CHEMOTHERAPY
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Cephem FRYUEME T T 25U, cephem FRFEF| D fresh 7okiEii% 8 B PCA RIEDFE
FRUUR & Uichy, B0 -7 7 2 & REAEREFNZXRICHERTRE A, ERKEK%
HE U THERNR & LR Ze A RIS BT 5, 2 ORER O X 2 RIGH 048 % L
T DR THER L,

1. PCG, ABPC, CFS, CPZ &t Ascaris suum extract #44)% €L %, MZRE LTEZH
thxfAuvicer e, b 8 HE PCA UGB W T, FEFROEMEK% (fresh), 3MMERLE B
h-stored), 24 B EERBLE (old) » 3 2 1 7 HFFRIF & L THRRIGHE DL 285 Lz,
CORR, KEREORBLE L LICEEAMLORIRICHEDHEEL I BRI, 2 UIEEL
CHERTAIESCHERET AL EE L BRI,

2. PCA RIGOFEFZRITHME x v 7 OFEFNHT2H 8% CFS 35 X V%L D polymer (2
DWTHNL, Thbh b TAT, PIEZ v 7 LORGHOBINGSY (fltrates), B4
(retentates) #FFHEIF & L7- 8 A PCA RIG¥ XU HPLC Ex A\ #iat Lz, = ofEE, CFS
polymer HEDORMPHENEL = » FIFHEFEE LTV LIREMELNFRE IR, HPLC 1o X » T4
S pattern 2FEER X T,

LiEX b, cephem ZREHOEEY LMF S v~ 7 LORICHEN 7 vAF —RIEZBE LTL
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HAREMEZARE SN, SHORCKIRIEHOBEEREL N LS 52 Eaffl s i,

R=v ) vT7 v F - DORERELEETH DI,
FHRAFOH» O GBHYOTEENBIF IR TS, T D
1 ¢ benzylpenicilloyl-protein # & %\ B T 3
major antigenic determinant!~® < high molecular
substance®™® 13, L EHEOBEWHEL LTHEEIIRT
Who

—77, Muravaka B Az U LTEREYNC
W T IgE © mediate & h 7= passive cutaneous
anaphylaxis (PCA) » BF| Mo AWM THET I &
NEEZT ATV BHY, ZTOFEFENUFEHCER
TEOH, ETlAEENCEREShEERAL»ORTF
NEELTWBonL, RETE—EORMAAELRT
Wit ¥ Pz, M@ shock ORBERTMLMD
RFEFEWEE OBEFC VLT ORI, BEOE
CEVWTWSODHRERDPICHE > THE YO BT
oo TEORBE IGESCESCIIFLVFECLS
EFNLERTVBOLRIRTH B,

E#x f-Lactam RPEWE © FFIEOH % Bt
THBE T, REHY%E i cephem FRi{EWMEIZL

FTHHMER, EROMNET RN ARERICYTRT
Errs sz rhbbd, KEUKEEALHRAE
ELRBFZREOBREIHEAL, MEHAOHMAERER
RICHEDOIERERT L 2BE L,

FEmX ik ERR OB RE AN T B B9 T RAKER O ik
Bl sfRBE O RERCCRIETEELRET 5
EEBT, TORIERTMF L v~ 7 EDOEERNEFO
BE- DRI AT L T,

I. ME&SEIVEE

L B9

i 3 X U passive cutaneous anaphylaxis (PCA) 1=
(%, {KIE 250 g §iif% o Hartley it =2, b & {EH
L7,

2 ¥ 7

PCG(Lot. No. GLD-12), ABPC(Lot. No. PAMD-7)
SHRBEE (RS, CFS(Lot. No. OK-106) (xR AR
T3B!, CPZ (Lot. No. MJ-433) 13 EIlb¥T%
(BB 8 #A{#f A L 7o 7-aminocephalosporanic acid(7-
ACA) (% Sigma Chemical Company (St. Louis, Mo.
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USA) AT,

3. REHUROIER

Ascaris suum extract(Ase)'” S0mg & HAEMEEA
(PCG, ABPC, CPZ, CFS) & 300mg % pH7.2 o
phosphate buffered saline(PBS) 10 ml =7 f#Z L, 37°C
24 B pHUT7.2 iR Lico bR - EGt @i E
MR hBRE LY, ZOFBREB S h-3# Ase con-
jugated solution Z LM L, REHE & LTHV

