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CHEMOTHERAPY

Benzylpenicilloyl-Carboxymethyl Cellulose sodium salt ®HBE M

2 E Z
HAEMRERENFERRFERE

(B#1 54 4£ 8 B 27 HZA)

Carboxymethyl cellulose Na(CMC) 3, SERER k%A & L T, T benzylpeni-
cillin #H DA MHEBBRICE S IR TW5, =D CMC 2 PCG L4 L, benzylpenicilloyl-CMC
&7t b benzylpenicilloyl(BPO) specific antibody %A L1z 2 bii-bifsiz BPO-CMC i
it X % $ 0 ki3 flic BPO-CMC fEflh i &h 5 PCG polymer DBIL X % HifkEd: D
TTREMEASE 2 bhico ARIUL, KRR Lic BPO-CMC D Er €y bic 3t T 5RIFFEKD
H#&% PCG polymer #XRE LTHRE L,

PCG #*7:13 PCG polymer 3 CMC % 37°C, 2 B§fS, incubate L7: PCG polymer 23EA L
T\igvs BPO-CMC ¥ X 8 PCG polymer-CMC #% Hertley ZEL® v MC & {E L7zo BPO-
CMC &L 9/10 BT PG MR S h, BIFMBRBENGMIITE 64 f5Tho1o & D Hilk
1 PCG R TH B LARIERETER IR,

B L Lic PCG polymer-CMC Sz £ A isEEIRDbhich o COHEOHE
{LHRE T PCG polymer (X CMC LIzl A LA LisZ & 23 B L tco T 7 B PCG
polymer-CMC {E#Lt2fEh, B Hhie CMC SEFizid PCG polymer & Eh TR 5%, Lk
Do TRAIFFEMD oot b B2 bhtco UEDRERIIR=0 ) v 7 UAX - DRECHESTHH
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KD 124 LT BPO-CMC D FHER DWW THREDEN S B Z L ERE L,

#® Eol

R=v VY TUAF -RECHET 24 0HEMD
5% PCG /KB IIEK X h 5 benzyl penicillin &
44k (PCG polymer) oW TH ADREMNEL IR T
BV, ¥P5P 1k T R procaine PCG suspension I %
F (300 FHifi/lvial) » & 75mg o PCG polymer
ZHRHL, 255 PCG polymer & A MWHX5 v +
wxtL TRAYEIR # 1 % b, benzylpenicilloyl (BPO)
specific antibody MEA I WD L2 ME L1, 722
otz PCG polymer & 4 < KIGL, WA D -
AR O X PUR R EXK A PCG polymer T » 5 =
ERHERL 7o,

—7, k& o PCG polymer & it3)ic, MAhELE
AREEATEMHEE LT, BHFMHFT 55 Carboxy-
methyl cellulose Na(CMC) & PCG o # & Wi
EhTuwb, C. H SCHNEIDERY X, = D &M% pe-
namaldate assay iz k b benzylpenicilloyl-CMC (BPO-
CMC) AWM THBEL, ThE v FFTEIELIo +
D #ER, BPO-specific antibody DL % RAdtc, X5
iz B.B.SIEGEL® 3 ==y YTVUVAF—BEM Y
passive transfer L, BPO-CMC »#H&RHME &+ 25
EREZT, BEORRY 2o 2Dz & 26, BPO-

CMC o7 v a®—FEHy#BEL K,

LaL7ehis, CMC ik B&RIEIT #\ T carrier &
LTERT 3L 0BER KL, UEOBRECERILL
BPO-CMC &A% + o F8:8%8 © immunogenic %
PCG polymer DI EAR XY, HAD7VvAF-RKit%
ERLAEDOTIR AV, E WS BRINEL oo

ZORMXIL, BHT VA -RBECHEETSLHBES
it CMC & PCG o # 4% (LLF C. H. SCHNEIDER
5 OoBMEK Y BPO-CMC L L) X 2 HERRE
D%, PCG polymer *wf@L LT, BRHETAHE
EXHME L,

