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Bt 2 — FEEZE Peanut Agglutinin (PNA) D EE B O WL -
(5 —4) FERIEIC X 5 PNA 04 EME 0B o kst

ML FRE* O EA
MNR B HE Rt

TE L™ BN =R

N g
Flg fEA*

M hmET
AH fR—*

EE Thomsen-Friedenreich (T) $iRiCAVWESHEEZ B TSI — FERPNA 2 HVWE OA £ —
VUTBMEITOICHIY, TRITHEL - THEEREOEMORNE T o 7. ElRE: - MM L 5T
%D PNA OEMZFEHEHO B TIHET 2729, MEKEFC X 5 flE» >SB2 EERM ZEERIEE
FRRL, FhiHWe:z. 7v 5 3Iv THETE, EfR% PNA O4&9EERE 50.7%I12{ET L, invivo
TOEASHORMNTIE, Tl X 3EEHERICE S LELOLNIBAR TOBRRECEHEALDS
i, —F, - FFVETIIERSE L EWENEED 879 MRS hie. B TOERASHOR
HNTLIP LD OBHEEDZ V77V ANE Y EL, HASORBAOHKNEOER EW D, LYREF
nEF xS E O he, EX Y PNAOI — FESZBELTE, 733 THELIYI-FFUE

DHBBLIFETHDLEX DN

L xC®Ic

LI FUR, bE—EORESEEL LI LH
JRHERIED & 5 I RICRBT 5720, V>
NEREHALRIECBERE Y £ 7 % —0fEHT, BB
T o Ry oRERICFIHER TV S,

LI FUO—FT, E—FyyrbiitHanik
peanut (Arachis Hypogoea) agglutinin (PNA) %,
B-D-galactosyl (1—-3) a-N-acetyl-D-galactosamine
FRIICE S » galactose Tz X b TR
WBLFIE 2 R

—J5 Z @» — ¥ $113 Thomsen-Friedenreich (T)
PUR LT h, FRFREOEEME T, 7 A
BICE YV ELCPBSAARER L LTHEET 5.

* GIRKEEFPEEER
MAKADT 4Py 7 AWETE
SRR IR LR
=fr:6048 B 27 H
Bz i 604£8 § 27 B
BIRIEER S | &RTEEAT 13-1 (8 920)
SRAKEEEREEEFR
B o ¥ E

U h LR o iz vy, FLAR - i - TEEE O
T, 2o THIRAER LORE CHRERE
IZBH Sh 3 L o Springer 50 &Lk, TH
Jix TAA (tumor associated antigen) & L T B
ERhTW3., Lo TZ ORKEKD galactose #
LKA T S PNA i3, EEHAMMWETH S
AREMENREZ 2 bh 3. PNA 0oz ofR M % FIH
L, RIEHPNAICL VA A=V I ~DI%
REE25 L Licha, FElEicts PNA O
EWPERTEEOET 2 FREC D5 < 2 BlE
BLETHS. LiL, E#fiko PNA o4l
ZHEHOE(LE EEMICHE LR EZ v,
% Z T4E, PNA OAWERTENEOME 2 3l 8
EEREBLT, srusIvTHEa—-FFvEEL
2B, BUEs — FEMRTH% O PNA o EHE
fbD it 217 - .

0. #HEHE

PNA (peanut agglutinin)
EB I vz PNA i EY Laboratories (San
Mateo, California) LV EA L7 b D TH Y,
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v°—+ v v (Arachis Hypogoea) X b i1 HH % #
T74=4F74270<b7 57 ¢ CRHEMLHEE
R THS.

