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Sodium 6[D (—)-a (4-ethyl-2, 3-dioxo-1-piperazine
carboxamido) -a-phenylacetamido] penicillanate (T-
1220) L < BAR E hc A penicillin RITEME
©, aminobenzylpenicillin(ABPC) o #H#E & TH 51,

AHNL invitro TEE L ER IR HEE, TR0k
BMERXCRIN % X 5 dioxopiperazine BABAZI L 7o
a-{3-[ 3- (N-ethyl-N-oxaloamino) ethyl ureido} ben-
zylpenicillin (T-1220-A) % & T a-{3-[3- (N-ethyl-N-
oxaloamino) ethyl] ureido} benzylpenicilloic acid(T-
1220-C) %ML, BHELEETHVEZ L bR B,

€3k, penicillin REHPIT X > THEI N BT LU ALF
— @ major antigenic determinant %, benzylpenicil-
loyl-protein conjugates ThHh 3 & IhTWw3¥, Zh
1% penicillin ® B-Lactam ZEHBIZIL, BEHEEESL
THEETH D, LrLianinh T-1220 i3 0 5 EB/RT
4-ethyl-2, 3-dioxo-1-piperazine ([, #, dioxopiperazine
BEW) & B-Lactam BOFEMNHUT 5L 0L £ 5

Degradation products of T-1220 in neutralized
aqueous solution (pH7.2)
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Sodium 6-[D(—)-a- (4-ethyl-2, 3-dioxo-1-piper-
azinecarboxamido) -a-phenylacetamido] penicil-
lanate (T-1220)

hant, LRMHDOFEER X b penicillin G & 13k
ORGSR EEIhZWESALRBEI R S,

AR, EBRM W EML vy ¥ T-1220-BSA
If1 % % f# A L T benzylpenicillin (PCG), % X ©' am-
picillin (ABPC) L 0 XXX RIGH*BRN T2 & &g,
ZOMREBR O WTEREYML b B E L
o

MHEE LU HE

I. # ¥

1) B% : REIEE 2.5kg OARERBAGE Y
¥%, PCA itth®E 250 fij > Hartley Rtk
Ty MEFEA L,

2) E&: HERMT4ESE & L To T-1220-0, T-1220-
A, T-1220-C, ABPC WEILML¥HRT AR I hicd
D%, Fio PCG 1 IBIRBELMD L DRMEH LI,

I. 5 &

1) HOREGHT : BT F RS K « BE L IPA 2
Zl, KBr SeFfERAZER (LlEk, BARSHEITELS),
Ty vy —, HERVZ (LE, Millipore # U.S.A.)
HERA LI, ZEH| 1mg & KBr K 100 mg % 2 2 v §l
FLET L L BRHES Lic#ic 100kg/cm? OFE %L
TRIVAEEH & Utco 400~4000cm™! o> Frit SRR 313
BRI A IE Lo

2) R OfES : bovine serum albumin (BSA.
A LETESER) 100 mg L 3K 400 mg % pH7.2
phosphate buffer (PB) 20 ml \w#Af2 L, 37°C, 24 KRS
pH % 7.2 @ffEff L incubate Uico R FEH % &M
T XD BRE LR OBREEZEY % BSA coupling #iJF &
Lo RIGHHIFEX rabbit serum albumin (RSA.
Miles. Lab. Inc. #$1) #[EHDFH T incubate L,
RSA coupling FURZIEBL 7o

3) fEiik ¢ BSA coupling #i J& (T-1220-BSA,
ABPC-BSA, PCG-BSA) £ 20mg/0.5ml & Freund’s
complete adjuvant(FCA) 0.5 ml #i{E4& L T emulsion
L1, 1ml #v4Fo foot pad i Lico 381 ED
ETH 4 BRI L, SRREBAAER 40~43 A B 2fmL
Pl % 2 70

