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Bk TR Ens PCG polymer & oWT

MARRK - BRET - ANRR - BHEZ - H EZ
HAEHRFERENFREFHE

(FBfn 54 &£ 11 A 29 BEA)

Benzylpenicillin 444 (PCG polymer) (X PCG ABEH* REMKE TS - L0 X YR I,
NEMEBR T D, =D PCG polymer [X&HMEC X hEAIMBET S 05 A T »
%o EELIIEER T at random TFER IR TWBHEKIC PCG » BMEL, BRI TEULESL
EDOWTHIE LT, bz PCG #FH D PCG D4rf#i3 phosphate buffered saline (pH 5) T
b, TOET 322nm DRETEETH >0 KEHEKFED PCG 12 5% 7 F v K, 10%
<N b — AR TENE L olc, EERBEKE 3k & LT PCG polymer @ % KX % gel filtra-
tion THRE L7co TR, 4ABMIME L 1% PCG KB ED 0.1% HEALLTWS 2 L i
B Lo RICHT BPO-BSA RfEer €y v RERA LT, 1% PCG KE¥% challengedi [ L3
% 3B PCA RIGETT -7, 2 R ERE® OBHE: PCA K IG ¥ Ei# L, PCG polymer
B IBRIGTHB Z ENEHI R,

HEDRIEL XY, PCG KB LEMELMT THEBEMEIC penicillenic acid % A L T polymer
BT B ENHERMI NI, CORIGIERFHCL 7 =) v 7 LA ¥ —DOBRKd, EER
BEWRELDOEELDN, BEDEHHZ LM LT,

# El
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ERFRBEAED, ~R v F— (BHREELR) ¥&

Benzylpenicillin &% (PCG polymer) 1z PCG 7k
BREHFHRET S I VEREh, HEELR
Byaz LimbhTWAB™,

PCG 12 beta-lactam nitrogen ¢ sulfur atom o
M7z electron attack #Ri} <3<, KBEFTOE
A{td nucleophiles X v EEE 513 T V9, L&
Rt X b PCG R4EB B R CHERL B AT G
M BIERE D H %5 PCG polymer #HK T 5O REH:
BELZ»b Lhicvo KRR ZOHER % b L KL
T, BRT—HBHICAVCOR TV REOMBLER &
LT, WLk PCG 0EARLEREL, HbeTED
PCG kBEDErETy PERTS PCA EREL B
THZERXb, WK Xhi PCG polymer iz oW TH
FoEEEMZ BT LEENE L,

MEE LU HE

1. B

1D B ki 180g Dtk Hertley R E4 €
v M%, PCA iTix 200g DOMERFREL 2 P2 ER
L7

2) EFERTHERALL=) V&=
vGH YU s (BIRBIEHH Lot. GLD51) #{EMH Lico
PCG ot E LT, ¥ KN % 3B, 57757
GHEHI, <A+ 10, 5W/VY 7 ForEstr (U

TEAZEOER L,

2. RKEHHEHDO PCG 05k : pH 5,7,9 i FHRL
HEBEAEK K, VB buffer 0.1%(W/V) PCG
TRBREER Ui, BREEXYD 45548 ¥ <o PCG
DZEALR B RS 101 B (BIrBFRTR) T 254
nm?, 280nm?®, 320 nm® DFEBROPUTIT L ot %
T S BEOHIKF D PCG o b b LREITERHERL
<o

3. column chromatography ™44 : {8 L7 Sep-
ha-dex G-25 #% 83X 1.5 cm column ZF5H8 Uiz, BHIE
EX 1ml/min. & L#°Z D% 5 4D total bed volume
1X 145.0 ml T void volume | blue dextran 2,000
(2mg/ml) ®¥EH X4 T%D main peak H SFHETS
L 55ml T %7z, void volume Kav. 0, total bed
volume % Kav 1.0 & L7,

4. & benzylpenicilloyl protein # & #'%
(BPO-BSA) 5mg % 0.5ml o saline & L,
FREUND’s complete adjuvant(FCA, Difico Lab. USA)
0.5ml Zfnx T emulsion & LerEy + D foot pad
TR PITEST Lico