1) FsitE 3 — FiEd PNA O/FH

1N r7e730Ti

RIGicflw-EHA, RI,, RIIFLT, 0.01M
PH7450 ) U+ + U v LEEAE AKX (0.01
M PBS) CHEi#iNH, WL,

i) PNA 2mg/0.2 m/ {2, Nal2] (Amersham
International plc, Buckinghamshire, England) 2
mCi/0.2 ml #hix7-.

i) JWEE% 05mg/ml AP L7 I0T
(Sodium para-Toluenesulfonchloramide Trihydra-
te, FIYEHEZE, KPR) 0.2 ml Nz, &% 0.6 m/
LL, ZRTSHMENPCEB LRSS E .

iii) i) DIRAIKIC A ¥ EHREEE S bV v 4 04
mg/02 ml M EE E ek, B F 2 —7
(®SPECTRAPOR 2, SPECTRUM MEDICAL
INDUSTRIES INC., Terminal Annex, Los Ange-
les) LB L, 4°C, —W 0.01 M PBS TEHTHEM L
7z,

@ a—-Frvik

Franker & 058 oS 8L 2.

i) Iodogen (1,3,4,6-Tetrachloro-3a, 6a-diphe-
nylglycouril, Pierce Chemical Comp., Rockford,
Illinois) # 1mM 2725 X Hic, HlEkxFLric
R L7z,

i) EHAA, ~A 7Ry b TI—FF
Wi E F 7 2 BUNREBRE (¢ 15 mm) ic 100 gl F
OHEL, 37°C DR TRAEER S ¥ 72 255
B RB S, ZOBRECIYI—-FF D
T, # 7 ABECHR S v,

iii) 73— K7 o@ERFR & h iz /MRRE
iz PNA 3.8 mg/2m/ (0.1 MV > FER#2fE 7% (pH 7.0)
$ X Ot Nal? 5.8 mCi/10 p/ (0.1 M KER(EF + VY
T LYEIR) & A, 4°C, 30 EiE L.

iv) RISH% & b2 Lo 0.3 M NaCl ¢k
L7 74=47 4% T L(FVEOSm) I
2, REEO I 8L OKIEL PNA 2HD
PRV 72,

23 % 1 5 (1986)

V) RISHEAST L7<t%, # 5 4% 0.3 M NaCl
3ml TEEV, 02M H 5 7 b — 2EHE2ml T
135-PNA ZiEH L7z,

vi) SLIREHEIY T b —2 &R &
DI, 0.1MY RS b ) U ARREHK TEAHE L 2
Sephadex G-25 # 7 4 (# A& 9.1 ml, ®Column
PD-10, Pharmacia Fine Chemicals, Uppsala, Swe-
den) (2 X void 2> # [EUT L 7=.

2) EME L LERUTREDRRET

() &R (LY 7 v o FEERILEE) ORGET

R PNA I b Y 7 v nFF@E L & < P,
WLt a Licky, B PNA ZL#L, KK
JEo 1B biEPicaBsh s, LB LI UL
BOWFEZREL, ERErHELE.

(2) HHSRE O RRE

BERL L 72483 PNA 5% 280 nm T W EE
EREL, BHERE (B PNA J2ED) TR » T
BWIRCERERMMBRE D, WP PNA
FEMLU. EHRLERTOBEARL 2O HK
N RE L.

3) 1EHATED PNA O4EMERSEEDRIE

(1) JRE :PNA i ZERRMERICH T 5 FE4E
3L, BEELEE2ED V7 )VEE % Neurami-
nidase (Sialidase) 4LEH L T #) TERETEEE 25
5. UEoR#EEZFAL, MENESF AV,
Neuraminidase ZLEEFRIMERICK 3 2 ke & HIE
T3z Lick Y, PNA oAEMEREMED FE i 2
fTo1=.

(2) Neuraminidase ZLERRMLER OER : {E MR
EY B RELIT - 7. @EHRA (O F, Rh(+)) X
D ERE L 7o b 2 ~ % ) AR T 3 BINERL,
4% (v/v) Iz F5%& L, 0.01 unit/m/ » Neuraminidase
(Cl. perfringens Hi3k, SIGMA Chemical Comp.,
St Louis, Missouri) i L, 37°C, 1 B§fEA > %
2~_— hL72%, 0.01M PBS (pH 7.4) T4 [al 4t
BLH 1Y (vv) OBEICTHE LERICHW .

(3) Neuraminidase ZLEREFRMER 2 m/ iZ %+ L,
rsus3  THEEEa— FFVETEBRL
PNA 8 X UKRIE# PNA 0 ff 4~ F%H%R5 2 ml 7z
WLEEHEXBL LTPBS2m/ 2BA L 3T°C T
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Neuraminidase-treated RBC 2ml
PNA dilution series 2ml
or PBS alone 2ml

Incubation at 37°C for 1.5hrs.

| L

sup. ppt.

