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HEEMAZMEYRAEFEHE"

(PRL6EE8 B 3 ARfT - ¥R 649 A 2 HRE)

ENEY MDTT747F%F Yy —FRRERICBWT, cefaclor (CCL)-HSA ¥ 71 cephalexin
(CEX)-HSA 2HiRE LB v a vy 7L bbb PPt A5 3 VERBEHL
Rpolz, COBREMNTTE00, ELEY bOMIFE XS I 2D major source TH 3
MRICEBRL, M/MOEMCRT (PAF) OFRCHT 2 EXORE L RN LU T OKRS
Bont, 1.5X100'M O PAF RIS R Z 2 M/MREEEER X L CIEAME 1mM, 10
mM #iICEEES X 2o fent, PAFRIBUC L 2M/MRBSDE R ¥ & U IBUHERICNL T
X amynobenzyl ZHI#c b D 75 7 5 ARVIEYE 1I3LE L CEERZNFEEMAED S h
2o ULOKRNPS, 774 7Fy—vay 7BoMbt X5 3 VEOEELORRD 1 >
LT, CCL, CEX /MRS DE R ¥ 3 U 2 HIEHI L Ty 2 TTHEMED R S Lz,

Key words: 7 7 7 ARIEWHE, /MR, €LEv b, BIEA

IR7vA¥—0RiEIR, FLl UEMERCESL
7z, REHith ERIGT 3 HE E ORIGOKR, chemical
mediators O:¥EME & T icfE > HROBENE/LELE VS —
BORBKE>Theba3n3, —F, IgE HikoOpME5H
FDohxwB7 v ¥ — Kt i3Y cefaclor (CCL),
cephalexin (CEX) 2R U® L7285 79 LRNEY
HieowiBooh, Zhs D3R OMERKEOEIMICEE
WEFRAO®E IBEmMT sErRcH 57,

WEYE CCL DB ER Mt e M LB 774 5
FY—vay IFRERICBVLT, Yay IRERERELL
Bo b, ERARIGCHRT 2P X5 S VHO LR
BEHSAELHEERBEL, CCL 2L THEREKR
WUNDERICE 2 a3y 7 0F R EHRL 12

AR EROER M2 HNT, ELEY FOM
ik X ¥ 3 0D major source TH 5 /MR EHEE L
T, PAF Ofi/MESEEER, M/IME»SDE RS S UK
HIERNS 3 85 7 9 AREVBOEE LRI L 1,

I. BHBIURE

. &% »

KM 300 g Bk Hartley REEEELEY b (BE
EREIYIH) % %%, passive cutaneous anaphylaxis
(PCA), B X Ui/IMRDOBEBUHER L 7z,

2. ¥ &

R, B7 79 LAXRNEMEOBETH 5 6-
aminopenicillanic acid (6-APA Lot. 72 F-0837,
Sigma #%Y), 7-aminocephalosporanic acid (7-ACA
Lot. 62 F-0543, Sigma #8Y), 8 X UHISIELIMEE
#1 L L T phenylacetylglysin (PAG Lot. ECN-7583,
FEMi3EHRY), aminobenzylphospholinic acid (AMB
Lot. 47 F-7819, Sigma ##), X &2 aminobenzyl
A2 RIS b OHLEYHE L L T aminobenzylpenicillin
(ABPC Lot. 47F-7819, Sigma ##8), cefaclor (CCL
Lot. 560 GK 7, EFFHEMIEHR), cephalexin(CEX
Lot. 86 F-0059, Sigma #t8Y), benzyl ¥ %HI&ic b
2 benzylpenicillin(PCG Lot. D144 K, FHERIEH
2), BU$C methoxy ¥%7% 3 % latamoxef (LM-
OX Lot. WT-04, EFHEREMHNM) »ERICHEM
L7z (Tablel),

%7, MV/IMROREHIE LT platelet activating factor
(PAF Lot. 83141355, 77 a v #8) (AL .

