF LB, ¥, B
BESHEESEOBTOERIC X 5 LTHERIER TN
FMELBbh5, —BULERRTOERE LT, Ch
LORMIBEDONE, EHKRBCH 35 ATA Off
H, radiation X REHOETLIELTNE T, ¥E
BT o hH - HEYRIFLTV5X5ThD, ¥
THEFROBRVEELRER LV 2 5,
RCEEHERBERATIE, B EAETNTHFLEH
HEORARKRTHLY, A—EADOEKERD, FR
BEOLD BARYMTL TR - MREARRBTOR
M, AmIRE, CRP Lo THERF XX 7o2s,
IR ORA BRI CIFREE DR DOR A BRI H,
LT, IHESTRETHIIBANEL, X0EEE
PBRGFORIBEOBRICHFAL TS IS5 ELA
5o HMERBFUTOWV TH 5 &, FRAMEEORARLE;
15 $IF3 12,000/mm? Cho7-hs, K - FRBEAE
BB i 15 I 14,000/mm? Licbh 8, 000/mm? [
Todbodb Tl T Eihot, MFBECY LY
VEROWT S AR B E Tl - 1oh, ZhTERE
DERXFD LRI T, LHL, W Th b, Total
bilirubin DPIYfEIL Smg/dl Ll ECh -1 BHEXHh
TR B I Bacteroides sp. XL THIREHE
7 ARMBENR D &L, 27 WP 48 (52%) &
B, R\ C. perfringens X thbTHHIME Y 5 &85
HREN, 10 #k B7%) Thoto ThHD5 D, 248

IR 7 2 AR OB Y. LicEAN, marks
I AWM OREAN X h EMIERE R L, Ky
I AR, 9T B.fragilis (LXIEH BRI ISAIES B
T, PMEEHMYEET S, = Diehicid deoxycho-
lic acid 23 b, Zhix, b h OEMMHLRT L X
hT\ %, ¥, B.fragilis i EATHiBMEICHhDhHD
superoxide dismutase DRH, £ DM ORENRE LM
PADLoWELDD, UEDZ N LBKETD Y
IABMEBRE L DERLRBRENDN, §HKEL, XD
—RMORNRDEENS,

EROZEL, MEMEEMMIC X 5 RECRKERN T
REDTHRKBEALED, FAUEEORAERTD
S TRIREDHBRIERAN S > TWWB D EBbh5B,
¥ MANEOS I AR ECETIL, TIERF
THRIUE L MAORET TREE VATV D
DEHBEEND, Lihi-» CHFAMEEOMIALETTD
KR wT 5 BEHICOWTS RO Kb b & Ex
B, RERRRPEBRCIIEFOBTELER IR DA,
EERMBTORFE7 = 2 REAOMBASDEEL
{, ThHLOEKIBREINDZ LIXLETHS,

TR MEERFED Bacteroides sp. @ f-lactamase E4
HEIC O THRES LIRS L7 78 BRD$HA B-lacta-
mase EAKRTH -7, FREBECHTIHAENCRE
BEDOHZ T { p-lactamase wwxid 35S 7S
ERLUTEAYBIRTHLEY D5,

3. BEARPMECKTHBARIEREE.
D RIEBF

HERE - UL ¥ =R
HREHRBRERZAH

BEARRIEIC S\ Tk, BERCEETS>SESH
OMEHRERE & B iew, BAKEMEEROIFRE
WEREHEY M4 DEL AL THRESh, BABR
D LD ENB, BT, HLBABFHRCESTS
WERRGER, BERAOEEM@E,G i, HERTHE
N, FHACEAIAZZ LItk hR4ET5HRERR
THHIH, BEMEOSABEHR TR, AIRY, B
KRR T & OWE R OBELI L, T, WMIHE
PRERE L LTEAECIESh S, 48, HLBEAR
FURIC 3513 B AT BE P RE D BUR & KB O il
BEnBET X AEKES, 5, BEARRORERCE
5 BARSHEEE ORI IOV TR RN o