5. Passive cutaneous anaphylaxis(PCA) test:
EAE, P OYETCHMEE 0.1 ml 2EAESHL, 3
% 1 mg/ml % Evans blue 0.6 ml & K
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Fig.1 Degradation of PCG solution at different pH
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Fig.2 Degradation of PCG in infusion solution
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stored time (11| 02468 | 02468 | 02468 | 02468 | 02468
90 R AN i i

¢ E 80 AN

N5 70 -

£ 60 |

g7 50 N ;

Z_ \ \ \

27g 3 L

A PN PP o NI
3 lg e \.\\\. \\-

B L, MHE 30 HHRCHFEHYAIZEL, EE Smm
HE% PCA BB E L1,
# 7’

PCG % pH DR ABHECHEREL, To BlLo\w»
THE LT, pH 5,7,9 i Lic 2B AEK, K, V
v# buffer & PCG % 1mg/ml O L& THML, &
BEES 4B % T PCG 0Z b BER CHIEL
te (Fig. 1Dy BAMBINEE 254 nm DOFITE T 4 KL
P pH X BEEIITEA ETRD b hin w2, 320
mm ORETiY pH OER X BEENBHLA, LK
Bi&HT (pH 5) TIREOLEMEAZE LW EAEEI
N kic, HEO#E S at random 1T 5 EEY BN
PCG % 1mg/ml OEIATHEMEL, T O BEHTOLE
xR U< BEARCRE Lic(Fig. 2), A & B REME
% (pH 6.5~7.2), CixfRAMmEE (pH 5.9), D, Ei3¥E
$# (pH 3.5~6.5) THB, LDfEE 320nm TOH
SETi% sample D, sample E f1> PCG i3 35855 90
T% 56 10T% TR LB OB EBT & Ulco
sample D {3 5% 7 N ¥R, sample E X 10% <=
P=ARTH 70

Fig.1,2 THIEE& - PCG %1k & PCG polymerd
WHRBECB E %45 B WTUTOERZT > £
BRIEKE 5% 7 VOBBREEEE LTARK K BL
%1% PCG kW% gel filtration & & h it Lz,

Fig.3 Gel filtration pattern of PCG solution stored

for 4 hr
1.0 dextrose solqition
-------- saline il
——— PCG )l
0.1
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Fig.4 Dose response curve of pellicon filtrated
pure polymer
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Sephadex G-25 F#8 column @ void volume 55 ml,

total bed volume 145 ml # Fhrh, Kav 0, Kav 1
L, REOBRHEE X1 1ml & L, Ao
ML UCHRMERD PCG BRY RERICER L, &
FIOBHIR 2B TR T Lic, 2 20 PCG KBRS
FEDRIDH 32D peak IL/HEEX Kav 0.75, 0.85,
1L.OBH L, BREE#D PCG(fresh PCG)ix Kav.
1.0 Th-t (Fig.3), TO#ERM D Kav 0.75, 0.85
R EH T 5 %E L high molecular weight mater-
ials THhH ot K W T gel filtration IFH peak 2 b
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Table 1 Elicitegenicity of PCG polymer, BPO-RSA
and PCG in PCA reaction

c PCA(blued diameter)
Antigen -oncentra- | =+ BP0 BSA serum
tion . ;
site 1 site 2
1,000 ug 13 12
PCG polymer/ 100 9 8
1% PCG sol. 10 4 0
1 0 0
1,000 g 30 23
100 20 18
BPO-RSA
10 8 7
1 5 4
1,000 ug 0 0
PCG 100 0 0
10 0 0

Table 2 Elicitegenicity of PCG solution stored for

0~4 hr
PCA(blued diameter)
Antigen |Stored time| anti BPO-BSA serum
site 1 site 2
o Ohr 0 0
1% PCG/
safine 2hr 5 8
4 hr 12 9
o O hr 0 0
1% PCG/
5% dextrose 2hr 7 6
4hr 14 12