3. REMAHUR L HUmE O/

Parker 5 DF#EICH L T, EH L ascaris suum
extract (Ase) % & UFIZ human serum albumin (HSA)
EOREYMEERL 72, Ase-coupling HilE 12 i H
bilE, HSA-coupling ME R RICHME L LTHER
L7z

¢ BORESORXFRAK 1-1-5
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Table 1, Used materials
(nucleus, side chain and antibiotics)

Side chain Nucleus
6-APA (6-amino penicillanic acid) - 6-APA
7-ACA (7-amino cephalosporanic acid) - 7-ACA
Phenylacethylglysin phenylacethyl -
Aminobenzylphospholinic acid aminobenzy! -
Benzylpenicillin benzyl 6-APA
Aminobenzylpenicillin aminobenzyl 6-APA
Cefaclor aminobenzyl 7-ACA
Cephalexin aminobenzy! 7-ACA
Latamoxef methoxy (7a) 7-ACA

P OEM I 5mg Al(OH)s/Tris buffered saline
1 ml iz % U Ase-coupling HIR 10 ug/ml % €L € v
FMEERESNL, 4GHEMIC 1 BOMMBTH 4 BERR
L, BRI BRICSRML THIMM % 2 2%,
HuMmi# i 8 B passive cutaneous anaphylaxis (PCA)”
T PCA titer 400f5iCREBLT, 7F+714 7% —
vay 7 OBRERCHLT,

4. 7F745Fy—vay rEmREREMPE R
7 E yo)wﬁ!ﬁ)

Hartley #ELE Y b 2 B EH T 2 5k 1 ml
THEEREL, SHEEHEICHIET 5 HSA
coupling HUR % 7z 12 3E#] 100 mg & MAREH L 72, B
REREE, LE, EMTIEEOY ay 7ERE LY
a3y 7L RATRIL, PO RS v REND
BoDHETHEL I,

5. M/MROIME L BB I/IMR O T

HECED3.12% 7 8F VA% /10 M
RIeTZ2AFy 7DERBEROTELEY bSO
muL'®, 800 rpm T 10 M0 L, KRIMEK%EEEE,
% M/MRIM4% (platelet rich preparation, PRP)
AT, D OMEIIE%E & 512 2,000 rpm T 20 53
ol L ZIM/MRINAE (platelet poor preparation, PPP)
X 70 TOPRPHWICERD 25mM Tris-HCI, 130
mM NaCl, 1.5mM EDTA ## &z, 4C, 2,000rpm
T10 HHEOL, Zo5Nnrctb#% 25 mM Tris-HCI
B#, 130mM NaCl, 0.1% glucose, 0.1% albumin
BHRCHZES ¥, I/MIE%E 1.5X10"/ml o A%
U T/ IMREEER & L 72,

6. PAF ®I#C & 3 IVMREEL I 2 BRI D&
-

PRP 0#fifa# % PPP 2T 10'/ml i BEL,
ZOMIIEZEER 200 £l 2t L 1 mM, 10 mM D %3k
A% PAF (1.5x107'M) tRIBFICEHML 3 5%z

MMM (NKK Hema tracer, —X /¢4 A4%4
I A#) 2AWT, /MERRELMEL /-,

7. PAF#RICL3M/NIEOLLDERSY  HH
LAMox Y 3.0} 2

e/ M2 EMIZ PAF (1.5X100M) & %M
*EBFICEA & &, 3TC, 34M incubate L /-,
AN, BLULNBOE Ry I REMEL, (€
MEAS I R/HEMERS IR+ ERAERS S
Vi) *EMELL, 10EDOEKRD means+SD L

L THRE&ICRL 72,
. & »
1. M7+ 747% -3y 7 RRBcBY
a2MptRy I AOER

PCA fi#i 400 f& 1> IE Hitk 4 3 H T 2 MK T
EMHEBETNR €NV E > b i HSA-coupling Hilf
EWIREHLT, 287+ 7457% —Yav20%
RERAT,

Table2 LR ¥ & 5 i PCG DBE, SEDENE
v MDFTRTHY 3y 7REERD, 5ALAREC
Lo 20K, MPDE R 7 I 42 37ng/ml (i
FZRAT) » 5 455ng/ml A L HED LROBES
i, —#4, CCL, CEXD#&, s5IEh2Eghn
3z 3y 7%BHOLbOD, MPLAFIVE
RERAMELTIREA LERBED Shiado Rk, Flk
DERF% (Table3) T7+7 4 7+ —Rie%ER
TAHRE LTHEYR 2 &5 L 881, TO#Ek
F70220 2 EAL T, Mt RSP S /ERER
¥BOEH T, TOEE S HSA coupling i
EH5L, 20 AL LA THHEAS $ VED
BIE %175 7883, PCG, CET 0% TRMIFEA
FIVERERCLERLY 3y 7LD,
CCL ®% T, CCL % 7- i3 CCL-HSA ¥ & Ufi%
DHETF v L v Y LIBATY, MhtAy IV
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Table 2, Test of anaphylactic shock in guinea pigs