1. R IR P RERE DRI

BB BT BEBOE 9 FEM DN BHF R O BISE
DEEX, TEMLEFERTIX 29.2%, LEHLET
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12 16.7%, I« IR TIZ 11.9% CHH, THMEN
FRBMICHRICRE L, MIMMREDONRIE, NS
» 98.5% L—BB<, KV THMAME 80.2% ¢
TV, THMIERTEN ORI IMNIS E. coli,
Klebsiella, Pssudomonas, St. faecalis, Bacteroides 1\
£7‘:Nﬂ‘t‘b—:f:o

MR 1 EMITRER LA RS 50 Hliz2\ T O
o - AU AL T, IRAUPEIN MBI SIS 9.8%, N
S S IO AN 53.6%, IFMIEMME
M3 86.6% T, MEREBY:(ID 63.4% IR MA
BIS LT\ oo BAMRAICI T, ROE RS RN
R, FLALOEMNTHBC b MW VL
RS T h, WMERERC K TRAENAE RN
ELTKEBMELEDTVE I LA Mabhie,

MR MEE RSB X HBABLRIRL, ¢t OBY
PIRIE I R L, RURE PSR B DI D E B R I
EHEBELIEC B, HTRMERSRE DB REIXFEHRN
REBADORIEMMAN L BIMEN D -T2,

2. #FATARE A X B AT RRTFEI R

KBERICITIZ, HRBRRETFHTSEHT, K
McTH, BB, Somfsngsicl Ty, SRR
LI BARERMRALRY SR 5HEN—RTebh
TV 5, AMAARESFNCHAERRDOMD LR L #
R ERBE Y IR L, HIARIRE S : BN
BB OATIBARAEOMPZHLTITHY, Hitkh
MEYRIL 33, MEPIBSREIL 247, KM1 FIR 55 -
FREEIM P T 5 nREE IR T, SRR
25%, MIEARRRE 10% TRETFHHRIZ D £ ho
too ViR 2 ¥ £ & B (KM+Metronidazole, KM+
CLDM, PLB+Met. ¥ f:ix Tinidazole, TOB+Met.):
FEAES LUMEEEO™ENEHICRY L, AR
Bixrh¥h, 1.6, 9.6, 7, 4.3, 0% THbH, HEA
RLRIThEh 4.8, 3.8, 1.8, 0% LEVREET
dH, HAfEREGERCY LAEORIERL, #
ERATHYHRLEBDONT, PLB %5 LRTIE
Streptococcus DV XBHHLhish 1, Ll ED Rk
Xy, BRAEBOFSHEOAYRY S¥, MAMENR
MNERFETHARETIHEBREIRI T, T8
#7735 ARERE LIRSEEORALEST 5 HEAR
LTI LD THEERRTHHE,IBED b h o Thb
b, WAHEYF—ERUEFETHZ Lic X hBRREED
RENMEEZROLNDBLDEEX RS,

FABEABERC ST AR OMNNERR S OMBESL
LT, #5LcHERIC X T 2RNEELABEAC BRF
L, OREEIHERERECRRKE L Ic sk, D

Hicd, WIBEARCERT2HERT, BRREDOH

MH L LT—REEAIATVHLDLY, SANRS
ey, KM, PLB, Met, Tinid. 72 EAHE LY,

3. R ERE

41X 150g~200g DY 4 AZ—RT 5 YA,
Ry T2—-AMBTIHMML, WM<V oL01g B
Mo, rRXMO0.1g, MIO.5ml X DbI:¥5% 27
Ak RBENICER LI, E coli b B.fragilis SN
BRI AXERL, HMLI: Ecoli DEMRCELS
Nico MERREBMRIZ, E.coi MATLRHHAL
p, B.fragilis RET5HC L2k H REHEREN KL
7eh, MEBYKELHLBMMM BT, E.coli & B,
fragilis ROrEMIC X 5K+ 5 TOB & CLDM
DMHRIZ, ®EERT 100% ECTINRCH
T, CLDM &5 CiziaMaRizBHHh Y, TOB RS
TR KIL 80% IKFhHi~17:4%, TOB+CLDM &%
CTRECKIZZIHIC 40% IETF LI, FEENLRE
PRORABRRAICIE, HEHENOSINENLE
ELTHHT, EACHMHRLMETES40LED
h5,