4. REFHE

Silica gel (Wako gel, 13 MO 5mg/ml
(Tris buffered saline) iz PCG-Ase ¥ 7:ix ABPC-
Ase, CPZ-Ase, CFS-Ase m#%& 10pug #EFL, 0
1ml e ®, PREEPICESH Lo LU booster %
10 Bz 1 EoOEE& TH 2 2 BRIMEE L1z, Hifklo L
AwEROOLEFM L, ME X VI M F » 8
Too TR RPUAMOR E 13 & A& « OBIAT 10
mg/ml, saline ® 1ml #FREHAFEL, =L E, b &
AuwTo g B PCA RIE™iZ X » 7,

5. PCAW

FIE Licer Ty b OFMEACHULE OBRREFRK
% 0.1ml #FE4 L, 8HEI 10mg/ml ©» £ HE 1
ml & 1% Evans blue 0.5ml ORE&W & BIRAWC TS
L7

EAE L MIEE 30 HBICER L, HEEEE oW
TEEORBNRE BRI *HEL, EESmm L
% PCA BBtk e L, FREEROYH AL » T PCAEL
L7

—FERICRWTIE EDELE, FHAV, EOF
BERFICTR LT

6. FUSHTROER

A. PCA FIGZRAWVAHIR : 2. KRR LI EH %1
mg/ml Aq. dest. DyEE T (PCG pH6.0, ABPC
pH 8.4, CFS pH4.3, CPZpH3.7) L, *0BEHKI{E
FA3 %3 % fresh type PUR, 3BFHIZEERME ShIcE
#|#% 3h-stored type HUE, 24 Rl EiE & h 7o
#% old type HiF & LT, *» 1ml % PCA FHHK
ELT{ER Lic,

X hi 10 AREE Lich o EEMUR O™ Rk
L L) FEH|o polymer & LTEBICHER LI,

B. [BEAHF@ic X AR OIERE ¢

(1) in vitro ToOfE : CFS 3 X CFS-polymer
20mg ¥EHELE, P 1.Oml L, 37C 5
43f incubate ®®d#H, Amicon MPS-1 (Amicon Co.
USA) # B\ TIRAFBE L7, 4°C 80x g 30 4 Dizi(»i%
R X b {EBAE (filtrates) XFREE7E (retentates)
o5 B Ute, retentates {22\~ Tix, pH7.2 phosphate

buffered saline (PBS) 100ml #% f\>T, Amicon
MPS-1 Tk L, PBS THE#&L 1ml & L1,

(2) invivo TOER : =%, + BEEIR< CFS
100mg % EERE L, 30 B OEERIZ X hRIRRLC
MEh HIE B Lic, & DI % in vitro LR—4%
BT TRAFEL, FASELREFE B, Bbh
TFESE %Y PCA FRUIIRE L T5 & &b CEEwkis s
R b 757 4 —DRELTHWS,

7. B#EWks » = + 5 7 4 — [High perfor-

mance liquid chromatography(HPLC)] iz X 5447

HLC-803 D (sEpyZE(k)$L) 1= UV-8 model II
spectrophotometer (B BB K L OfTEHES %
HagbEicy AT ax i,

# % 2% Li Chrosorb RP-8 250x 4.6 mm (Merck
Co., Rahway N.J.,, USA) #{#H L, BHEEIL10% 7
b=tV AEHD 0.01 M phosphate buffer(PB) #
FAuto, B4 flow rate 1,0 ml/min, pressure 91
kgfem? & Ufoo ¥ RBEEEBIE XHEHEBANT OV
TiX 254 nm®, & vy RAy e D UNCHAEWHE poly-
mer 22U Ti 280 nm?? @ 2 FEAFVGEITE Lic, 7
¥, AWK S TCORGRKE s/ v< 777 4 —EifTv
~NUTE, BTAB LiF 2 v s 0 X5 isE T
BENNTLESH 7 23407, TORIFEERE KB«
ORIBENHDH EINT 5D,

