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BT % DTPA # 5.0

FRAMEICE T 2 a0 ET
—(1) MmFEhs X OEEFARTORN—

gy ' OBH

Bx W

AR BF*

R BRY

EBE WnEHT /) 79—k ((n-MoAb) # Wi hZ Y vF 77 7 4 TORBEARTDH 5 FF g
Ao Mn OIERPERVERIELFRE LT, Mn LRECESTHFL— MITHS DTPA #
EpBE R OWTERETo7%. b MIEHTO in vitro MiESHFTIE 111In-MoAb 22 b4 F B 7~9
T DOLE (S 4E) ~0 1n 0BT, DTPA Himc X hil iz, i, BALB/c =7 X T® in vivo
Mm#EFHTTH DTPA ZEENERET 52 L2 X ) SHED Mn OEIEHMET L. FRERICEWT,
DTPA Fimic X b, AR X % 111n-MoAb DR D ARIMET L7ch’, Frifad HilElEs % 1n OElE
REELih o te. BEAIITKT 5 DTPA o EIxRd bhishote. U EDFEREMND, DTPA H52
WIn-MoAb CTORZEY v F 7 7 7 4 TEWTHBE~NDIEERNLERLERIE, hoEWME 27V 7

7V AR S X DRRANRTFR LD IRENRRI R,

L FL&IC

WIn-MoAb # vz EY v F /574128
W, Bl £ ~o Mn 0 IERRAVERKH S
LhEoTWaEHLY, zoFRED1-E LT, M@
t, »5WIEREICBIT3H5E 260 1Un 0
BEMNZZORTWE3Y, bihn b, DTPA
In3* LEECHEATA IV MEITHEZ n
59, DTPA 0% 528%, HifE» bR L7z 1n i
X 2 IEERAMEEOER, SoicizToRE B
WICHEFRLEZOTEREVWIREEZ, F0O
FREME OB L EHE L7z, SEE T FHERN 21T
ST DTHRETS.

* B RFEFEHREEE
24134858 27H
BHFESA 34108281
BIRIEERE  SREBRFECT TR (B 791-02)
BB RFEFTHGHRE
X B F

1L REBMHE, FHE

) E/70-FLRaEGIUERE

) 7 vn—F A fifkizbhbh OWfZEE CIER
Licb MEMEY v EERHAEER (SCC-3)0 % 4
EEL+5%, ==z IgGL #ifk (YK-1, K=18
%108 M-1) # vz, YK-1 i3, SCC-3 En4H¥
& S0 sl bR & 5Bk L, T #Hifg®R (CCRF-
CEM), B #ifa% (RPMI 8226, IM-9), EBEERFR
WIREEE (K562, KG-1, U937), B X UK Y v
RERIGELEWEDOWEE Ko, HHAHRER
FBREEREIATVWARAWY. A" TY F—<2 B
L7zX— K=y 20KERERL, 507 fafnfi’
WZTEWRE, EbiceFA vy A(mrEALT)
HINTE ) DEER L., HERRY TV
7 I KX NVEKEE) (SDS-PAGE, 77 v=¥7)
X VFER L. MInE#HE 1T S 2 ¥, YK
(5mg/m/ 0.1 M NaHCOs3) iz 2 fEEVEDY A 7

Presented by Medical*Online



70 ®E®

Y v 7 DTPA (2 mg/m/ DMSO) £ &, ZIET
1| BEfRIG#, €775 v 7 2 G25 # 5 4 (PDIO,
T A=Y T)ICTHEEL, DTPA-YK- 1 &k
EIERR LY. 7 v 530 THICTIBIERL,
SCC-3 & o Cell Binding Assay iZ & Y DTPA #&
2 X 2 HEEEOKT 0F &% fesB L 7z. DTPA-
YK-1 (1 mg/m/02M 7 = L EpitE ¥k, pH=6.0)
iz 1InCls #B4E, =R T 30 HRES®, Un
% 4T - 72 (1 uCi/l pg, 1In-YK-1). EHRT
e —27 57— MEXKWKE, 83X UHPLC
X W EEFR LIz,

2 ¥ W

Etyvm—27 €7 — bERKE (CAE) i3 v
¥ & — V% & ¥k (0=0.05, pH=8.6) % f \», 0.8
mA/cm T20 HEEILZ. e —RT &5 —
MEIZ 05cm F 28], Hr=rvr¥—THK
5% JIE L. HPLC 3, #1818 TSK
3000SW # 5 4 (7.5 mmx 60 cm, Y —) AW,
0.05% NaN3 &4 0.1 M Bfeit &g (pH 7.0) ic X
VA, RS LTINS YEREE R (280 nm)
BIUOSCATFIAF—2ERHE L. &HITK
S RO, WHEEZ 1m/ FoI1REL,
Hr=hy vy —CHREELIIELL.