4. EBEFND overview

B H .
BRWERREREHTFREHR

BEERREOR B, EMEINB L5k TR
12 10 BERE TV 5, BIC opportunistic infection £
polymicrobial infection D% < CI#MEMORSI RE
ThTV5, BEREANRCRRT S LK
# T, compromised host ICiFNMBEHL & bEBAL,
H5VRHENROBOEEML N MM L TERES
B+5Cliind, HEENRRORERFCOVTR
Clostridium % Fusobacterium D—EOWHENDX 5K
endotoxin ¥ E4 T 5HMEYR\ T, BRRKkHIEL
BELOMFERBEMAILTVE, ZhHORFD
MO I RERAY e RN D 4 Tl iR € F AR A
EHRADEL 8D, £ THIZ, WAtlivAVEE
REROBRY IMAGICEEL, =6 ARAOEEE
ReFARBATHZ LX), RkeFAIERCHED
MBS 2T, ERBRROFIERDBE LIV,

1. Xy E%R

1972~1982 ££0 10 MK 51 3 RRERONALE
REOMBBICHT B &, MEAER (25.3%), BN
B3 (19.8%), FF - IB5H % & % (13.2%), WAKE
(6.7%) DMTH 10 BEANERRERCEEES

LT intraabdominal abscess % sepsis ¥ K I¢5b
DOTHEEES JUCFIEE L oONBERpe 7 ELT
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EANTRE IR Tieh, Weinstein # Bartlett 0¥
3Fvh 7 (ME BaSO, A X rcHALTHU
BACERRE) NERXRTVWA, ¥RMBRRE IR
subcutaneous abscess, granuloma, phlegmone fg&'%
Atro —H, ERUADEFLLE LTHES, L,
MR, REBRGE, AR ERRAGH, X
WA L LTRSS D adhesion % chemotaxis 12
BIT5RMRA B D, MRE L LT Bacteroides fragilis
%3 & L= Bacteroides MM Lkd 70%, Fusobacte-
rium M 19% TH -1z, WM RMIZMEEREE, HH
%, FRBV//RAECHEEORATOLA VL A,
HEERROBEIL 2 hrnte, ThEHLE, RERT
Propionibacterium acnes HFV-HH T\ B, —F, &
BB ELTIRT 5 bE= Y ANBL K4 30% ',
KR 19%, =1, b 9% THhoto,

CICHEFEEBE IR TV ZTHEEKRRER Biphasic
theory IL DWW CEDELHHFREY AR5 &, T OR{PER
i2 Meleney (1931 4F) O#%E (REHC ISV HIRE/E
ERFRE v v REORASMAD YR L, Hite
(1949), Mergehagen (1958), MacDonald (1963) &ic
X p AP A7 X, Gorbach % Bartlett &5 B3R
HREERLELOT, BEFIMEELBIUELOR
ARRORES IVCRREBYHBTHH/NRFHREL
THERIN TS,

2, HRMAE LTOUBREEeTFL

FRERC X5 EROEBRBRETLIRT » PR
BUWieBRER DB, MIHBEC LB bORFKRERLL,
Hammill (1982), %3 (1983) DEEASBICHRE L
\’o Hammill {3 estradiol W& 5 » + DRERTFEWR B.
fragilis % #8 , pelvic abscess model DIEM % A4
TVWb, TTHA 1981 FRAZ TV HFERNBRRET
NOWEYRT, PMSG 3 Xt* HCG ABREDOFE
TRy KL, FEAXY 5% »F v IMOEK (EEH
iz 108~10°cfu/KE) *EMET5, FIHE (KB
W) LRSHE (B.Sfragilis) DRAERTITFERSY:
BREL, WHOFEALY £40ERYEMEL i (B