Sensitized antibody anti-PCG anti-CEX anti-CCL none
Challenging antigen PCG-HSA CEX-HSA CCL-HSA CCL-HSA
Tested animal 5 5 5 5
Positive number 5 2 3 0
Death time 3~5 min 3~20 min 15~30 min servived
Blood histamine ng/ml

(before challenge) 37.3x1.6 39.5+6.2 43.7+5.2 37.813.6

(after challenge) 455.0+63.6* 51.5%+5.0 42.6+1.2 38.61£4.2

*(ng/ml, mean+SEM)
P<0.01 vs before PCG.

GPs were passively sensitized with each IgE antibody.
After 8 days, induction of anaphylactic shock was observed with injection of the challenging

antigen.

PCG: benzylpenicillin, CEX: cephalexin, CCL: cefaclor

Table 3. Histamine assay of blood isolated from guinea pig passively sensitized with antibody

Sensitized Challenging antigen Blood sample (ng/ml)
antibody antibiotics coupling antigen (1) (2)*° (3) %2
PCG-Ase PCG PCG-HSA 30 27 75 (death)
CEX-Ase CEX CEX-HSA 37 23 31
CET-Ase CET CET-HSA 54 45 119 (death)
CCL-Ase CCL CCL-HSA 30 24 31
CCL-Ase PCG PCG-HSA 28.5 23 17.5
CEX CEX-HSA 23 22 18
CET CET-HSA 20.9 18.6 24
CCL CCL-HSA 31 27 29

GPs were passively sensitized with each antibody.

After 8 days,

* Sample 1 was obtained before the injection of antibiotics.
** Sample 2 was obtained 20 min after the injection of antibiotics.
*** Sample 3 was obtained 20 min after the injection of HSA coupling antigen.
PCG: benzylpenicillin, CEX: cephalexin, CET: cephalothin, CCL: cefaclor

DERBIFLEAEEDONED ST,

2. PAF T & 5 M/IMREEERANDERDRE

BIEERNT F 74 7F v —Yavy 7BFRERCE
WT, MFDERY I VMEOEBECI/IMRFOE RS
VLS T A »E»ERET S0, PAF RIE
I & 3 MVIMREEIER I T 2 BFI ORI OV TR
L7,

BB 1mM, %7213 10 mM QA% 1.5X1077
M @ PAF :ERz 3 2RRIGE Lo, M/IMREEEE
PRV TI/IMREBERE 2 HIE L 2o PAFRIBOAD
BEL 100% L LIzBE, ThThORFTETOR
ERDOBRPVFED Sl b DOEBELEENGNIIFED
S -ot: (Tabled),

3. PAFRIBC L A2M/MRPSDE RS S VIR
X3 2EFORE

1.5X107"M @ PAF L BR¥EE 0.5 mM O & EH
2 Zh T h[RRC /AMRE BRI L PAF RIgIC &
BAM/MRPSDERY & UIRHIIXT 3 REHIDORHE
ZRat L7 (Fig. 1), PAF #ER#D control i% 14.3
+3.1%, PAFRIBZZ T DL &ix51.8+7.1% Dk R
¥ IV 2RET T, BB L VRSSO
6-APA, 7-ACA, PGA i3#h ¥ h, 50.1+17.3%,
54.2+11.2%, 50.3+7.8%, BIHELUEEY D
AMB 12 14.5+3.9% O R tH E # ;r L %z, PCG,
LMOX D3 51.9+8.3%, 48.1+3.9% % R~L
72. —7%4, ABPC, CCL, CEX T324.7+5.1%,
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Table 4. Inhibitory effects of antiblotics on platelet 16.0+4.9%, 20.3+7.3%%R_L, ABICEAY Y
aggregation stimulated with PAF B oamsBH sht:, (Fig.1),.
9% inhibition & 52 AMB, ABPC, CCL, CEXiZ2w<T, £
Antiblotics M o mM RRREFARET 5 M TRERE0.0lmM, 0.1
6-APA 32125 5.923.3 mM, 0.5mM D 3MEOLTREL Y (Fig. 2),
7-ACA 5.843.1 10.35.1 SN control 15.8+3.1%, PAF #IMT 50.9+7.0%
Phenylacetylgysin 6.7£3.2 5.9+2.2 DHHENED 5 ic®k$ET T, CCL DOBE, 22.7
4-aminobenzyl 1.6£1.0 0.9+0.9 +4.3% (0.01mM), 20.5%£4.0% (0.1 mM), 19.0
Benzylpenicillin 1.5£1.3 16.417.7 1 4.0% (0.5mM) EREEEMICERS E ]
A o S M# B 5N te, &1 CEX Tit, 26.0£5.1%
Cephalexin 8.5+6.6 9.4+6.0 (0.01mM), 23.41+4.4% (0.1mM), 16.413.6%
Latamoxef 8.7+6.1 18.218.0 (0.5mM), AMB T, 18.3£3.6% (0.01 mM),
PAF only 0.0 0.0 17.4£3.5% (0.1mM), 16.0+3.1% (0.5mM),