3) In Vitro M#FS 7

t hIfiE 2.0ml iz 1n-YK-1 (66 1g/100 ul) 100
ul, BXUKEED DTPA ¥k (0, 0.1, 0.5, 2.0
mg/100 ul, pH 7.4) 100 ul % R4, pH 7RI ICH
%, 4 BB ETITC, 5% CO2 0% L TA U
2~_— kL, CAE, 8X0 HPLC ic T#EEAIC
M EfFolz. ¥, b MILEIZ MIn-YK-1 %
BE, 1BE»LLLDAL v Fa_"—FLEEIC
£&3R DTPA %5 (0, 0.5, 2.0 mg/100 ul/) 100 ul
Mz, EHC3HAEETAUFa—1L, A
BOSEfT- 2. MiED pH 3B BRER L.

4) In Vivo fEF4 7

BALB/c = % z iz 111In-YK-1 (70 1g/200 ul) 200
ul 28EL, Z0%, 48 DTPA %Ak (0, 0.5,
2.0 mg/200 ul) 200 pl % fERENEE- L. 2 HE,
4 HBICEHZL, miFE % CAE, XU HPLC T
ST L. ARCEREOBERS L UHHEL

29 % 1 2 (1992)

HIE L, % injected dose/gram tissue (%ID/g) %k
Oz,

5) F« FHFARAIC & D H&RET

7y MRV A 25 —REEET v RV,
FFgANIc = 7 ¥ F—EiRE RS &, o L.
FArUR by FrrTERE, KEED @Og,
1 min) L, 109 4fg R (FCS), ~A Fran
FY (105M), £ 2y (1006M), _=v
v (100 u/ml), = hLF =4 ¥ (100 ng/ml)
4t MEM $£23igIC 5X 105 cells/ml 2L L,
24 77 L — iz 1.25x105/0.25 m//1.25 cm?/well
DEETE X, B3&1x 37°C, 5% CO2 4 v ¥ 2
— ¥ —ANTITol. HERIRIBAKHEL, 2HE
o 1ERUANICERZ 1T -7z, DTPA 0 RRE
Aizk 3 Wn FEETER D RAH~OREBOKRET
D=, BEED DTPA ik 10 ul 1 X O 111n-
YK-1(Qug/lOp)10ul 2 Z =iz, 5%
CO:m% LT, 37°C T 2HfA v %2 ~— I L,
%k, b)Y IV UNETHIRR Y SIS ¥, HEAE
DOHREEE T v~y v 7 —TRIELE. 272
ok T Hn-YK-1 #HY A £ & 2%ic, &
EBED DTPA £ F &k 250 ul T, &56122
Rl v daX—FL, BREPICEEILS
WIn oFIEIZ>WTRET L 72,

6) [EZHRRIC L 2R5

SCC-3 & leE® L TR MAE B £ #%, RPMI
1640 3Z3#&#k (109 FCS # &) ICHEHEL, 1x
105 cells/250 pl 2 F5 2 F v 7 F 2 — FITHiE
L7z. DTPA o RHEAIC X 5 Mn EHHARR
VRAB~DOEBOKRHDI®, & BE O DIPA
YEWE 10 1l 35 X U8 MIn-YK-1 (1 ug/10 pl) 10 ul %
A, 37°C, 5% CO2D4 LT, 2HEfEA v ¥ =
N—hL, k%% MEOKSELZ, Trhvy
vE—THRIELZ. %7z, B Un-YK-1 %
HIRLICEL D SA S & 7214, KIREE © DTPA &4 %
EIR20 T, EHIZ2KEMAvFax—F
L, B¥BEEPICERESNS MnoH Ao T
et L7z,
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m. # 8

1) E/70-FLilkEIUER

DTPA BRI L 2 EEEOETRED N
otz ¥, Bwiz£2£To Wn-YK-1 I8
WTHEGRRIZ 5% LA ETH Y, EhEL 72 Mn i
BH S oz,