- coli DE ¥ B.fragilis DEHE D 1/100 BELT5),

1

Bj 4~ 7 BUARCFERBRCIZSEMRBEYH S £
ERTEARIL, FEABRAORENERShI, B
BT, T T2 B0 E % AR L Macro-
phage £ PMN ARIEECHE L THEEL, BIROEE
PREANBERCTebh T o, Bf 10~14 HER
RFHIZE 3.5cm k¥ CHEAL, TEEIERDOSE
B bR, FEBACIZSROE & AEMR, —i
EAEBEMBOR LB MRS BECA bR, BRI

75 myometritis DIREY TR L1z —MO M TIXME LI
BOAMRLALRE, RECIRE LAFEANREIX
DEOKESL L2 PMN RRREThMWAR B e
A, EBTRLREMETEOFE LV-HMTIX, ML
it OMic PMN, FEIRARANDRED TR A7 BiMA 2
Bhirebisd, Rl FEeT, BRORMERL
LTHRBEVS DTHoTeo RBBEABRATIXROME
RO X b B IREBTER L £ > B 3s SO D
RIEN M X h biphasic infection 2 Wit St
RIIEMOE LHTHDB, CDIHK, RORRLA
FARERENCERRERCIES Sh, BORERMR
(BmRY, BRICMTRAELL) TLIEMRBH LA E D
EN@ohic Xy, FEARROETFVE LTHR
EharbotELLIRS,

3. KREYxe F LD overview

1) RBRE: BRETHRMMECEBIC L b, KXk
DHHEM, BEHLRETRETHS, ETREMIQD
chemotaxis ® phagocytosis ¥ x 5EAR DB L Eh
TWB7 22y OEME LTRERCEEYER
Lz e\ —REfYIci BaSO,, gastric mucin, CaCl,,
M3, sterile fece fe EAMAIhTVB, MR L
gelatin capsule DFERLHFEHTHS 5,

2) ®¥BREY: chb BN CTEBIRTRETHS
2, BT X b RBC T HRRMICEDHHBEN
HHDTHAETRET H 5, T BYEH% compro-
mised host 235 = &L DRIECDVWTIRERRLD 5 5
P, RAMIe 5 X< BRICEVRBTOBR 74
NEELVWTHSH,

3) RBPDIEH : £HHF XU RFTORIER ROER
BLBHADI L, ABEN, REFNCERROERY
5 LBEADD, Thichnz TH L EGMI CREM
B EAB M OARIRR) & @ interaction DR EE
THb, BILEOELETHEER (SOD /&) % Macro-
phage, PMN (lysosomal enzyme) & DHPIRDOFH
SR OEBELHRRELILHTHS 50