4) #v=vEBUERFOEREE RIS : BE0HEY
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CHEL T 510 T-1220-0, T-1220-A, ABPC, PCG
D% RSA coupling HF 2 mg/ml THE LI b EIEM
HEMEL, YA 79X A X BT XY HHMEREL
o

5) E/NEy b ICIBIT S 3hr passive cutaneous
anaphylaxis (PCA) : OVARY d Jj O #E U TfTis»
foo ATy FEFHEACHMERBIR 0.1 ml &K
FEH L, PCA sites fEBIL Tz, 3 RFEC RICHHRE
1mg/ml % evans blue (EB. fEMIZEAR) &3k
#1L, PCA #E &8, PCA inhibition test |3H{R
challenge 20 43§z inhibitor ¥ L, PCA %2177
W, FEME 6mm Ll EREME Lico ERIXZ3EAT R
VW, ZOREEHSEME L TR L,

6) ZEAMSAROWE : BSA 2mg/PB(pH7.2) L3
# 4mg/PB (pH7.2) # E EE A/ L, 37°C, 1i5H
incubate U7-#i1c, %Hr2: (Biamed Intrument Inc.
USA) %A L CTHEDEALEBRE LY, BIT/HRD
ks % Hitachi Electrophotometer 101 # (H 7 %Y
TERTEL) THRICED #REL, HEREBEE LI #
BfEY, 3EOEBROPHERR LI, MERZE XL
2.3% Thoteo

¥ R
1. T-1220 FB#EAOKIHESITC X 5 R4

T-1220-0 3s I 0% T-1220-C 3 R:BE Y H I
X DR Lo FA 1 mg OFRIHERIRF v+ — b ik
Fig.1l @iRT Lo t=v ) vicEaERRINEH 3u, 6
s, BIV6.6u @B DLRI, T-1220-C 3, Fig.21z
AT X5 B-Lactam BOWIRL (5.64), ¥ X O dio-
xopiperazine ORI (7.6 u) ML LTE D, HE
ZALAHER I huico

2. ¥ ¥ T-1220-0 i o BfF il Bk

T-1220-0 % BSA r coupling Xicd OF BN
FRel, v FERIELI, 5B & L T PCG-BSA,
ABPC-BSA %R v+ F¥& BIEL fo FOKEE
(Table 1), KIGAHIE & LT RSA coupling HFE#{#
AUtz v = v LI RE M BREEHET1X homologous 7
MR TIE, 445 64 1% 32 {5 Thoteo i, £HHE

Table 1 Antigenic cross reactivity among T-1220-
0, ABPC and PCG (Passive hemaggultination

test)
Antibody titer
Antibody -
1220-0- | Antigen
RSA | ABPC-RsA | PCG-RSA
anti-1220-0-BSA 4 1 1
anti-ABPC-BSA 8 64 16
anti-PCG-BSA 4 16 32

Fig.1 Infrared absorption spectra(T-1220-0)
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Fig.2 Infrared absorption spectra(T-1220-C)
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Table 2 Antigenic cross reactivity among T-1220,
ABPC and PCG (3hr. Passive cutaneous an-
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Table 3 Antigenic cross reactivity among T-1220,

ABPC and PCG (3hr, Passive cutaneous

aphylaxis) anaphylaxis inhibition test)
Antibody titer challenging . inhibtor antibody
Antibody : ag antiserum | g M /kg) titer
1220-0- | Antigen
PCG-RSA

RSA |ARPC-RSA 1220-0 1000
anti-1220-0-BSA 4000 500 250 1220-A 100
anti~-ABPC-BSA 500 1000 500 anti- 1220-C 100
anti-PCG-BSA 250 500 1000 1220-0-RSA | 1/00.0-BSA| ABPC 1000
) . B PCG 2000