50 x1 of PAF (1.5%10-"M) and antibiotics were added & 5z ABPC T3, 41.5£7.5% (0.01 mM), 36.5
to 200 ul of platelets (1.5%107 cells/ml) at the same +6.0% (0.1mM), 24.5+6.0% (0.5mM) & CCL

time. LEMIC RN L E RS 2 U IREONESED 5
Antibiotics
0.5mM % release
6-APA
7-ACA
Phenylacetylgysin|
; ke acid
Benzylpenicillin
Aminobenzylpenicillin
Cefaclor
Cephalexin
Latamoxef
Control (PAF +)
Control (PAF —)
25% 50 %
50 ul of PAF (1.5X10-"M) and antibiotics were added to
200 ¢l of platelets(1.5%10-7 cells/ml) at the same time.
Fig. 1. Effects of antibiotics on the release of histamine
from platelets stimulated with PAF.
Antibiotics Release %
mM cefaclor cephalexin benzylphospholinic acid inobenzylpenicillin
0.01
0.1
0.5
Control (PAF +)
Control (PAF —)
25% 25% 25% 25%

50 ul of PAF (1.5X10-"M) and antibiotics were added to 200z of platelets(1.5X10-7 cells/ml) at the same time-

Fig. 2. Effects of antibiotics on the release of histamine from platelets stimulated with PAF.
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iz, B Eizat~7 CCL & CEX m¥EEMNHFRME 2R
1. % -3 8 2 BT I8 2 X1 3@ % aminobenzyl %

U774 5Fv—vay 7 IR TLLF
—REOREBTH 2, Thid, EMRICHMET M
DIFEEREBES L REHIGSRERELRIGL
TfER, EAF I %L, slow reacting substanse
of anaphylaxis (SRS-A, leukotrien), eosinophil
chemotactic factor of anaphylaxis (ECF-A), pla-
telet activating factor (PAF) 7% ¥ ® chemical media-
tors BEREI N, ThosDILEYEDS B, E b
BLUENEY MIBIT 2 REFERD major shock-
ing agent IEXAF IV THBEINTWVEY,

4 [ KEBR T anti-PCG-IgE #i4%, anti-CCL-IgE
bitk, anti-CEX-IQE Hifk % ®v€ v MBI RIE
L7 F747Fy—vay 7REERCIBWT, &
MIGHEE F ¥ L Y LR, PCGCOBEIRY =
v 7R E R 3 CELSERICHEML 0t
L, CCL, CEXTikvav LIt hrbs
T, PRI VEOEENEDON Lo
(Table2), % 51T anti-CCL-IgE itk o3 BN MR 1E
Ahi488E, CCLLUAD coupling HE TEREL THIM
FeEXy I yOERERBD Shed o7z (Tablel),

CCL & CEX D& EDER I3 3 IS D 225 Cl
ECH:s TR ZDHOBEERT—BRL T3
(Table1), Z DR, CCL DKIGH IZREENIZH
ZXMHRBOBMER L ORICHIRBEVWI &It E S
bDEEZOND,

oMb Ry s OEEICEL TiE, ELVEY
MIftE E IZREARD, MFERS I DH0% T
M/MRICHKR T2 w5 ¥ H 2, Thbb, &
HEOERCHPERY IV U_VDEEZ, BHH%
ASLOETIVMRICIERL TWwa I E2RKL T
%,

/MR FiciRIgE V& 79 —DHEESRED O h
T8H'Y, IgE THEMEREsnzELVEY MIIHKE
PEHETLLIVMRD O ERY S USRI NS L
IR U 7B EIROE 0 iEHEL L 7o MR D
SEASEBENICEDOON S,