Hemagglutination assay
(visual determination)

Photometric measurement
(OD at 620nm)

Fig. 1 Procedures for determination of hemaggluti-
nation activity to neuraminidase treated red
blood cells by the visual hemagglutination assay
and by the photometric measurement.

L5 Bl A v % 2 _R— M, ETMEREE OF &
HIRAICHE L. v ToXERH Y,
Fi#EOWIEEE % 620 nm (2 T HIE L MLEREREETE
# FERMICFHME L 72 (Fig. 1).

4) BT HRIZHIT B 125I-PNA OEASTE

rusIy TEHERBIVI—FFAUECERL
7z PNA O{RPNSG O ik & 1889 & F v 7T
-7z,

(1) Lewis lung carcinoma (C57BL/6 = 7 2 ®D
BHARBANMS) 2EEETALE L THY, A
L LT 2x108 fH % CSTBL/6 < 7 = DA KER
MU TIZBIEL, 12~140 %EES/NMEFEKIC
RE LA TERICH L.

(2) 1251 7 PNA, 1) ToRLzzmwe 5 I 0T
ERINa— Ko ETERL BREKBCE
bRT-ERZ020um 2 T v e 7 4 Vv HF
(®Acrodisc, Gelman, Ann Arbor Michigan) Tk
AL, B#IREY SpCil02miHE L. &
BBREROFEKEITORE Lo T, ENEIHOE

HEOERZAE LR cE K HERE THIEL .

Bk 24, BBz F A —F VBREET TOD
fEZehl LM, AERIL, EER XU EEHEEE
HHLERNE (BER) 88X U0 %1 o i E:E

v ABly Ly FL—v gy hy L Z TRIELE.

nE, EEI— P33R Tey 7 317-T
WLV,

19

Table 1 Effect of radioiodination by chloramine-T on
PNA biological activity

Biological activity before labeling

Protein Hemaggluti-
CgilﬁlgglA content (620 nm) nation

(ng/ml) (visually)
1:2 8,333 0.898 S &
1:22 4,167 1.136 +
1:23 2,083 1.301 +
1:24 1,042 1.446 +
1:25 521 1.646 +
1:28 260 1.834 +
1:27 130 1.936 +

Biological activity after labeling
Protein Hemaggluti-
I-éiZIS}l:(I)\:’A content (6200?1 ) nation
4 (ng/ml) (visually)
1:2 11,076 0.855 +
1:22 5,538 1.41 +
1:28 2,769 1.440 +
1:24 1,385 1.634 +
1:28 692 1.820 +
1:28 346 1.930 +
1:27 173 1.914 =
1:28 87 1.901 -
L. % 82

1) #RHE & LR AE

1) 7u53  THIZIIERRIISLTH
D, Bohi-lgtiE i 0.15 mCi/mg PNA & 7z
D, PNA 14Ficxt LTEH 0.01 o 1251 i+
DALz LItk 3. FEITHE, SHHEEDSTY
LY s v Rl

Q2 I—FF U ERCIBERRIN,THY,
e, BAEOERERR, ThEh537%, 807
Tdb ol Eilk PNA ot % 4 8 13 1.0 mCi/mg
Lirofz (1251 & PNA oE ALK, 005:1). B
FRENICE & NI ERE A O BURHMEFHIREEE 397 %
UEThHotz.

2) 125] jEEE R O PNA O &£ ¥R FEHD

it (R T 0 LB

1) 7wz THETE, ARGCHET S
L BRI PNA ¥ BF 260~521 ng/ml 43 ¥ T
EEEERER R L, E#Rt o PNA X, 346 ng/m/
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2.0
BEFORE LABELING
>
=
7]
2
w
(=]
- |
< |
3] : E50=6650 ng/ml
Iy |
[e] |
|
|
0 1
2‘ 22 23 2‘ 25 25
RECIPLOCALS OF DILUTION
A
2.0
AFTER LABELING
>
=
(]
2
w
0 1.0
- |
g |
o : E50=13107 ng/ml
& |
o |
|
|
o 1

2 22 23 2! 28 28
RECIPLOCALS OF DILUTION
B

Fig. 2 Results of photometric measurement of PNA
biological activity before labeling (A) and after
labeling (B) by chloramine-T. Eso was described
in detail in “Materials and Methods.”