4) bk RRRBEOLWYERIC L LT
FEHEBBORY, R5R H5HELEERD, #E)k
BERTROLEN DB, COBAEREHTETHE
FOEAHBIEE HHh LHAXRTH DRRYURTH S,

LIESHEERRRODHH L LTIRPERD
Ve BRA»HLORRERRI, BRpEFVOENEY
£ LT host defense DEiAHEH D process ¥R T
BT & DR B RERE D RIEB T DR &L {LERED
FESLEARTIRTHH T ERBEA LI,
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% WAL DRNETFEPIER o
! " )
o m w w Jeemomx o [mawene
"L |
E. coli KH-8201 4/5 (80%) 4/5 (80%)
B. fragilis GM-10 0/5 (0%) 0/s (0%)
IM-187 10/15 (67%) 8/18 (58%)
GAI-0558 11/15 (78%) 9/18 (60%)
P. asaccharolyticus GAI-5245 1/8 (20%) 0/8 (0%)
P. anaerobius GAI-3326 1/8 (20%) 0/s ( 0%)
m e M
E. coli+B. fragilis (JM-137) 8/3 (100%) 8/8 (100%)
E. coli+B. fragilis (GAI-0658) 4/6 (80%) 4/5 (80%)
X XXXFE (420 57 2 ME) 5. RMMBBMERICIH 5RALND
1 opportunistic infection
polymicrobial infection MMEE
compromised host E‘%’? o 'g“ *s—
Clostridium, Fusobacterium NEKLEEBMEHENE
endotoxin
2 intraabdominal abscess BN OMEEICBET 5 Bt WKz, BMIZX-TR
sepsis e 55%, exotoxin, endotoxin, lecithinase, lipase,
Weinstein, Bartlett hemolysin, protease, elastase 7c XA ihH, ¥-AMNR
Baso, OEMEMICESH TS catalase, superoxide dismutase
beut yus ab » granuloma, phlegmone (LLF SOD tmad) fe&rmbhTuvd,
adhesion , chemotaxis 195 ERGE DO h TR DO+ D i3 Badersi-
pacranolden fragiiie des B iz Uab L+ 5 MFM 7 5 LREBAT, Tho
cteroides, Fusobacterium PR AR LT AN, AR LWL T}
Propionibacterium acnes
3 Biphasic theory DEXERBEYMR LTV 5, EOI-HERELTHS
Meleney DOWME D WHRMERAEL LD BED KL Fxoh
Hite, Mergehagen, MacDonald 5, WNHBERLEC 517 5 @ AEROREH OMIKIL
Gorbach, Bartlett L DORBHES N, &N B. fragilis OYUENENE
Hammill, estradiol 12351 B HBUEMNT Y By & Loy { o0 ORRARY
5. fragilis #5 L, B.fragilis RR ORI B 5 ERY EWLES
" pelvic abscess model 1. in vitro BRAERIT T 5MOMM
4  PMSG, HCG HE7A 2, Ffte b MNP COREISECIDE
E.coll, B.fragills L7c\ B.fragilis »: E.coli, K. pneumonias iz ¥’ L Bf
::::::::::, i SRS L GAM 71 2 v L[ U< REIHMTS
5 biphasic infection ZORREOR/AOEMIZRA LR K TR
overview DETIZX D, B.fraglis OMMAEIN(REIHIL
chemotaxis, phagocytosis BTHBo
6 Basoa, gastric mucin, CaCly, sterile fece 2. in vivo =% Zﬁ%’:kﬂ‘éﬁﬁﬁ)ﬂa
‘ gelatin capsule in vivo =9 AMNMEPIRRCY E. coli & Dﬂﬁ'nt'
C:’mPromised host i3, B.fragilis 3s X U* E. coli Misimuic -~ Zﬁ'”!
interaction ARBTIZELVLEHYNEATD SR T 5, ¥LI0
Macrophage, PMN(lysosomal enzyme) ' ) f&ﬂ%ﬁ*%m BTt ZEﬁV),‘.ﬁMﬂ”:‘!
7

host defense T, E.coli ¥@RH 5\ 2 BERR X it ubEN?
process WBITED LRIV, = ORBRRTIE, E. coli BRLE
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2 6REMEI B fragilis Y B I 1-WBAIZTY A
t% 100% FET L, BWAMRBRAHONTH - oAt it
I© B.fragilis B{h HE 2 2 BMBIZ E. coli % RR
TRV ADOETROY T MR LML
TH 1o in vivo BERRROMEA () kOB
{ERTRALZ, E.coli DRFIT LI DETLTBT &M
o ba X8 (B o

3. BARREBRICETAWORANRGELHROEE

B. fragilis D% { @ #i% cephalosporinase % @&+
Bz ENABRTV S, ZORELHROH KK, X
HIZBRRHRANOHEE LML D ORBEITIR -0
E.coli C-11 L B.fragilisGM 7004 ORGEEFhEH
MLD i k& MLD LITH#MEEBR LI =D RickT
5+€7 > rAKY VREHO BEHR (EDs) i3, E
coli C-11 BB COEDg X Db A2 kB, =D
BE, FARSEOMMCEWTET =Y AL M2 5 iR
B.fragilis X & { R Xh, BMXRENIEC 5, IHIC
B oRRILE E.coli oEELMInT 5, B.fragilis
DELETS B-5 7 2 =—¥IL XD £H4HT HEERN
AELEEZRDZEDTHD, ZOMOBAERTIT, MM
Biow LB N 2R %K ¥ ik B. fragilis i\ HiH
¥tk % <3 %H metronidazole 7p & & E.coli wwHED
YETHEFOHAIC L H EULLHRDHE,BLHRL
& tﬁ% Lo

