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Polymer Formation and Altered Biodistribution of IgG Labeled with *"Te¢ and Cyclic DTPA

Vi

Sang-Moo Lim, M.D., Kwang-Sun Woo, M.T. and Wee-Sup Cung, M.T.

Department of Nuclear Medicine, Korea Cancer Center Hospital, Seoul, Korea

Ok-Doo Awh, M.D.

Department of Medical Technology, College of Health Science, Yonsei University Kangwon-Do, Korea

Technetium-*" labeling method using bifunctional chelating agent cyclicDTPA has been
evaluated with human polyclonal nonspecific IgG. IgG was conjugated with cyclic DTPA with
various molar ratio. Reduction of ***Tc was done with Na,S,0, with various molar excess. Labeling
efficiency and identification of polymer was confirmed with HPLC using TSK4000 SW column.
Polymer was purified with 100 cm Sepharose 6LB column. Cultured 1x10° Staphylococcus_aureus
were injected into rat thigh 24 hours later labeled IgG was injected, and in vivo distribution was
observed 4 and 24 hours thereafter. Reduction of **"Tc was optimal with the 10000~50000 times
molar excess of Na,S,0,. Polymer formation increased with increasing mloar excess of cyclic DTPA
to IgG. Three step labeling-labeling DTPA conjugated IgG after reduction of *™Tc-made more
polymer than two two step labeling-simultaneous mixing DTPA conjugated IgG, **"Tc and Na,S;
O.. *®™Tc blood clearance and lower uptake in the abscess and other organs. IgG conjugated with 200
times molar excess of cyclic DTPA showed slower blood clearance with 200 times molar excess of
cyclic DTPA showed slower blood clearance than that of 200 times molar excess of cyclic DTPA
showed slower blood clearance than that of 20 times molar excess. In the *™Tc labeling of IgG with
cyclic DTPA for the immunoscintigraphy, obtimal labeling condition should be chosen, and effect of
the *™Tc labeled IgG polymer should be considered.
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o] Ziuighel| e} aodoll v A A ¢7] wiEolrh, 53]
= DA FAYEAF RG] RAZJHHA ¥ Tce] 3
Aol FxeAth, Cyclotron A4l I-123¢] ulzlr]7}
smTer et Za, A8 FA|ukgo] Zhrkste] HAAlE]
a2ets|go 2 FAE Ba glov, A4 W AakE o
Foll @] Lgs] o3 o, Mink dizty] 392 |
AA g aetdol] 74 Ak, cyclotron HA#F o
2 7i7ol ueh, seA @A Helat #odol Ah g
2 o145t "mTcg o $% YAlg EA7} HdAlela
2slo] de] o] 48 Aol A, #nTeol G ¥
21 ¥ 2 2 & stannous chloride, 2-mercaptoethanol,
dithiothreitol, ascorbic acid 52 SUAE o]-&3t=
A4 3 AW, cyclic DTPA, metallothionein, bisth-
iosemicarbazone, cyclams, diamide dimercaptide
59 @754 AEEE o] &3k AAHIAY, vlE &
A5 2A3HEE A A7 whlEel dRA g
o, AHIAYLE Zhkeht, v Seld A E A &
lx, A 75 4l shsAlol dEA glod,
A% FolzAh+ cyclic DTPAE o] &3+ 4y
ol ZHEAY F g ol &=, IA =7 wet 4
34 715 2 AW FEst el duA gl &
AFol A& cyclic DTPASH IgGel AR Zulel W
3}, *mTce] YA Na,S,0,8] &vlel w3}, I
o] Hslol it A&, AHEH W FHAEA A
B Fdd A RS o] 83t AAE Y.

CHAF S
1. Abtu| 20| IgGL} Cyclic DTPAS] 2%

SigmaAle] A& ¥]Eo] IgG 10mg/lml 0.01M
PBS 2} cyclic DTPA anhydride(Sigma Co., St.
Louis, MO. USA) 50 xg/70u41 DMSOE 4o} Aol
A 1417t u2-4]171 &, Centricon 30 membrane filter
(Amicon Co., Beverly, MA, USA)oj & # 2ml ¢
0.01M PBSE A7}tz 5000g, 30437 YAIE-2 8k
33| AlAB A

DTPA: IgGe] »1-&& H3A|Z& oo X482
ANEE S wlasy) 93t 1gG 10mgol cyclic
DTPAE 5 pg, 500 pg 5o 3417 ¥ 22 Wile s
AA| 5,

2. KhawS2| wjolf o3t 37| *Te BX|?

555 MBq(15mCi) Na**"TcO, (3328 AT 4)
ol Na,S,0.% 10,000 =] 100, 000v2] & wlz 4
Ao A 1587} u-g-A1A *nTcE YA ¥, 7 v
£ DTPAZRE IgG 150 £g/50 41 0.01M PBSs} 4
o] Aol 4587F AZ T IAH FAE £A 2
7lo w2} 100 cm Sepharose 6 LB columng: 344 #
fraction collectors £33t ch,