2) InVitro M&F 49 4F

Figure 1 |z 111[n-YK-1 %, => bre— LV IIL{E
(A), B X 1t 0.5 mg DTPA &4 1f1iE (B) | T &8
flO4H)A>Fax—}L72#%D, HPLC 7 u
<~ b7 74 (1.0mlmin) 2773, VFrva ¥
4 & 15 43I MIn-YK-1, 24 43§12 1in-
DTPA »fH&h, = v be— o TR
RERICHEIN LT 16 RO E— 2 % SHE L L
oo avbe—NERLVUELEE DTPAEF
MR iT 5, £48EHOKHECHENEE
Fig. 2 1Z7RF. a v be— A MiETIE S HEDK
FHEDOFIE VERFAICHEML, 4 BHITIZ 409 &
o7, —7F, DTPA # Nz -ME iz vih
{4 B E T2 2 04 EICHSTRERE S his
-7z, DTPA EOEAIZ 2> b e — Vi Tl

4 AT 3.7% rolcet LT, DTPA iz iz
ETEWTFNR L 20% L EE kot FBFEE
100% & L7z WIn-YK-1 0 HAiZ avhe—n
miE<ik, 2H, 3B, 4BHTELEL 86%,
58%, 36% LEEEFICHDT B0l L T, DTPA
iz cmEcivwyhd 4 BHTTTH U ET
Hotz. WFhizsnwTy, 0.1-2.0 mg/2 m/ DE
EwE T, DTPARE LI EZIREDH
nihole. £, MmMEHF T 1MIn-MoAb % 1 H
FrArvFa_— T3 LH17-18% o 1in 3
S AEIcHRE S hied3, 0% 0.5mg, 2.0 mg D
DTPA#B&+3z Licky 1 BRI Z0EE
i, ThER 3T, 1L.6%ICETFL, 2 BT L
Ll Ehi ok, 2 v br—ET
AERAYIC S HEORIE ML 72 (Table 1).

3) In Vivo MBFS I

Figure 3 i1z, MIn-YK-1 28 FE L= U 2D
2H, 4 0 MED HPLC 7 u~< 7' 5 4 (0.5
ml/min) Z5RF. VF ¥ a3 v F A L 29 3RIEIC
11n-YK-1, 45 43@14%ic 1Un-DTPA »EH S h,
(4 AHBOE—7IC SHEAHETS. a2~ b
v — LB L0, DTPA #53¢ (0.5, 2.0 mg/day)

196 DTlPA

|
!
g Z |‘!
8 = lj
% ‘33 I 2 Days
= i
Al
[ ! 1 Day
N
i H i . l '| |
i l' } pre-Incubation 1 ! i f .
IIL.N\_ N ]L% \ AJ’\LPre-lncubahon
0 10 20 » 0 2 3

Retention Time (min)
A) Serum+In-DTPA-YK-1

Retention Time (min)

B) Serum+0.5mq DTPA+In-DTPA-YK-1

Fig. 1 HPLC-TSK-3000SW chromatograms obtained by analysis of 111In-DTPA-YK-1
before (Pre-Incubation) and after incubation in human serum (1-4 Days), without
(A) or with (B) DTPA (0.5 mg): UV absorbance at 280 nm (----- ); Radioactivity

(—).
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29 %1% (1992)

) ZBWT, SHE® Mn 0 EE&F, 2 BETIE
§ 100} ZHETORREZITZDLNATHITY THh o7z
E 2, 4TIy e — 1, BXU0.5mg,
[ 2.0 mg DTPA 58Tz hZh 127, 94, 8.1%
£ sof L7129, DTPABEIZX YV 20EEMMET L.
E WERICHE LT & NIn-DTPA ZARH T & 75 2o
£ e . NSAETIE, 4 BEE, A he— BB

0 1 2 3 4 O 0.5mg, 2.0 mg DTPA # 5. B ToOfFlg~nE
Tinrellioged Bz BB 1.20,4.72, 3.71 (%ID/g), B~
g™ #3133 DB D 9.46, 6.10, 4.57 (%ID/g) L 75 Y,
8 41z DTPA #5ic X D EET L. 7,
E N fif o Win ZH& L DTPA $ 512X ) ERL
£ 3o 7 (Fig. 4).
£ o 4) FFHRI(CxtT 3 DTPA ORE
T of Figure S I2 7+ X 912, FFAIREIC X % 11Un-
Pl e VKR BAE2BMTEECELE.
Time(Days) W& 1 & 8 B (4% 10-2-4 % 102 ug/ml) » DTPA
3z YRAETA L, 4ugmlPEDBEIZBNT, FF
2 10 @RI X 5 Un-YK-1 0BV A%i3, DTPA i
5 EEDHIMICEEVET L, 4,410, 4x 102 pug/ml ©
‘E’ i FnFEnaybhue— o 72.4,53.1,4859% TH o
g T 7z. L L, WIn-YK-1 2B DA ¥ € fFfas
% b4 WE D DTPA S H¥ICH S 5 Wn
£ DEI&1: DTPA JEIC X D Bk Lz - 72 (Fig.
0 , 2 3 & 6).
Time(Days)

