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[ Abstract] Objective To investigate the biodistribution of intratumoral administerd "'I-labeled
human-mouse chimeric monoclonal antibody (chTNT) in patients with advanced lung carcinoma.

Methods Eleven patients enrolled had cytological and histological confirmed diagnoses of either stage
[l b or stage IV inoperable lung carcinoma. Intratumoral injection was directed by thoracic CT-guided
catheter using a multi-holed needle. The dose for each patient was 18.5 — 37 MBg/cm’ tumor mass.
Blood samples were drawn at different time intervals for up to 13 days, and urine samples were
collected for up to 11 days after injection for pharmacokinetic studies. In vivo stability was examined
by HPLC by analyzing serum and urine, which were found to contain "' I-chTNT. Whole body images
were taken for quantitative organ and tumor biodistribution studies. Results In all 11 patients, “'I-
chTNT was the major component of the radiolabel in serum. Within 96 hours after administration, it
was 100% stable. Plasma disappearance curves of *' I-chTNT were best fit by a two-exponential model
in all patients with T, of (0.89 £0.17) h and T, of (86.88 +25.97)h. Free “'I was the only
metabolite of "'I-chTNT that appeared in urine. A biodistribution study demonstrated excellent

localization of the radioactivity in tumors. The accumulated radioactivity in urine at 264 h was (58. 37
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+17.45) % of the injection dose. There was (51.05 = 8.41) % ID "' I-chTNT in the tumor at 30 min
after injection, and the tumor/lung (T/N) ratio was 63. 87 +25.71. It remained (3. 47 £ 3.27) %1ID at
264 h,and the T/N ratio was 9. 61 £ 11. 00. Among the main target organs, accumulation of the
radiolabeled antibody was mainly found in lungs, liver, heart, kidneys, spleen and thyroid.

Conclusions Pharmacokinietics of ' I-chTNT follows a two-exponential model. According to its long

preservation in tumor tissue, intratumoral injection of "' I-chTNT is good for tumor therapy.

[ Key words])

SRR A A% N B S v B AR (0T
chTND) AN [R) F 15 4t b J8 40 B 2R v B P ik, 5 & 1
L5 R 0 A0 R R B R R SR AL T T
chTNT a] DUR 5 7 2% F0 4% i i g R 50 DX 1) 4 P A%
Xt 22 Bl SRR AN JFE A B R 45 e L IR R
R g L K AL PR SR AT R IR T . R 4k
2002 SR 4 R ER (29, 6 + 3. 7) MBq/ kg vk # ik i
B4 2536 77 e W R L & BT S T-ch TNT J5 e
P = EE R R AR M 22 k2 2 D R R
P M 2 B 22 . o AL 2NN B0 T 24h 3k 04
B, T/NTOE /R L 22 il Kk, 24 3~
7 d 5B KM (1. 25~3.73), g 4H 4 24,72,
168 hify IDHAHH(2.8+2. 0% . (1.9+1.3)%
FC0.9£0.6) Y% fH 212 B UK i Ik 4 245 771 ek DA it
JE TSSO  R A  R BESR  SEF BT T R
WEBEES T-ch TNT A9 AR N AW 2 5 Fi o B AE
il 78 A BRI RIA T I RS K AR

RERITH 2004 4F 7.8 H ], BEPE L FE 5 1
I Bt o B AL 22112 1 D PR i CIIL ~ IV 9D A&
F L R 5 10 ], 4 1 L AR 47 ~69(61. 81
£6.84)% fKHE 41~75060.91+10. 7D kg, Hp If
i 5 L W 4 D), /N A0 M B AR A kg 1
A B3 1, 1B 836, IV 7 6. Frf /. (D
AN EHE S TR AR SY 55 8 R IT s BN BT R Vi
I7 AT s BOR B IT CRG BURIT G R K.
QOWRITHTHEAT A CT K& WA — a2 4]
) SE AR T o E A AE BB B AL 2 S H IR
B2 IY . (3) Karnofsky 3 43 =60 4%, ECOG 2
%, U B M IR I AR . (D4 RN RATARTY 0T .
BOH ¥ R IR IT . A ] G-CSF,GM-CSF & H
AU R MR, (5) 405k =>4, 0 %
107 /L, sk 20 f oF 5 =2 X 10” /L., Ifil 21 8 11 =80
g/ L, /MR =80 X 107 /L, i 5 T fE . IR B IE % .
(6) A fih b BRU e 1A 5 LAt A= 9 1 57 HAMA 5%
FIE, — A R Z it e 259888 Jo o ok

chimeric monoclonal antibody (chTNT) ;

tumor; radiation imaging; radioimmunotherapy

(T ReHz 2 W U7 FIAH SC A 25 i A A 8 >3 S
(8) 2 B G R &1 .