¥ CEEREX RL (Tablel), b ¥ 23 b 4
PFHITEME DR T A8 bh iz, RICKIEEFED
620 nm Iz B 1 ZPWEEEIC X BIEMRIEE R T
(Fig. 2). EHANLEE, EREILATERO S 7 7
Gl o TIEEE (OD) ixt L TRkl 3 B % D
< PNA OffRoOUEE 7 ry FLTH5B. PNA
R MR+ 3o T PNA o fEREEEH 2K
T LEE0RBE NS 3 7o BE A HepH
iCEALTWA, 22T, ZOWEER/N2FE
XY EBEEI LR RO 12 REEEZET S
PNA #BE#% Eso L LTHHT 5 &, i1 Eso

23 3% 1 %5 (1986)

1.0

BEFORE LABELING

OPTICAL DENSITY

2' 2? 28 2* 2° 2° 2
RECIPLOCALS OF DILUTION
A
1.0
AFTER LABELING
>
=
9 °
w
0 0.5
- S SIS ————
g
’C:’ ! E50=1191 ng/ml
-8 |
o I
|
I
o) 1

2' 2? 2° 2* 2° 2° 27
RECIPLOCALS OF DILUTION
B

Fig. 3 Results of the change in PNA biological activity
through radiolabeling procedure using Iodogen,
before (A) and after (B) labeling.

1% 6,650 ng/ml/ T & Y, E#H% D Eso i3 13,107
ng/ml DfE xR Liz. Z® Esoid, EEEZME
RWEEORIE EFEORIEE & MEKEHEIC X - T
12 ICETFE 3D Er PNABEZER
T5. LidoTres v THI X 3 K%
I — FEBOBIEIC XY, ERANCHAFEH® o
PNA O EWEHEMEZ 0TS IR T L2 & T
k3.

Q) F— KA LETOEWENEE O T 2
FEIC o e EER # W THIE L 72 (Fig. 3). E
BeosEEiEn, TEMVE#SE S, EROKIKT
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Table 2 Biodistribution of 125I-PNA prepaired by chloramine-T and Iodogen method, 24 and 48 hours
after administration. Expressed as percent injected dose per gram wet weight as the mean+1s.d. (n=7)

Chloramine-T method
Tissue

Iodogen method

24 hrs 48 hrs 24 hrs 48 hrs
Blood 0.35+0.07 0.104-0.01 0.574+0.60 0.10+£0.04
Heart 0.42+0.16 0.204+0.04 0.4140.22 0.144-0.04
Lung 2.84+2.61 0.904-0.46 1.99+1.02 1.924+1.60
Liver 1.884+0.71 1.2240.15 0.83+0.34 0.45+0.10
Spleen 3.95+1.80 2.2040.76 3.07+1.57 1.23+0.43
GI 0.5240.11 0.18+0.05 2.97+3.66 0.70+0.71
Muscle 0.13+0.01 0.074-0.01 0.21+0.19 0.03+0.02
Bone 0.57+0.17 0.344-0.06 0.434-0.27 0.13+0.58
Tumor 0.5140.12 0.2140.03 0.434-0.41 0.13+£0.08

FhEh o Eso ¥ BT 5 L AT X 1,047 ng/
ml, B %X 1,191 ng/m! TH Y, EHEEIC X
BEME(I8TIIO%LERY, s a5 I  THEDNE
ARl fERER L.