3. 2et#| *"Te EA|

555 MBq(15mCi) Na**=TcO,ol 7z db-§ ¥l & ¢
DTPAAE 1gGE 41 Na,$,0,% 10,000 W= 100,
000519} 2 w2 3 Ao A2elA 4587k A7
& 100cm Sepharose 6 LB columng $3A1# #3}
ar)e wet IAH A S LA

3. s Y WIEE

72+ 4 IgG? 7 #ty)e AF 200gram HF
Sprague Dawley #4 & Fol] 1x10°719] wl =
Staphylococcus aureuss FA4sto] 24417k F godol 1t
A4 o, IAF FAE FAA TSK 4000 SW col-
umng o]43 HPLCZ £x& 3qlslz, =z 500
uCi Akl AL 3 4A7) Bl 24470l AV RE B
FFIHE DA

4 =

1. DTPA 2% IgGe BX|Uyol ntE Hat

3chA 34l 28t IgG-DTPAe] *mTc £2}4] 15
S AAE i} 4580 W EXFE0l 4L F
olzlt}, o] o AL 458 WA R} (Fig 1),

3xbA A Wol o & mTc g4 ¥ IgG-DTPA
9] 2+ IgG polymer & ®ol& Aol A Ao
Na,S,0,.% %ol ¥-&4% polymers} Bo| Azict, 2
A BA o] 9% IgG-DTPAS] *"Tc Ex|+& 354
Iy che 4 2L polymerst AHor EX 4§
5 Vhmx] okokrl 2ulA A ofA Na.S0.% 10, 0004
AL A3 e 50,0000 4327 0] Fgterh, 100, 0004
4ol = o} FolAA L %3k=H(Fig. 2).

IgG-DTPA #%4 DTPAY =& F71sid A4
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%1000
8

50000
15min

Fig. 1. HPLC chromatograms of **Tc-DTPA-IgG reacted for 15 and 45
minutes,

Fig. 2. HPLC chromatograms of *™Tc-DTPA-IgG.
Method 1; Labeling DTPA-IgG after reduction of Na-**™Tc-O4 by Na

25204 .

Method 2; Simultaneous mixing Na-**™Tc-04, Na,S,0: and DTPA-IgG.

€& FolAY, polymerr}t o AR o} (Fig. 3).

2. 2t BX|'Yoll °fsf EX|E *"Tc-DTPA-IgGe|
U % WiEx

100 cm Sepharose 6 LB columng E-747 %33}
polymer, monomer®] *"Tc.DTPA-IgG¢] AWl
<, polymer7} FALF t4-% 7b3} u] Aol whalso] A
Ao g A7 Sl AFHgol Bgten, IgG
ol DTPA A 34| X200 & ]9 Ae] X208 RAuct Y
F AAEe] %o, ¥4 o F9 WAF Hls} Jupch

(Fig. 4, Table 1),

o &

oomTco] & 2|3} o] &5 o]l o] Ex|of g A
Tt #&8 APse] gon, AHIAUF A EA
Yoz v 4 ok whle FAHIEAA] Stannous
chloridev} 2-mercaptoethanol $-& o83l =kl
o] —S—-S AFEL AUAF = wbde] gl e, o]
) —S—SHYe| Weoldoz FEso] o 27]9
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2
»
[
H
E] 4 r monomer
310

° 40

80 ‘

Fig 3. 100 cm Sepharose 6 LB column chromatograms of *mTc-DTPA-IgG
conjugated with DTPA of 2- and 200 times molar excess.

x200 polymer
x200 moM
x20 monomer. 4 hours

Fig. 4. Distribution of radioactivity at 4 and 24 hours after injection of
monomer and polymer of *"Tc-DTPA-IgG.

Ze EREe whieoz Hags), *mTceol W] Eo|F
743 wlpoll Bt go] A Yrhend B A ukgA)
7ko] grom IgG2| low affinity-high capacitys] 2%
F-Rol| *omTeol A3lw, HhgAIZHE: AASE ol2ld
5ol A Fd 4 Urte Hax b,
Gluconate, glucarate, glucoheptonate -8 ©] 83l
Y omTeg 43HA AR, —S—-S—A o)
" FAof " Ted AAFE YPHFo] o] &5 +H,
o] o] A48} buffer system? pH7} J 3-8 wu]3 o)
deA ei®, W7l eARIEL A9 AR
Aol e o] &=, 7P £3& FAlo] P sAH
322 AR 2 o A AES AHoleld &

A= Ao, cyclic DTPAE o] &3l o] Bo| &
TEQel, cyclic DTPAo| &4 *"Tce] gl &
017 AH3gto] <A glz, DTPAS} IgGel Eule] i3}
of wel HATAI AFEst tEe]l Base 9]
ohe), Wl Eold A wAE] st A4 EE
4754 Aol AP IE WwHEE Rasglon,
Fx) o] AV IXF AA Aol e A5 F
A A E-o] e~ Metallothionein® < Aol &
e EA1 60004 =9 ghy o2 & I A3
#o| 73 2AFEZ A delA glof, olAE Falel A
FA A *mTeg EA 3t W= Yo, A+ 2-
iminothiolaned &loll AFAIA FAWS] —S—-S—
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Table 1. Distribution of Radioactivity at 4 and 24 Hours after Injection of Monomer and Polymer of *"Tc—DTPA—IgG

x20 monomer

x200 polymer

x200 monomer

24 hours

4 hours

24 hours

4 hours

24 hours

4 hours

Organ

S.D. Mean S.D.