ZOEANLHMAES 7 2 kA, RINFEIZL - TH
LhIcFARR 2T A2 LItk VRIS E X HER T
el

II. R =

1. p-Lactam REH| OZXRICH O#ET

A, BIFMOZREIGHE : PCG, ABPC, CFS, CPZ,
bV T-ACA HFERMF L L, B mED
EHlERERELE, b 8 HME PCA RIGICX W EETL
= (Table 1), PCG & antiABPC-Ase [T 20 &%,
7o ABPC & antiPCG-Ase [T 10 % L BETFOXXKIG
A SN AL, penicillin 52 & cephem %l ¥k X O
cephem FAHE ORNTIZZZ X K IG HIZRD bhicr »
foo %1z, cephalosporin FHEEEM TR 5 RIEH %
BE Lch, WIThofllil & I RXRIER R E ieh -
o

B. FEFIOBEBEEAZ X AR RGO #i5d : Table
1 CfEf Lic 4 R OMME 2 fE-> T type ORLDEH
FEHUR T PCA Tl B EOET>WT K ET L
o

PAEMEKER (A mg/ml) OREREOZE T X»T
fresh type, 3 h-stored type, old type ™% 1ml ##{JF
L Lo, fresh type Ti% Table 1 & R R RIGHIZ
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Table 1 Antigenic cross reactivity among 5 antigens
(8-d PCA in guinea pigs)
PCA titer
Challenging
antigen Molecular formula anti anti anti anti
PCG-Ase ABPC-Ase CFS-Ase CPZ-Ase
PCG I 160 20 0 0
@— 1,0 \NJ:E
CHCONH
ABPC S 10 320 0 0
(B Fite Wi
CFS o 0 0 80 0
T WA N N—Y
CH, ‘\0)'_*\ @ J:(\g\\.ﬂ\‘lz‘sll
Cpz . W 0 0 0 160
(‘\N_r(;
7-ACA iy 0 0 0 0

Passive sensitization with antisera were injected intradermally 8-days before challenge.

At the time of challenge, the various antigens were injected intravenously to the animal

with 1% Evans blue.

Table 2 Antigenic cross reactivity with preparations and their stored sample

(8-d PCA in guinea pigs)

) PCA titer*"*
Challenging Type** antibody
antigen
anti PCG |anti ABPC| anti CFS | anti CPZ
fresh 160 20 0 0
PCG(1mg/ml) 3h-stored 320 80 10 10
old 320 80 10 10
fresh 10 320 0 0
ABPC 3h-stored 40 640 10 10
old 80 640 10 10
fresh 0 0 80 0
CFS 3h-stored 20 20 160 10
old 20 20 160 10
fresh 0 0 0 160
CpZ 3h-stored 20 20 10 160
old 20 20 10 320
fresh 0 0 0 0
7-ACA 3h-stored 0 0 20 40
old 40 80 40 160

PCG : benzylpenicillin,
CPZ : cefoperazone,

ABPC : amino benzylpenicillin,
7-ACA : 7-amino cephalosporanic acid.

CFS ! cefsulodin,

** Type fresh;agents used just after dissolved in water.
3h-stored ; stored for 3h at room temperature after dissolution.
old ; stored for 24h or more at room temperature after dissolution.
***PCA titers were expressed as the reciprocal of the highest antiserum
dilution that produced a positive PCA reaction.
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Table 3 Antigenic activity of preparations and
their polymer (8-d PCA in guinea pigs)

Challenging Minimal dose for the PCA reaction
antigen Preparation(uzg/ml) | Polymer(ug/ml)
PCG 1.0 0.05
ABPC 1.0 0.05
CFS 10.0 0.1
Cpz 1.0 0.01
7-ACA >1,000.0 1.0

Preparation ; agents used just after dissolved in water.
Polymer ; stored for 10 days or more at room tempera-
ture after dissolution.

LA ERD LRI - Tchy, 3h-stored type EHIT
old type & AN MLIEA DHIM TR LTRRARIEHZ
RTHERERIB LR (Table 2),

2. PCA FHEREDOHEMTOWT

polymer YR AT D& EFX PCA K T 7% % i 1~10
ug/ml OFFERESE LD L, £FEHID polymer |
0.01 pg/ml OHFERE T PCA RIG%FHEH Lico

PCG & ABPC o polymer (38 %< H X 20 {5,
CFS & CPZ —Ti¥ 100 fEDFHHEREDHEAMNERD i,
iz 7-ACA OFSHLR Tz 1,000 pg/ml Lk © FIEE
<% PCA RIGBFHERERINh -t rbbT, 7-
ACA o polymer —Ti%1.0pg/ml TPCA RIEHFEHEZ
R, 1,000 5Ll EDFEHEOREBART Z EHBRES R
#= (Table 3),