Fig. 2 Percentages of 111In after incubation of 11!In- 5) MEBMRACHIT S DIPA OXE
DTPA-YK-1 in human serum with and without EEARCX VIRV AEh 3 Mn-YK-1 0F|
DTPA in the S Fraction, the DTPA Fraction, &, BIO MIn-YK-1 #H YA E 728 5 4 ja
BT e s Drpa (ay—20me ™Dl In OBl DTPAFANC X ) &
DTPA. {L Ui hs o 7= (Fig. 7).

Table 1 Analysis of 111In-DTPA-YK-1 after incubation in human serum
Percent of In-111 in the S fraction Percent of In-111 in the DTPA fraction
Sample Post-DTPA Post-DTPA
Pre-DTPA Pre-DTPA
1 day 2 days 3 days 1 day 2 days 3 days

Control 18.0 15.0 16.1 339 — — — 3.2

+0.5 mg DTPA 16.7 3.7 — — 0.8 10.5 38.0 42.7

+2.0 mg DTPA 0 1.6 - - — 23.2 45.1 45.6
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196 s DTPA
l l 4 Days
H"v{\' y
fvmagic s e Ny L "\’l:'“: VAN A 75 A v
[’ i
AW 2D
: —— FTES “y‘
8 Lt e i b g ngiacany
8= ! I‘I il
o 1
48 i"\ } ‘f/‘ \\ 0 Day
5 & S~ Nt s
0 10 20 30 40 50

Retention Time (min)

Fig. 3 HPLC-TSK-3000SW chromatograms obtained
by analysis of murine serum after injection of
111p.DTPA-YK-1 (0, 2, 4 Days); UV ab-
sorbance at 280 nm (----- ); Radioactivity

(—):

(% 10/g)
c (%) ‘ 6 é‘
s O\ﬁ\ 35
-~ o >3
g o d.E
o Ll
ﬁ 20t A 14050100
r=4
£ =
c =]
i =
kS) =]
:c: 10F = 120 2550
o — ==
§ = E

0 Control 0.5mg 2.0mg Conlmlo.smgz.dmg DTPA 0

2 Days 4 Days

Fig. 4 Effect of DTPA on in vivo transchelation to
the S Fraction from 111In-DTPA-YK-1, ()
=Control, (mmm)=0.5mg DTPA, (=)=
2.0mg DTPA, and biodistribution of 111In-
DTPA-YK-1 in Balb/c normal mice, (@)=
Blood; (O)=Liver; (A)=Kidney.

IvV. # =

DTPA 7% MIn LZEIHEET S5 X v— MAIT
HBZLizERL, 1In-MoAb 2 W= &y
vFI 574 CORERTH B TS ~D Wn
DHEFEENER BRI EFELLTO,
DTPA #50F A W TR ERE 1T - 7.

(%)
of
L.}
e
a
=2
0 1 2 3 4
I ncubation Time (hrl
Fig. 5 Time course of 111In-DTPA-YK-1 uptake by
hepatocytes.

(°ls) (°l)

£

S

=9

=)

0

x~ 1 @

£ 100 Joo g

< @
)

o 3

o=t

0 2

= £

c

= 5 .,

[S) S o

= 50 450 ==Y

= S 3

=K% c 2

S O © R

© o e

°® -

=3 =

o 9 = ©

== & E

o]

<2

0 402 407 4xd00 410 402 O
Concentration of DTPA (ug/ml)