LpL%idss, SEORRTRY 3y 7RIBWT
BIES - qIMER D & i & h iz PAF i3 M/MR % 15
BELTWRR b6 T, LrbIVMRES bR
EEhTwARTFTHEDIC, LRAF I OBHIIRM
flaxnt, COMBRERBERELETD-
(Fig. 2), Z D#ER» &FEFZM/IMICEREFERL T
PAF DR R % 2 v OEBERAE2MGE TS L
BRI,

SWTEHL, FORER, Fig. licRmLick I,
in vitro 833 PAF K X AMVMEDSDER Y & ¥
W ER OME]IZ, aminobenzyl & 2 fIfHic & DO,
CCL, CEX, ABPC, AMBiHBEN®D S 1,
Ly b MERER 2N TH-o 2 (Fig.2) 2&»
S, ERF I VHHBEBICNL TZh s EFORHET
% % aminobenzyl ZEW LA S LOHBEBLIZL T
V3 Z LRI S K, aminobenzyl E % b DHEY
B D I/MT B EE DIMEIFF 1 D v TEICHM 2R3 22
DLETHBEIEBTREINT,

t, ULOFEBLHHERT 2L CCL, CEXD7
F747Fv—vay 7 BRERICBIT S shocking
agent 2 DWW T, M/MRIEMEELC S M/ MIAEREA
Dt RF I LA D chemical mediator DRSS 3
&, SS5HEMLRNBLETHS I,

—7%, PAF i & 2 f/MRERER XL, CCL,
CEX 2 EELRMGIITDH 5§ (Tabled), Ml
MEPSDE RS I RBEEDMGI & F8R83 2 Bii&
BEohibhol, COREELT, M/MROEER
G EMHERICOBFOIEENEL SNE, TiRbSL,
M/MREESE XM/ ESE IIb/la EE&&kE 7 1
TV /=T EDREPCLBZBERTHY, BEKIG
BREHESALI/MIOBMBRICBWTIEI 28
B OERE ZIZHE S open canalicular system &
DEEEN L TOHBARBZYOMHE? L W IEHRT
by, HEORIGRENETNMII L RIERTEZY
B5LiEasNn 3, Cephem RIEWME DO M/IMREE
BEEDM&EI 1 D v T i, latamoxef (LMOX) %
cefmenoxime (CMX) i & 2 M/MREFHORUFHE
DA% moxalactam disodium FHEIC X 3FE LW
HIMEFR DER % 4 5 Al o K tERE D& HEH3 A
sh iz ADP i & 32 IVMREEDOBEE I X 5 [/
IRESEERE DS in vitro TRH SN BV EBEREX N
THBY, BICEAES? 12 CCL D f/MREEEREE
BE7 47V /=% e IMBERZEBE IIb/Ila #
BHREDEBRBECLZ L LTS, Libso THE
VB L 2BELRERIGIEE S ICEFIOBEREA
L CHEABRETVBLETH D Z L8 E i,

E

RERZZICHIY, FHROBEEE 2T
S RANBRLAHEE, ¥ CREREVIEEN
ZE®, EEIEEIHE 2B o TR R RBIEE,
%6 I HERERKEMEM B ERE DERRICEL
BRHBL T,
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Effects of g-lactam antibiotics on platelet function

Yoshiharu Honma, Kou Kawasumi, Kozo Yokomuro,

and Yoshio Takeuchi
Department of Microbiology and Immunology Nippon Medical School,
1-1-5 Sendagi Bunkyo-ku Tokyo 114

This report concerns the fact that the postmortem level of histamine in blood was un-
changed in guinea pigs (GP) that they died of antibody reaction the cefaclor (CCL)-human
serum albumin (HSA) conjugates or cephalexin (CEX)-HSA during anaphylactic shock. In
order to analyze this result, we studied how antibiotics affect platelets activated by platelet
activating factor (PAF), as platelets are major source of histamine in GP blood. When PAF
(1.5X107"M) reacts to platelets histamine is released and platelet aggregation is induced,
CCL and CEX (1 mM or 10 mM) blocked histamine release but did not block platelet aggre-
gation. From these results, it was suggested that the release of histamine from platelets was
blocked by CCL and CEX, and therefore, the level of histamine did not increase during
anaphylactic shock.