3) 1251 {5l PNA QBT Y AEALH

s IvTHEBEIOI — KA VXY 120
E# L7z PNA 25 S h-BgsofEsg, M
BRIVEER 1 by OBFEZRAEL, £
BEREICHT 3 % LTEH Lk (Table 2), 3 —
K7 DG EERE~DEEPETFET T2 40
O, P LY OHBHEDZ VT T 2RI YL,
I, 1, FASOFBIEN QRIS
vy, 7330 THEOBESICERLDY
BT s fEGRHbEER L 2345 S hu iz,

Iv. £ £

€/ 7n—F bk L7 FUEOERE, &
WHEERRE RS, Th b 0EAOHBEETK
ROLIEHRRIUR RSN 2R I OHERI
T eRERELFIAL, RIZERICE2EE 0K
H # 1 » 3 # & (radioimmunodetection), 3t 7
HZikzh b OEABREWERE X O REYE
HREMRRET 2 X O nES Y, Elsdt
BRTRETH 5.

L7 Fro—fEiZET 5 PNA X, JEEEEESH
$iJ5 ¢ & % Thomsen-Friedenreich H{Jfiz & 2 i1y
hiEaWEE T3, RIEHRPNA 2 vz
@A A=Y v I OREBBREATER. LiL,

Bl El&H 0 EWIC X 5 RIEHRNEZO
PNA OAMEREEZ R L2BE IR o h i
W, 22 T3 — FEREOFTRLECAVLH
TW37uJ I THEEXBIZL FRELR

b33 —FKrodEeglRy BFmE 2 Rt L
7=,

PNA 0EWERESET 3 — FESE, 7= 5
IV THETIRS0.7Y, 3— FF L ETiE87.9%ic
Bz, T 0% kit MERERE OFE 2 WIRAIC
HEFT2HETREAMRRIIT—EEI NED
PO E T H 5. filL)5, PNA o fEkEEHERE
EPOLERZ AW TS 2 A% & v Er 0Lk
MFEEOZE BB ERMICL X BT L
BTEe. 61, BEOFELANRMICHET
BHETE, —EHD PNA OIS0 fickEE
FETABENSEREDLONEL L IBEEE T
FERUOLEND Y, MIRRFIOEMETIH SR
EL b3 28RV, —F, HktEHLH
Wiz F T PNA O RERESFEWE Y, MmER
I L, EFEORBESEAIGICEST SRR
FIAL, Esoff%ME+ 5 dFHRBFIO/ERIZ
bz, BEOHEILE I »BZ LN TES. Z
DREHICESE, e300 TgEa—Kyy
HBL R LGS, SROE#RSME T PNA
DEYZERNEMER L VB RS h AT, 3 —
Fr U ERT <SR TV,

¥ 7z in vivo TOERRANSAE BT 5 & T, M4,
BHEOMANRZRTOERS7r 7 I v Tk TH
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EicEDbhie, ZOHKEI /v I TOHEN
BiAic X VA OEMEZ T TAERK L 2 PNA
DEEEY) (macroaggregate) ICH¥ET % ¢ BEb h
7. —F, 3= FFrikicREMET, SRS
FARREFECERR CEBbEhica — R VI
RETETIOERAROT I /VBEE (VX T
A4 v, AFA+=%) Ot - B, Hikdd
nnwkaEshTtnsd., UbkoEgZ, 75330 T
Ttk R_RTa— Ry kTid, &) PNA o4&
ZEREEOET B30, £EH DBEREDAER
I 2ARRTOERPDPENWEN I bhvbh D
REtER L —HT 5.

ELICREFELE, 1 vxaxX—va VO
arvirr—AHBresI0THEIVESTHY,
FISEIED - OBTHFMBPLAETH D L b
I— KT EORBRENI LB TES.

BB % RI TE#T 2546, D) EREoEAD
£, SEFEREEFRIEESAZENY TR,
2) BIRLEZHBUHEDIRE A <, 3) HFES
FUERTWELELT, 4) 8B1E BR2ME
TRERBBRMEZFD, 5) SbtAGEELE
B35 L5, RBEWE, SdtEofEFEmT
EHRENEE L WL 5, BAED 3 — Fig#Hic
7w I0TH 77 bt x vy —+tE,
ICl ¥, 3 — K57 vk BROBESOEEER
B X O Bolton-Hunter 338, Wood RIEZEn 2 F
Bty v 7Y L SRIERWAFERRESATY
5. ThoDEMECET XTI EbD TSN
BEREFRIC—E—E1¥d Y, FERECKRN
BEBRDEWED, bAIBESEHICEL, &
DEMESEE» E— v mv. Lal, &
BIE N7 RaHER L v PNA offit s — FiE
BCELTRI—FF ERPHVWAIERELTY
rrEXBNE.