Mean

S.D. Mean S.D.

Mean

S.D. Mean S.D.

Mean

0.00

0.01
11.14

14.54

0.01
2,43
2.47
0.03
0.01
0.02
0.00
0.01
1.01
0.03
0.42

0.02
9.97
6.48
0.17
0.04
0.07
0.01
0.02
2,12
0.10
0.38

0.25
0.14
0.17
0.38
0.03
0.03
0.19
0.04
0.29
0.04
0.56

2.30

0.72
0.29
0.39
0.42
0.12
0.07
0.08
0.13
0.26
0.11

0.47

490
1.66
1.25
3.02
0.44
0.49
0.17
0.25
1.83
0.53
0.70

0.29
0.38
0.24
0.65
0.27
0.04
0.20
0,02
0.08
0.08
0.20

1.23
1.72
1.53
3.10
0.42
0.33
0.50
0.08
0.68
0.38
0.77

0.27
0.26
0.14
0.41
0.05
0.08
0.02
0.03
0.38
0.25
0.26

2.37
1.87
1.50
2.45
0.29
0.35
0.13
0.12
1.64
0.99
0.75

Blood
Liver
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4
3.56
0.01
0.01
0.01
0.00
0.01
0.02
0.02
0.03

1.4

1.36
1.34
3.29
0.26
0.32
0.30
0.13
1.19
0.32
0.97

Spleen

0.12
0.05
0.09
0.00
0.02
0.06
0.03
0.03

Kidney

Sternum

Femur
Muscle

Thyroid
Lung

Stomach
Abscess

AgE FUANA GaME ~SH7|ol| " Tcg F A 8
£ o] RasElo] o] fe] J|hE 2y,

cyclic DTPAE #™Tc % oz} In-111, Re-186,
Sm-1535¢] WA AF IR o] & 4 glo], A
£ o|-&& A Y 250 F7 F3Ee|p2, IA=2
79 HEol B IA4§E HPLCRE Fqldh: A4
ol #mTc ¥4 IgG polymer7} A7lo] A= x,
Fzebg e} WskZ o] polymers] F4E& 24 4 U+
3} polymer7} ANE-Zo HFE zeAgE A3A
o}, DTPA7} o]l of 2l A¢E 5 aAvlolA] wat
59 Aol AAe] Mng A A o}, *mTc
o} 73-% monomere o]z} givh, x| IAEF
polymer7} A719 7} & v g galFo] Fo5lw, 4
Ao B4 437 4 = DATAY o5
A FAlo AFE 45 #Tc A EFAA L]
e A 23 o £ s E oA sle 8
olo] Hch, "X E1e}s] g H3 *"Tco] FAEA Y
2.2 polymerE A3 ¥t YT 243 Aol
23]+,

£ AFol ALY whiARE L ZEA-TY
¥ ol protein AZ} 9z, F4ol AFd HET ¥
o) IgGel Fc receptor?} glo], WAL AEFE =) 9
A 5e o AT 4A ]8F 4 ' 2R,
2% o2 929 A IR AT = o]&o] 7|vE ),

e | =

o AlE]zebslo] Y2 o 45 cyclic DTPA% of
|35} 9mTe I Aol Al =70 ube} dgub-g
3 A S} o] ¥eiA ok, IgG o DTPAS
& H] 9 W3te} *mTeel Na,S,0,9 & vle] W3 o 1
e Wl g FA|4-&, polymer 4 W AW
S TEATEE o] 3 WA FduddA A
Aol & 2L A5 A9tk

1) ®mTcrrl Na,S,0,% 10,0000 4& R 2che
50, 0004 412 o] Ex4-&°] kot 100, 0004 4
o] & Fx|4~Fo] ZA FAHA & gote,

2) IgGe} DTPA A3 DTPAS IgGel 208) Ahg
& o 2o} 20080 A3 @l polymerr} & A3lx,
FAggo] F3t+t

3) 354l A4 o] polymers} o ®eol Az ot 2%k
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Al 2A ¥ A = polymer7} A%t

4) **mTc-IgG polymerE 5% -+t Wixo| FAL3h
monomer®.th 7k} v] Aol whals R A o] foj3A ¥
2, BF AAgo] waw, 4 2 7e A7) AHE
o] f-o]3lA 2ket,

5) IgGol DTPA A3 A DTPAE 20v] A}€3}e
emTc ¥ %)% monomert 2008 AHE3 A wch
AAFo] wgta, FFIH T vkt 38 o F4 &
ARsul 7} kot

o] Al A cyclic DTPAE o] && IgGY *"Tc ¥x|
Al R 9 £49 WSl wtel polymerrt A7l &
vl go] th2 1, IgG ZAd DTPAS 4ol el x A
HE e 7t chEol Ratelo] W Agelufo] o] 44 £
< kg 2719 Ado] F23HE & 4 UTh
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