4, o superoxide dismutase ¥s X {¥ catalase {Ei4:

LEN

RP OB REOBES HBE~OBR»EERT
B, =y AMEDOKREIEMX, B.fragilis, E.coli IZ
% LEDTH-OT, FPROARBBIFACELNLTS
ENFLh T 5, MEMORMREFERTLELT,
SOD, catalase X AN, BH & OBAGREYKRN L1,

B.fragilis, E.coli, K.pneumoniae, S.marcescens,
Proteus &, P. aeruginosa % 5 ¥kico\~C L322 MOBE
- REHRRE Lc, BRI O SOD L catalase JEED
18BAME I P. aeruginosa CHERIE, K. pneumoniae
TR BHHIT, HEMTIIHOLNTRED »7
LixL SOD & : 8 (LDso) & DRI, B.fragi-
lis, S.marcescens, K.pneumoniae, Proteus 7 —7,
P. aeruginosa CHEBIE A <, catalase & LDso & O
ICHBIME 2D b DIk E.coli Th-Tco

X2 B. fragilis & B L ORABRRIC X 5ENH
BHR L 2BMOMBOMRE/ L KL &R, SOD
T ¥ foi catalase FE{E L bV WbRE © BARR
THNHERH RSB L LD LWL LR~ T

in vitro COFFEROARPER L SOD, catalase &
HoRGERASL LS, EHALOMBRLRLL R

A% TR Lico D E coli T3 catalase {EH:0OW
Wk, P aseruginosa T3 SOD Bk DMg\ kAR I
WITES L,

LEDORKMN G, B.fragilis ORAEK TIZHMA R
HBERBC L L LLicMEkD SOD, catalase FEMEME
DERRECKESKBLTW DL HLBRD,

6. ®WIRET MIAUMEBREOEME

AN
TRUR B K 5 O A ot

o S T O S L B D T R R 7 A0 R S E D g 5
B (RIIRBHBRERR L) »EHTALRDA, ME
BRI o b B i T D Bl & R R OREE T
BY, RyvROY ARERBIORIYEDHT, T O
KRB L T—HB2RAARRIBOhI L Bbh 5,
T+ RS R 517 2 B E OBIGR, #Hl
ROV T XBER TH S ORBES BT LR TV BA
A PHEIR O RRIE TR RE P ALY RO KB MR DR
FHEEMNTE - ik Tediovy, ¥l L oBFR TS
277 FAORBLEMIN T3, IREERED
BIREOE 2L M BBPIERII UDR LTEL IRV &%
B LIV R RAEEE— R EE &1V 2
0T, RIEER WREFLEXEDSEORNT
Bix®\,

XL RECIAL
Azthreonam (SQ 26,776)
» kT

K O# ¥

BMAFEE AR

N OE T

’ BEHRKER—AB
B-5 7 2 ARTEHROBEYR 1 KR LI, BED
L D=2 v REEYBZZ ORDOFO Penam R
w&th, ¥EFORIERILEI#ROLT > -
ARY yRIEVLIZET7 » 71 v Y REAEHR IR VDIE
Cephem & Oxacephem RiC@IEHEINT, ZhbHIXE
HBOBEKCE W TEAVKER IR T\ %, Penem X
COWTIZBESBH LT3 EH X 7o\ A3, Carba-
penem RIZFDELL F=F+<wA4 v vE LT, BOBRK
DRHEC TRAMNTEbh TV 5, CORO—FLCE
shic Monobactam RiC2OWT, TIKYVAEIT A
YHWTEORBBREIhLZ Liclotcb T TH

%o

.