MHEES LV F%R

I. # #

1) #& Carboxymethyl cellulose
(FXAETHEAR) 2R Lico

iR crystalline benzylpenicillin potassium. Lot
No. AP-170 (BA/aUEE#5) % CMC coupling #EH
L0 PCG polymer®® ot d Uiz,

2) B RECIIEE 200g O i Hertley %%
nvEy b, PCARIIMMERRELE v b 28 H Lo

II. BPO-CMC % 7z1% PCG polymer-CMC o fEfi

PCG %7213 PCG polymer 100 mg & CMC 10 mg/

sodium salt
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pH 7.2 phosphate buffered saline (PBS) 5mg 37°C
2 B45f) incubate Lo, #HED 3 %%, Amicon cent-
riflo membrane CF 25(7 32y, 7—4 —A L+, V
:7 9 Vi U.S.A) ZAWTEURSFE (1000 rpm)
Lo
Pk AR R 254 mu? TRIEL, EHTAK
O Lic PCG AELIBRE I 5 ¥ T, retentates
DO %% T -1, retentates D FHEE L E W % C. H.
SCHNEIDER & D&M\ BPO-CMC * -3 fEE E
PCG polymer-CMC & Lt-o
III. %% 5 & : ki BPO-CMC, PCG polymer-
CMC £ 5mg/0.25 ml Saline % Hertley % €L € »
FOREECEA E S L foo B 1EOEE T2 b ARk
L, BAth 80~85 ARICLRM Lice HL 44 fli © BER
BPO-RSA® ¥ RICAHEE Lz v = vEBAERIEN
BRBRERIGT X » 7o
IV. 2v=vBABRFOREERE : EEDOH
ENZ%E U T4T» o RSA coupling /& 2 mg/ml T
BELR ) RIEOREERL, <1 79 x4 2 —HiLX
b FLE A BIE Lico
V. B 7 w—<1}257 4—: MONNI(1973)10,
POKORNY (1973) 1 & itk L= HEICHE U T 43 » Feo
Ak 1mg % 1 ml ORBAY (n-butanol : acetic acid:
water=60:15:25) HMEL, D 0.02ml % TLC
aluminium sheet FRER® 2mm O ARy b B{EH
L, B&ET%, LEBHABY BMINCEAEATEE
YRV ERBER XV RANORBET oo WEDOES
1% TLC aluminium sheet & chloroplatinic reagent
% spray L 10 SR @ARBEHRCBEEDO AKXy b O H
B LR Lico HABHER (Rf) XA OBBE
B/ EEBEEREL LCHE L
VI. 2VRBEE : BANEDERSEEDCETL
TfToto A% 1 mg/ml = N-NaOH 1ml % jnx 15
AHE®KE Li=D%, N-HCl 1ml, 0.01N =v E ¥ 10
ml ¥nx 15 SHKET 50 &k ic 0.01N Fr5Egs
MY Y AR THET 5o AR D PCG £FEIL, MR
DEE LI 0.01N 2 v RROB,ALABDOHEELR
Utedia 2.52 TR L total PCG mg & Lo
¥ R
REHER{EELE vy M KT 5B immune response
X PCG #7-13 PCG polymer & CMC o 2 B:fs] incu-
bate 12 X » Tx &A%, T 7, BPO-CMC,PCG
polymer-CMC £ 5mg % 1% 10 Tt® Hertley % %
Ny MICEIE Lo bRtk 2 B BB BRFmLL
A% % foo HLEMMIL BPO-RSA(2 mg/ml) % #1 K
tlkxy = vBABRFOIREERTC X » BIEL

Fig.1 Formation of antibody to immunogens in
guinea pigs
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Table 1 Formation of antibody to immunogens in
guinea pigs

Immunogen totaI;O:rixtiir‘rlles PHA titer
BPO-CMC 9/10 64
PCG polymer-CMC 0/10 0
CMC 0/10 0
PHA titers are the means of triplicate determi-
nation.