BfE, 3 —F¥ U Bick viE#LZ PNA 2 A
v, FEEBEEMTOL 2 —T L I B I OERS
OBRE, SORBHIERRE ~0EFMER
87Ga-citrate L OEFHEO KR TH
5.

23 % 1 5 (1986)

V. ¥¢& &

1) PNA (peanut agglutinin) # V@S A £ —
Ty ETOCHIY, PNA Ol — FEE
o ERRAIRF 21T o 72,

2) ERHEOFEO T » PNA O LW IE M
DR S GR ERMOAEEZ AT L.

3) 7w o THICESI — FERTIE,
PNA 1 3 Ficxt LIEH 001 fHo 3 — FETFA58%E
A LAEYZRTEM 50.7 %I & T Lz,

4) a3 — KX T PNALSGFicst L TE
¥ 0.05 D 3 — FRFBHEE LEMENIEE
19N RRE S iz,

5) WHEIC X BHURME S — FEH PNA % 5
BWich LERNSHERM LCRER, 3 —F5
VDB X Y BRIF I Eg AR L 23 D h iz,

6) PNA offtftEa — FEHICIE, 7 » 7 3
VTHEYVI—-FF U EPBELTVWS EEX b
hiz.

Rz, APEO—EL, BB S8 LR SCHA —RRBT
%t (B) (BUEES 57480259), IEFI 59 £FFE SO 44 — A
%2 (C) (BREE 59570436) 35 L VRN 60 4L [E A A
ABFFEBIR G (BRAEE 5 60-39: AHEE) OfBIC X -7
TLEMEL BMEZRLET.

x W
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Summary

Radioiodinated Peanut Agglutinin (PNA):
A Potential New Tumer Seeking Agent

Kunihiko YokoyaMa*, Naoto WATANABE*, Suzuka KAwABATA*, Katsuko MUKAI*,
Kiyoshi Koizumi*, Tamio ABURANO*, Norihisa ToNamI*, Kinichi HISADA*,
Komei WASHINO** and Saburo KOSHIMURA***

* Department of Nuclear Medicine, School of Medicine, Kanazawa University, Kanazawa
** Research and Development Section, Technical Department, Nihon Medi-physics Co., Ltd., Chiba
*** Department of Experimental Therapeutics, Cancer Research Institutes,
Kanazawa University, Kanazawa

The Thomsen-Friedenreich (T) antigen, g-D-
Gal-(1 — 3)-a-D-GalNAC, is expressed as a reac-
tive form on many human adenocarcinomas, but
not on normal or benign tissues. PNA (peanut
agglutinin), one of plant lectins, is expected to be
a potential tumor seeking agent because of its
strong binding affinity for the T antigen.

The purpose of this study was to evaluate the
difference between chloramine-T method and
Iodogen method, and to determine which labeling
method was more desirable for radioiodination of
PNA. With this point of view we have established
the quantitative method to determine the biolog-
ical activity of PNA. The advantage of this quanti-
tative measurement with a spectrophotometer was
simple and sensitive. And we estimated the effect
of labeling on the biological activity of PNA by
this photometric measurement.

In chloramine-T method the biological activity

of PNA was decreased to 50.7% and the bio-
distribution study showed the prolonged retention
of the radioactivity in reticuloendothelial system,
which was probably due to the formation of macro-
aggregates.

On the other hand, 87.9% of the prelabeled
biological activity of PNA was preserved in
TIodogen method. Furthermore its blood clearance
was more rapid, and the radioactivity in major
organs such as liver, spleen, muscle etc. was more
rapidly cleared. Rapid organ clearance, combined
with a tumor retention allowed to attaine a favor-
able tumor to background ratio.

From these investigations we concluded Iodogen
method was more suitable for radioiodination
of PNA.

Key words: Thomsen-Friedenreich (T) antigen,
PNA, PNA biological activity, Tumor imaging,
Todogen.
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