LT\:O

3. wHFH T-1220-0 1 iE o PCA titer ¢ PCA
inhibition test

EbiELEy + D 3hr PCA THEEOTIKIGH
ZTHZ %L (Table2), homologous 7rHiEH{E% Tix
4,0001%, 1,000f%, 1,000 f% CoEREEMHL~NELL
BHMTH 1o & DOHifkIL 56°C, 1R incubate
TRIELR IgG type DHETH 7o KW TERIK
JGH:#% PCA inhibition test(Table 3) “TH&H Lo
HiR challenge 20 43§ijic. inhibitor % LT T-1220-0,
T-1220-A, T-1220-C, ABPC, PCG n£& 4 8 mM #»#
#4%, T-1220-0-RSA 1mg % E.B. L3t Lice

4.000 fHithffi 2~ L1 PCA titer 1%, T-1220-0 njjj
AT 1,000 fEET Lichd, Zhix ABPC, PCG o
AAEOHE L ABEOMEIE TH oo LhrLichid
T-1220-A, % X0t T-1220-C O#TALE TI3 100 £ 1%
Tliko 2oz &b, #i T-1220-0 mFwRIE, AR X
VCOBECHRTHIRRIGNE EEIRLTWS
ENHERII hico, ZOMBERREEXZUTOER X hiE
%“j‘bfio

4. T-1220-0 3 X 0* dioxopiperazine BOEBEIES
Roka

T-1220-0 &S X VLD 5 TH D 4-ethyl-2, 3-
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Table 4 Protein binding of antibiotics
0,
E 11cﬁ values

antibiotics BSA starting|dialyzed binding
drug drug %
Dioxopiperazine
ring 4 mg/ml 2mg 205 148 26
T-1220-0
4mg/ml 2mg 225 146 30

Table 5 Antigenic cross reactivity between T-1220
and PCG (3hr. PCA inhibition test)

challggging antiserum inhibitor antibody
DPP50 mM 0
25 0
1220-0-RSA [1220-0-RSA 10 20
5 100
0 1000
PAA50 mM 100
25 100
PCG-RSA PCG-RSA 10 100
5 500
0 1000

i I

/
DPP : Deoxopiperazine ring : ETN I\\IH
\. 7

PAA : Phenyl acetic acid : Q—CHZ—COOH

dioxo-1-piperazine B2 DI FfS & & #ft [ BT A TR
E Lo Tibb¥EH| 4mg & BSA 2mg % 37°C, 1%
[d] incubate L7:#c pH7.2 © phosphate buffer ‘¢
E Ulco BITAMRFPOBMOERENCBRBA LIS
3 (Table 4) 13, T-1220-0T%30%, dioxopiperazine
BRTIX 26% Thicto,

5. dioxopiperazine g OH AR MBI T 58

ThizerEy b 3hr PCA inhibition test |z X b
dioxopiperazine RO FL R 23 L (Table 5),
PCG (fi84, phenyl acetic acid) xR L UtckERi,
PCA ffi 1,000 f&&RTHMACK LT, £MH0 mM~
50 mM % inhibitor & 3 % & dioxopiperazine X
T-1220-0 =% LT 25 mM Ll D RLE T4k
L7z#3, phenyl acetic acid % 10 mM L) F T4 541
FRRIEI g hy 5 1o

z =

Penicillin R¥EH L EHOKEIL, LD acyl fIgE
FBEABEELLTWB LRI GbhEETH
%910, T-1220 {3ffid> penicillin #3232 L BEHE
DEEERIEN,

Z D &1, penicilloyl-protein conjugates ASJEEL

Shicd Wz bie—FT5, =) VHREEORIFER L
LTHELBR=YY v« 7V AF—0D major antigenic
determinant |, benzylpenicilloyl-protein conjuga-
tesd T b, T-1220 NEREYIC I\ TRIEE MM e
WAL WS HELFBAREOETR IS0 HAit,

Lo L7ehih EISEN'® 3, dinitrophenyl R{t&4
ZOWTT7 AT S vEDFEEYEE hapten & L TOREE
RO X e L, WECHEN TV ERE LI, F
£, SEIDOREK T 1t T-1220-0 M xR ORIES
T2 74t PCG, T ABPC i il U T Il Td -
oo