Fig.2 Antigenic cross reactivity among PCG, PCG
polymer and CMC

anti BPO-CMC serum (64 As Titer)
SERUM DILUTION
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Values shown are the means of triplicate deter-
mination by PHA inhibition test.

too SBBEIATE 2, 4, 6, 8, 10 BEWRRRIRM LicIn
EOTAME Figl wrndh b X 5ic BPO-CMC %%
Bz 7~8 B% peak LT AHMSLKRE IR, X0k
BEEBHESNT 9/10 THhotco LA Lichih PCG poly-
mer-CMC 4 &R TIILflic B & hich -t (Table
1)0

YTt BPO-CMC Mg o FAFRE > #IT 35 B
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9 TR IERREM I RIG R 1T - 7 (Fig. 2), 64 f&H4
fH DL 7575 B 0. 025 ml izt L C & {BEE @ inhibitor
(0.025 ml) #hn% 2REf) incubate Lizd D% test M
EE Lo MBRAEY B 12 BPO-RSA(2 mg/ml) #{#
F Lo #1 BPO-CMC mmi%ix PCG 12 ug/ml TR £
ZHIEXh BH, PCG polymer % 6mg LA LTI 8
T—%E, CMC Tzl 3hichotco U EDRERDLD,
#i BPO-CMC [iEix PCG polymer & THhICKIELT
Bp PCG miERM ik ThY, Lird CMC XK
DI AR i,

U EDER» BRIEFMEAGER X h 7o 5% immunoge-
nic 7z PCG polymer #47% 35 PCG polymer-CMC
DRBEENRD bRl ot TOFERENTSE
W THRDWELENEREZ BT L,

H ¥ 1mg & D total PCG
THlE Lt (Table 2), benzylpenicillin potassium
0.98 mg, PCG polymer 0.04 mg, BPO-CMC 0.13 mg
< CMC, PCG polymer 130 Thotco T HIRARAK 1
mg % n-butanol : acetic acid : water TH E L 1=
(Fig.8)o =™ % 4 Tix PCG » main Rf fEiL 0.65
TH-lco BPO-CMC i3 Rf 0.39 DHENBEHRERL
7=t PCG polymer-CMC, CMC (3&H X hichr oo

L En#EEMNS, PCG & CMC o incubate iz X b
EORRAFE TR L7\ BPO-CMC #&MAH R E
R, L»d PCG polymer (3IFE LW Z EMEEBHIh

B % iodmetric assay

Table 2 Iodometric assay

Sample 1 mg/ml 1 Total PCG
PCG 0.98 mg
PCG polymer 0.04 mg
CMC ’ 0
BPO-CMC ‘ 0.13 mg
PCG polymer-CMC ‘ 0

Minimal detective dose : 10.0 ug

Fig.3 Rf values of immunogens

PCG °c @
PCG poLvyer o O
cMC
BPO-CMC °
PCG poLyyer-CMC
porocaNE PCG suspexsion o € )
RF vaLue 001 02 03 04 0506 07 08 09 1.0

Development solution : n-butyl alcohol-acetic acid-
water 60 :15: 25(PH 2.5)

Spraying reagent : Platinium chloride solution

Minimal detective dose : 19 ug

#z0 —7, PCG polymer & CMC (% incubate L3}
BE LW, Fld EEREC X5 BERALUT O
ALPELIRVWT EXHBE Lo T b b, CMC
PCG polymer & incubate #% ® & .0 [RAFEE8 ¢
PCG polymer 3% Sh, CMC K3 OHET H 57
BEMEATREE I NI,

£ =

Carboxymethyl cellulose Na(CMC) i3 Z#ZEX,
FlokR L UTERS, HERFCLIFAIRT
WHEKBHEerr—AFHETH o & ® CMC i1
benzyl penicillin K| DKEBBRCES IR T3,

SEDOERTHER L 7= BPO-CMC 1 PCG & CMC
% 2 BFfE LA D incubate & X b #BfFPIERIh BT
Rett o B % immunogenic PCG polymer!® % B 4 L
oo COTERELEy FRREETAZ E R XD BPO
specific antibody A3E4 X h, PCG polymer B34
L7\ CMC & PCG 0B X AHUFLAGESH S h
Fro UL LIS B, A w— RAFEEOTEEE
carrier RBTHHE LD 7 {1, PCG-cellulose
HEEMONBELBEIRFEFLANC L BRRENLELD
Nico —7, BEYC X BHRERIE LBl CMC ok
HTHhBMMFI L LTCOfEARR XY, PCG 4F2 CMC
PR E DA EhIREBR, FRchERER LY
1 PCG MBLEEINDIAIEEGELbhi, £TT
ZELITELEy + D food pad EHEH IR 5%
CMC i Lic PCG DB TR HIE LichiH
JRL Lic saline Wi Lic PCG L ABE THY,
CMC DR EER X 5 HUFERBIER I hith oo