3. MiEx v 7 EEER ORI DR

at random 2 A 7 CFS ¥ XU CFS polymer % 1E
Eerle, MIFEEDTA vF -2 53 v LK,
FRAMFBIZ X » TR ORI DE & RE 7 E % FFHR
& LT PCA RICDFBFRE & HERES Lic (Table 4),

CFS polymer o filtrates (34 Pifd L 2 X xR L, *t
M & LiciF@uio> CFS polymer LHALDHE R 2R L

#:o Xz, CFS polymer o retentates (33 PCG
IO CPZ Hith & DX RIS B E 0, BT CFS fifk
LORIE L FBED PCA B (160 ) %A Lize 7272
L, CFS retentates ot CFS #itkizxi3 % PCA {E!X
5% LEERR LT

IOEBOMBE LT EAE, PEF M FELHANT
PCA RIExfFle~tch’, TRTEETH -7

4, ELE, NOFEZV2D CFS CRIETEE

(BHETHE 7 v =+ 757 4 =T X BN

CFS # PBS DA Licit@aths, EA 3%
{w—->0 peak #*RL [Fig.1 (D], %7 CFS ZIEW
ELE, MIFEE in vitro ZEMLUICKICIBFE L
TEBLFBE RS Lz in vitro filtrates CFS T,
Atz 3 HHic—o D peak ®EEH7- [Fig.1 (3]

CFS polymer Ti3Hi%|o main peak &2 Hbh5 3
S0 peak DIFAIT 14 40 B & 2 /3 DELEIT peak
Znh, 390 peak iRl [Fig.l (D], i, in
vitro filtrates CFS polymer T/ CFS polymer [Fig.1
(2] » 32D peak K—HT HHE L, FiL 3 30
Biz—o0 peak 23D OHII [Fig.1 (D] kiT, =
L&y, biz CFS Fioix CFS polymer H#EEHER L
SEELIcHEhC DLW TORRE T, AR E LICEF 4
., NOET2H 158, 24301, 240 458, 3
4 30 B peak pEATH L LL T CFSEAD I
o peak pEEH SN [Fig.1 G)1,

—7, in vivo filtrates CFS polymer T, CFS E&
o 34D peak [Fig.1 (6)-c] A& bniidnic, EF
TLE, MOFTRDONI2H5 158, 24 30 Bo
peak [Fig.1 (6)-d] 2%, in vitro T ¥ V+ 5 peak
[Fig.1 (4] whelz L T—E B/ pattern 7R L7,
o, HHFE 4 S OBAITOVWThOREHT L &
LR T\ Hifo7e peak HEE & 5 4 7= [Fig.1 (6)-
elo

Table 4 Cross reactivity of the agents bound with serum protein

PCA titer
Antigen type
anti PCG anti CFS anti CPZ
CFS 1mg/ml 0 80 0
CFS polymer Img/ml 20 160 10
CFS filtrates 0.5ml 80 0
CFS polymer filtrates 0.5ml 5 80 10
CFS retentates 0.5ml 5 0
CFS polymer retentates 0.5ml 80 160 160
Washed buffer 0.5ml 0 0 0

Filtrates and retentates were obtained from ultrafiltration with Amicon MPS-1.
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Fig.1 HPLC chromatograms of CFS ; their polymer and their filtrates

in vitro filt.

in vivo filt.

CFS  CFS polymer CFS
(1) (2) (3) (1)

JL__uv__JL__MUL_JLa_

CFS polymer

(b)

(d)

(a) ]| ()
CFS CFS polymer Serum
(5) (6) (7)

[Chromatographic conditions] Column : Li Chrosorb RP-8.
Eluent : 0.01 M PB contained with 109 acetonitrile.
Flow rate : 1.0 ml/min.
Pressure : 91 kg/cm?.
Wave length : UV 254 nm or 280 nm.
Temperature : room temperature,

I11. # =

B-Lactam RHUEWEIW X HFEHIT v ¥ — DFEFER
fEBS T A HFER O W T4 O®EN L S h T W
B, ZoFf TEFIEEY (polymer) XHERES X
VHREFEEX L OPEYE L LTHLR T 55,