T-1220 THE S icmiEbifsi% dioxopiperazine B
TR TH 5 lco —F5, T-1220-0 L RHOEASESE
KoL, 30% & 26% T T-1220 OiEEEDO KIS
HRASEBSNEIEL Tl ZOKEMD, T-1220 0
RISHEBAVEEL, ST HROTIERES L
hich DEExtc, Z DHR%H LT T-1220-BSA ©
RAE I i-Hith OB RN Y T L€y b © 3hr PCA
TH#izf LT, Inhibitor & U T original » T-1220-0
WELCRBLEhitwe bbb, T-1220-A &
LU T-1220-Ciz & » T PCA 2VERMICIIE X hico
Z OfER, T-1220-0 O#EELMA TH % dioxopi-
perazine BROFIZMILIC F HFEREEN DB = L
EH S hiz, EHIflgi% inhibitor & Uiz PCA 135
LRI St Dz &b T-1220 1@ X » TEA
ThaHtkox hbiEkRE 3 dioxopiperazine-protein
BEMTHHZ ENHER I, L LA DS
Yo H T-1220-A #EC X5 b0, % foix T-
1220-C AR LIcb D TH BN H TH 5o

Pt T-1220 miFix, ORI ZR KGR RL
120 penicillin FifhiL, HEZM, MSETHSD, I LUK
B AEE DT TN Tr0ECTE I h W
7%, FLEMECHR T A GO FEL R I his L
LUieaib it T-1220 ffniE 0 G, $PCG s X O°
Pt ABPC i i Ll U Tag o

R T v ¥ — DHEEEBT B HFCE Ko
To# 41, benzylpenicilloyl-protein conjugates %
HUICTE 4 DHURBAHERI X T B 541510 ) £
EPifFi1X, minor antigenic determinant & U TIH|
D R IRECEE TH 5 A7, major antigenic de-
terminant & UTERT5 &\ 341X 7o v T-1220
DHOHERUENFEETHBLETHRDE, R=2vy v .
TULF— B E D 50% LI L™ H benzylpenicilloyl-
protein conjugates IZ Xt THHDEEZLITWBEH
7, PURFREDOR T - AR O R EFIE R R
HHrLDEEZDLND,
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T-1220-BSA % FCA itz v+ FiEEL, 2bh
Bl O RIEULEBET L, T OfS#HR% 2 7o

1. 1,000 f PCA titer O HiiiFOHRERMIX, T-
1220-A ¥ X O T-1220-C o#éEc sk Lic KIS %2R L
o

2. Pr T-1220 MiE1x PCA inhibition test T3\
THETEEIE I B R %R Ui,

3. T-1220 DEMEMAERIL 30% THH, £D5H
26% g8 TH % dixopiperazine RIC LB LD TH o
1o

4. EiRoEBoOxE L LT PCG, ABPC »f#EH L
#iH13 B-Lactam 3R H ik 35 @I %R L,
T-1220 [fi%As dioxopiperazine B i3k 3 5 Kt &1L
Bic,Tui,

KAXOBEE L 38 MHAMEELEELTBREC
BWTHRERL K,
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IMMUNOLOGICAL STUDIES ON A NEW SEMISYNTHETIC
PENICILLIN T-1220

Yosuio Takeuchl, Yoko NisgiMura and YosHitamr KiMura

Department of Microbiology and Immunology, Nippon Medical School

The immunological studies on the rabbits immunized with emulsion of T-1220-BSA and FCA were

carried out and following results were obtained.
1) The antigenic specificity against rabbit anti T-1220-BSA serum seemed to depend on the acyl

side chain or beta-lactam ring of T-1220-A and T-1220-C.
2) The protein-binding ratio of T-1220 was 30% and that of dioxopiperazine ring was 26%.
3) PCA using rabbit-T-1220 serum was inhibited completely by the pretreatment of the dioxopi-

perazine ring.
4) Rabbit anti-PCG or anti-ABPC serum reacted only to beta-lactam ring.