5tEB & Lie PCG polymer (37 D#EEVASH CMC L
DFEEEMN mask IhTwv B8R, CMC L incubate
LTChEEEe TR BRIk BT L PCG poly-
mer-CMC 13 CMC #U3HMBE Li-HETHB = LB
FER Zhico CMC IR AT L2 b T D FRIERT
TEEENTZD ORIV DIIYERTHS 5,

C. H. SCHNEIDER ¥ CMC 100 glucose ¥4 » o BPO
HEEBL 3~4 THBHEHE L, b L PCG & CMC
AMLEREET B o1 BPO BEKIEd - 25 WETT
% %o, Carboxymethyl cellulose (T 1w —2 % Db
D H% anhydroglucose unit b d R Y = —% FRL
T\ %, %& anhydroglucose unit | 3{ED KEELHE
=% anionic cellulosic polymer T2 %19, &£ B ff
ALl CMC 3L AF v 2 FVEOERE M 0.7 T
» %0 T BPO-CMC 1B I h Tig\w 7z —ii
KEAEE L BPO R\ A R4 LickBic 1 5b0L%
zxbhitce

PCG f#|s o BPO-CMC #E&#n LR T 58
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L3k, MB 7w~ 57 4 — T procaine PCG
suspension {3 Rf 0.39 0#MNBEHREYTTHWE K
Wxh, Fhit BPO-CMC r—F Lt = @ FEMIc2
WTIBE Lish o 7o 2 BiFI o BPO-CMC o 71X
FELxIsWEE 2 bh, PCG polymer D FFALETT
A7 VA —BETAHFLWIER L LTRSS LER
RUNETH S LH#ERIhi,
#® =

ERSZHEMY L LTHER IR Ty 5 Carboxymethyl
cellulose 23 PCG LEEATAHZ LR XDRMERHE DR
F# PCG polymer #3fRL LTHBHL, U T O
ezl

1) PCG ¥ #-1% PCG polymer ¢ CMC % 28 R
incubate L T % 7= benzylpenicilloyl-CMC & PCG
polymer-CMC #& 5mg »# €L € v FIEIE LT

& 9/10 Al EENRED LR, xbhl-fik
1% PCG polymer kbR T 54 PCG it R
WP Thotco = DFERIE BPO-CMC o R {FFEM
iz PCG polymer DBIEIIRAD LN T & HTRBEL
1o

2) PCG polymer-CMC #Ef i3 £ Blc Hif (R
Thithotco MEDOHEENR 2 b PCG poly-
mer & CMC &4 €T. Z OHMREDOIERIER 38l
Efrgidiz PCG polymer piE I hicZ LI k53D
ThAHZ ENTER IR
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ANTIGENICITY OF BENZYLPENICILLIN-CARBOXYMETHYL
CELLULOSE

Nosuyukt HavasHr
Department of Microbiology and Immunology,
Nippon Medical School, Tokyo

Antigenicity of penicillin analogues converted from carboxymethyl cellulose (CMC), additives in
penicillin suspension, was investigated, and the results obtained were as follows :

1) Antibodies in the guinea pigs immunized with either 5mg of benzylpenicilloyl(BPO)-CMC or
PCG polymer-CMC were studied with passive haemagglutination technique.

In the former, specific antibody was detected from 9 out of 10 animals and was reacted to PCG but
slightly to PCG polymer. It was suggested that immunogenicity of BPO-CMC was not influenced by
PCG polymer.

2) PCG polymer-CMC was not detected at all. From physicochemical studies of antigen, it was
found that PCG polymer was not bound CMC, and PCG polymer-CMC did not contain PCG polymer.

For that reason, it had no immunogenicity.