PCG polymer DEFEXHER Lico KRN /EBL L7
PCG polymer %[R5FA:EL, ¥ L polymer o #
B (Fig. 4) 1% 100 ug T 0.D. 22 0.3 Thoto
ZO¥ER 1% PCG/5% 7 N $E¥; @ gel filtration
¥ peak(Kav 0.75) LB 35 L AR 0. 1%
LI At PCG polymer THh - 710

Z T 4REIRE Lic PCG KiEwk D PCA BRIENM
YRATHIENMTUT ORR YT o 7o HOMLD
benzylpenicilloyl protein #&&4y (BPO-BSA) % =,
£, MTRIELTx 7 BPO-BSA ff1 & % PCA test
FIMEE Ui, L, MPHETE AT PCA sites %
f¢BIL, PCG polymer 0 PCA RIGBAHREL HIE
L7z (Table 1),

PCG polymer X PCG KEWFRICHEET S &b,
AREAFERBETHD 1% PCG solution iz PCG poly-
mer % 1ug » 56 1,000 ug, %7 BPO-PSA 1 ug
5 1,000 ug, PCG 10 ug A& 1,000 ug % B L
challenge Ag & L7, PCG polymer %A % DHB/INFH

£ 10 ug B BPO-RSA 1ug LUF T -1,
PCG XBE Lk ot ABABREKE 711 5%
7 ¥ ORI 1% DOEIET PCG % ML, 0 Bin
b 4 R E L7306 % challenge Ag & L#- (Table
2o 2 WRIKE LIRS OWT blue DR #, by
BiL, PCA BELHIE LI, 5% 7 VVBEK THREL
1RR DR 5 BERENBVEAINT IR,
%z %®

Benzylpenicillin 23K&E#+H CELT 5 8B13E 40
HeEH BB, STEWART 522 penicillenic acid
disulfide bridging L7: dimer »SHEL X h 5 disul-
fide bridge complex polymer % #FE L1, 4 0%
B ST ¢ PCG D4 EAZE L <, penicillenic
acid D194 Fig. 1 THH I iz, = O penicil-
lenic acid %> & dimer %4 U, polymer A34 U5 Wil
% gel filtration ¥ pattern TR Ihit, ZELLY
(XF—% D gel chromatography T Kav 0.75 [JF
% PCG polymer, 0.85 % PCG dimer T % % L #i&
L, PCG/5% 7 FuBEBEbIh it —FK L, Ll
7e2' % PCG polymer {3—AICIZ 7 A4 Y & TT
BEAMARERMEREINTEY, X bhEERL
TR > T,

PCG EALIBET o HmEDTFTEALEE B TS

HIxAlwD, £ E 2 b A 0.1% EA4L/4EE
(Fig.3) BFIETH DM E 5 ML EBIEL DFHeo
WTHRRTNEHETHS LE2 bR,

LA L 7 235 4 R © PCG K % ¥ 1% PCG
polymer %45 L benzylpenicilloyl specific antibody
% PCARIGTHER L, ZDERIEKE BKc
PCG Zinx TAMET 84, — M B0 R (v
) A immunogenic PCG polymer »3@FiCHEK
Eh, TvAX-—REORRELALTERLEX LR
too XLMEFD PCG DBLIm oV TERBEFMICD
BETNEMBETHS Z LHRB IR,

X [y
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PCG POLYMER PRODUCTION IN INFUSION SOLUTIONS

Yosuro Taxeuchi, Yoko NisHimura, Yosurtamr KiMura,

Yozt Isunn and Nosuyukr Havasur

Department of Microbiology and Immunology,
Nippon Medical School

UV absorption and gel chromatography.

was higher than others.

The results were obtained as follows.

Benzylpenicillin in several infusions produced PCG polymer for 4 hours and these were measured by

Degradation of PCG in phosphate buffered saline (pH 5) was higher than other pH solutions,
especially at 322 nm.
In each infusion solutions, the degradation of PCG in 5% saccharose and 10% maltose solution

as PCG polymer at these solutions.
One ml of these solution was elicited to PCA reaction sensitized by anti BPO-BSA serum. From
the results of PCA, it was clarified that 4 hours stored PCG infusion solution had elicitogenicity.

It was measured by gel filtration that 0.1% of PCG volume was detected