LSEDEBRIZK T, FUEWA -Ase DFEEGHDORIE
X o TELIHAL, BBV RIEEFI B O
HIRAE ST X » T PCA RIEAFFR SN, 2 Otk
REREERRIG A Lic (Table 1,2), LasLiz
POFERPKER & LTHE S a2 AvT PCA &
37c5 &, WEFRIC L 20EEZXEICHERXR LI, &
DZEZRICHE BRI AR 72512 2h TR E 5 EH
PRRD bt

B-Lactam R AEWE OKERH TOLALIZT T ITH
HENTEH?, PCG DA Tl penicillenic acid % 7z
iz penicilloic acid ORI THEE R v~ 7 LEEET HIE
NELLN T2,

WHIB MO AR L » THEFE IR D PCA LB T,
WHIOREWBR S WTII—EDRMEIEL h T ik
Vs, EATEAY, 2 VA7, Murasaka
512139 benzylpenilloic acid 234 %, 4 EIDFfiiEH

1Z% T benzylpenilloic acid D#%%% HPLC #E4*H
WTALT BEHAEIEE TH - o ZDIEANHK
B TR EINS polymer (oW THEH L, ZAK
JEtE DYE A & DBIEIC D W THRET L,

StewarT 522 X 3E PCG-polymer (11 BT 0.1
% TOWBEN, 24 BEHITH 0.4~1.0% /b L
HEL TV, EHIHAL L cephem RIEFIKER D
FEME > THE L, B 3K T PCA BRELRE
BT 2LiNTn5, ThbDfELL E1zT5E, B
LD 4> PCA FHFRENBHIF D polymer ik
% LT B EEAIKER OREBEB—F LT,
FREDOHINCH > THERELEL LD T Th %, B
%, Table 3 12\ TEAIKEWI A B A DFEREET
HAT, 100 L EOFBREERRFE LTV, i,
T CIZFEBIZ{FH L7z 3h-stored 35 X1 old type il
FIKE AL polymer 23FAETHZ L L MERE h T
WBE, Z0fERN D PCA R L polymer DRIE &R
BLS AL D EEL BRI,

—f#1Z hapten-carrier fEAMEFEIE & LTHS
b, PUREHERS 54« DRz x LT affini-
ty 3,2 E IR T 529, benzylpenicilloyl-protein @
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54121t BPO DfE4 site, protein, benzylpenicilloyl,
benzene B7c Lokt LT affinity % 4,045, A D ce-
phem RIEF|DBIFEIZ X » T Levine 5 DRIE LI ma-
jor antigenic determinant X b % ¢y L%, minor anti-
genic determinant ® R;, R, filg#icd&\  affinity & ¢
DSHENEE IR TV, Z 0 AnbTrLELE
v POREC IV BO R, BA IR LT
PCA #EFF LB A TIIghci - affinity %3 273
polymerize Xh %I LTk » T HRFEMD MRS
b, YD Lo major ILHURRELE, Tabbi
Tkt e iR #E & TH 5 hapten-carrier F54& site

LERHT AR RRRIGHE 08 & E TR, E
Zbha,

Z DX 57 hapten-carrier FEEMLAIRHMLO D &

5 RS A AT 5 fcdbiziy, polymer 2R x v o5y
&@ﬁ‘ibl%% L, BlofciiEtEhs &5 &iEr D
Blinh, LI TEERMBX v 7 OFFIHT HE
@A PCA FREXIEEL LTRATH L LbiIczoR
¥t HPLC BTN L, REGDIEAZRALIC,

at random (ZEA 75 CFS % 7ci% CFS polymer & %
L%, FEE 540 incubate LIE/MF@ L1, B5
iRk 2mg/ml % PCA FRIUF & LIcHEC, WR
L L#- CFS, %7:i% CFS polymer iz X 5 X XKL &R
BREL (filtrates) (WEUORIGHR Lico —77, P8
gkt (retentates) 1235\~ Tk, CFSretentates (i3 &
i & PCA #&%E 7, retentates §1= CFS 27 Lig
WATEEME A E X S fchs, CFS polymer retentates (&
CFS polymer 2kt~ PCG, #1 CPZ iffizxt LTD
ARG DREFR N FRD b Tce

o DEEEH» 5, CFS polymer 0 R M7 E AR IMHA B
gLl TceEre, MOFCEZE L, Loy washed
buffer (Table 4) T PCA FHEEENED LN T\ T
b, BELVO IVEREVOIHTHEET HARE
PAVRIE I NI, DAY RARICHED AR L LT
fER Lcb D eEx bR,