Fig. 6 Effect of DTPA on 1lIn in hepatocytes: 111In-
DTPA-YK-1 uptake (@); 111In release (O).
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Fig. 7 Effect of DTPA on !In in SCC-3: 1lIn-
DTPA-YK-1 uptake (®); 111In release (O).
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74 % E %

i 3 4> #7 T, in vitro, in vivo & %12 S 43E
~® UIn 0474 DTPA # B 5E+23 - Lick
vimElEh s Z LB bR, £ETORIICE
WT, MIn-YK-1 0fE#HRT S%U LU ETH Y,
ElEEL: Mn 3 EEhTnWhhokZ En
5, S 4HEA~D MIn 07T 1n-YK-1 225D
FSrvrFL—vaLiZX3abnEtEXILNS.
SHERDTFENTI~9FTHY, FFVvRT7=
Y UEOMEEAB TH A Z EAHERMEh S, b
Fyz7=) viSGERCEET s MLEEHRET,
MEPT F3FHOEBA A VDTV RAFL—V
avEBIEREIFTZLAMbA TR YD, b
Zix bS5z v~ Inp b5 2F v
—va v Indt oFEBEERASFICEHELTWS
TENBEIATNSIAE, mMESMMFB I,
BALB/c =7 2 TO KNI ORERZ, HiE»D
WEELZ- MMIn A S5 R7 =) VEDOEBES
HMEEARICBITT 3 0lcx L, DTPA B4
tTarzlicky, Migo Min BEE, S5
FFigiSE ~ D IR RE 2 R 2 (KR S & 5 Al REME 2
FBTEL0OLELILNS.

FFHmRa 228 © o fEE 13, DTPA 123 —EERF#IRS
CHERY AT Wn 25| EHIPR IRV
¥RBT 54D TH o7z, DTPA 3 AEHLEY
Tdh 3O MRREEL BB T2 0EHETDH
BT Lnb b0 FEMEEICER VA Eh e Mn i
SMLTREEEALAVWEEZ 2R, M
R Tl 4-400 ug » DTPA 3 fFHIEIC & 5
WIn-YK-1 O Y AH E KRS ¥ 7225, T oHiE
B LT BRI IT o Tz v, DTPA i3
Ca?* Ly Xv—b2HRT B5ZL2b, DTPA
HMASHRE O EFFERRTA~RIETHELELD
n3H, 254 vatho Cat @EEr ZET T
DTPA 40 ug AFTOBTR 2 0B EHTX 3
LEbh 3, 400 pg HINEETIX 20T RESEEZ BE
TERuv.

% OEEMA L Al bhbhofAvifER
WL PS5 272 v Ll — 2 RELTH
DO, EEMEICEITS WMnERVIET IS
LRSS h, EERE, SIHLRCELER

29% 15 (1992)

Oirole., ZHIZFHBEICERYAER S Wn
B EiER O Mn 0 0.1% LIEFICHT LT
HBHOIRL, EHMEEOIERRABEOHE
T10-20f5Tdh olclc®), HENWYARIZTR
rE&hibnLELILNS.

DTPA 2 (f1iEH <o 11In-MoAb 0 &2EM: % &
TEET, »oEEARICHTIHELRDLN
BroleZ bnt, BEAA—VrIICBWTE
BF~OERMOEBIEETHS 5 L¥ifFEh 5.

ERFEDFEEIZ 111In-MoAb 2 VW= fZE v v
Fr574, Shic3EErTI LT, BELR
2 TV 5 fFlg&~ DR RENR, Mmiks» b 0E
W2 Y TS RERETSHEL LT, DTPA#
EXEEFERL AL ISR TSI L0 LR
bhz, 5% &6 ICEE~ Y 2% Wi in vivo
TORMEEDLZTFETH 5.
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Summary

Potential Application of DTPA for Improving the Image Quality in Radio-
immunoscintigraphy with '!In Labeled Monoclonal Antibodies

Kaori OcHi, Takashi Fuiil, Yoshiko KIMURA,
Akihisa AKAMUNE and Ken HAMAMOTO

Department of Radiology, Ehime University School of Medicine

Studies on application of diethylenetriamine-
pentaacetic acid (DTPA) to decrease the non-
specific localization of 1!lIn-labeled antibodies
(111In-MoADb) to the liver were performed. The
transchelation of 111In to the molecule of M.W.
70,000-90,000 by the incubation of 11In-MoAb
in human serum was inhibited by adding DTPA.
These in vitro findings were also demonstrated by
serum analysis after 111In-MoAb injection to the
normal mice and postinjection of DTPA. By addi-
tion of DTPA, the uptake of 111In-MoAb by

isolated rat hepatocytes was inhibited, but the
111Tn-release was unaffected. The addition of
DTPA had no effect on uptake of 111 In-MoAb and
111Tn-release in tumor cells.

These results suggest that DTPA administration
following 111In-MoADb injection may inhibit trans-
chelation of !!1In to transferrin or other serum
proteins, so decrease non-specific liver localization
of 111]n and give rapid blood clearance.

Key words: Radioimmunoscintigraphy, 111In,
DTPA.
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