X HicE—3 e HPLC ey TiEr Lic (Fig
1), in vitro OEBRTHSH (3) &, HEW L L
CFS %l (1) &zl A ER— peak THH, ZfLix
b b Tl e\ Ay, CFS polymer (2) & invitro O
CFS polymer (4) & ORI HA7s peak OZE{LAH
Zbh, #ic main peak DY MERE TH -7 TS,
%A L LCHiES Lic serum (7) &% pattern (35705
<% 9, CFS polymer 23R AC X BB xZT 5
Linkh, MEELTREE TS Z En il S hic,

X502, in vivo O FEHFR & LT CFS 5 XU CFS
polymer % 50mg % E L€, MZik5 L, 30 HRRITER

W U7k ORIMF B % & B L4%5iZ, CFS polymer
filtrates {23 WTE LWL RH ORI, Tiobb,
CFS ##(3 X U° polymer T &5 A7 main peak (X “ZF

ZEAT L, (e) @ peak AFicEo b, ¥
L, D peak (ZIMFHEHALIOXTID peak & LD
2T pattern A3R7IC > TWARELFATNEHLTHS
LEZ D,

L EDAER Iz THELNIER peak X D HERT
% &, polymer k[l & DEHHOKICIZE CTHRBT
32 bhfc main peak A% R LcHFE R, MOWE
ADELEIEZ L, EE RS
LIcTREE R RE LY b0 eEZ b b,

INBOEEL D, EFAKBHOMERE ICR LT
FHNKT BYUE L ORI RICE DL, A K F DO
polymer [ZH¥ T AFEDH B Z ENFEIhis,

7e¥, HPLC » 7 2 oMERF OBERICH T2 FHF
A, BRETRREETE2IREL) AL DL ITE L
WAL, ABOBF LA T 40 BIRIZ L D retentates &
OVAEWE MG & OOV TL BT REBEEL
E2 B,

(GHEE) Rax#txnbiodich, HIEE, EHEZMBEH -
oA ABERREMEDEREFAE Tﬁ%&ﬁé@éﬁiﬁ,
HEE 2\ W RE LS HIE S SOAWM R L EEA
E%Téoh%ﬁﬁ%%ﬁ&ﬁ%&?b&&%h,ﬂ%
Pt td W BAHUBR AL ONCERE TOMBE %
W W R AFESENA BRSO B A IAERE
BAMCEE o LTS,

AHLOBEEIIE 34 @7 VA F—FL£irLiTkuT
FHFE LT

retentates AT #

X ik
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FUNDAMENTAL STUDIES ON ALLERGIC REACTION
INDUCED WITH ANTIBIOTICS

Jun-1cur Kurivama
Department of Microbiology and Immunology, Nippon Medical School, Tokyo, Japan

In 8-days PCA reaction, antibodies to recently developed cephems showed specific immunological
reaction at their side chains when fresh solutions of the drugs were used as eliciting antigens, but
this specificity was lost and cross-reactivity with other cephems was enhanced when fresh solutions of
the drugs were allowed to stand at room temperature and used as eliciting antigens.

We attempted to elucidate the relationship among these changes of solutions of the drugs and their
cross-reaction with other cephems, and investigate the effect of serum proteins on the antigens.

We investigated changes in specific reaction in guinea pigs in 8-days PCA reaction, using antibodies
obtained from guinea pigs immunized with conjugates of PCG-Ase(Ascaris suum extract), ABPC-
Ase, CFS-Ase and CP Z-Ase, and as eliciting antigens three kinds of aqueous solutions (one : used
immediately after dissolution of the drug ; two : used after standing for 3 hours at room temperature ;
and three : used after standing for 24 hours or more at room temperature). The cross-reactivities
were enhanced according to age of solution, and the enhancement was attributed to cefsulodin (CFS)
polymers produced during the standing period.

Additionally to investigate the effect of serum proteins on the eliciting antigens in 8-days PCA
reaction and by HPLC, ultrafiltrates and residue of CFS or its-polymers with guinea pig serum
protein were used as eliciting antigens and cross-reactivity was enhanced by conjugating unknown
substances derived from CFS polymers with guinea pig sera.

Our results suggest that serum protein conjugates of unknown substances derived from polymers of
cephems enhance allergic reactions and cross-reactivities.