HMFEZENE RSP LchTNT H
AR LS BUAE YRR R ] S AL
W HE 370 MBq/mL. JiCS Ak 2% B =95 00 , Gl 1 1
=500 45 A B IR A A N T R — IS I <<150
EU/Ji,pH A 6. 5~7.5. FJ-391A1 3§ & i1 (Jb 5t
B PEALFE ) s GC-1200 By Jilg 565 7 #0058 71 B 2%
Crp [ B A R 2 B 3 I 0y A BR 2 | AR A A WD
E.CAM W % 3k SPECT 1% ( Siemens Medical
Solutions USA Inc. ), Waters 510 & & AH €6 1% L
(GenTech Scientific, Inc. » NJ, USA),

WRA*E

UT-chTNT Z4b i Ar o X B 44 &0
THAS SR B T-chTNT FE 1 mL @ 5 Pk
£ 18.5 MBq. BU20 pL WU LA 1:2,1:4,1:8,
1:16,1:32,1:64, 1128 1% Lo fi B 43 3 v 1H 8o
T TS PR T B PSR U WS PR I EE (KB 5
PR T BOR Cs™1) B LR 1 V3 5 A& S 28 3 A o il
LK

@zh gk BE ST BOL 5 B IR YT RT3
RS O Jr i 10 . 55 H 3 K, H 2187
i 7 d  DAE A HCRIR . JRYTET 0.5 h ik 45
Hi FEKAS 5 mg AP Ik RN, ERE CT 517
T 28 Bz il A 2 P 2L 2 B e SR A
NURBE R ATAR S CT 1505 Wb 0 &1 38 R &k
FERfE SO TR AL N G 35 Y PR 2 2w
TS T-ch TNT $5) 5 AR . 55750 5 ok
18.5~37 MBq/cm’ i Jgi 2 41, 5 K55 5 A o
1 850 MBq,

R AFHR RABA RSN
SPECT {XFE4 25 )5 0. 5.4.24.,48,96, 144,216 Al
264 h REEGHINL G M ER , fE 1% 364 kev, i 8
20% HEIE 1 024 X 256, FE B 0.2 m/s; % 3| B #
A AR P e 08 F 90 i AT 3 DRI A i

R A 2 20 THC XoF I8 A ok Aok B e B 000 S P 9
AR B A 22 5001 B0 T AUAE 1 7 A 52 A8 O 96 1 17
PR ST PR 06 B o R 45 24 J5 5 — SR AR I (] st



AEERE AR R 0 M AT N B BT TR DY L A MR N B AR W O3 A

477

(B 0.5 h) B T-chTNT A & A A Wi B B8 8
AL BEEHE 0.5 h 42 B R in J5 07 BT B8R & BE
(9 TUART - SB35 S 100 % B 43 S i (% 1D)

HHHE 0.5.24.48.96,144.,216,312 h 4% B [A]
FLOT I DA 24 08 O e Ik il BB 2 e fk i il
J5 0.5 h % 4 000 r/min .0 15 min, B _F7H &
500 pl, Horr 20 L 0 SR PE - AR HE il £ 1]
Ar H R L 0 TS R N R 2 o I VA T S - B 1]
2. HAR I BEAT R LA 4 T

GG 1L d N B HIUETA B3 24 h R&E
T 5 A 0.5 mL W& i S P 4 el b o il 4R
el e 46 B0 R I S M O B O 4 O 0 1D, 22
B[]0 P il 2. % Bsf i PR T A E A7 805 1 ok
I3 KT

B I BRAY: 0. 22 pm P8 MR 98 AT A 26
50T . I Waters510 &5 F WA €0 3% 43, 45 &1 )
P 280 nm, y S A I % AR YE ] 10 K 5% 100
K, 8 51| [ 0.5, B[] % %% 3. 3, Bio-Sil™ SEC-250 #¢
JE 3o U8 AL W B AH A 0. 1 mol/ L B BR 44 £k 2 vh i
(pH=7.0) .9 0.8 mL/min, #EEEHE 400 ul,

i
r = .

B
%

=1
LER

05h 4h 48 h

B 1
Fig 1

*x1
Tab 1

after intratumoral injection of '*' I-chTNT

IR TFBOR L (ot )RR R
PKAnalyst 3% 14 # & I 3% 25-F gl 26, W A SPSS
10. 0 BAFA

R

SU-chTNT EST AR AE M EE  DUAK LU B 5
WP B2 kB 58 5 eps AF B4 1 H 75 R TS
JE 2.89~185 kBq il cps 2 B IFM L LR, [
975 kBq = 0. 002 513 X F 5K (s~ ') — 0. 507 9,
r=0.999 6,

“'I-chINTE R ESHBEERN ST REAZ
JG s PI-eh TNT FE 2k AR iR iy . g /R 4 2R
(T/NTFE 0.5 h (63,87 £25.71),264 h if &
(9.61£11.00), &5 FEIR{E B R EE D
FENT O VBB HUR IR (B 1, 3R D B R
PR G L e 1 B Y R B2 R E
B3I RELABIES REZ.3H% 7 KREZ. 54
[AENUE RTS8

gk

144 h 216 h

264 h

MBERMAHRNES KR (AIM)

The anterior whole-body images at different time points after intratumoral injection of '*' I-chTNT

11 Bl EBEEREN FhINT RERN A EERE N AT

Biological radioactivity distribution various organs at different time points

(%ID + SD)

Organ Time (h)
0.5 4 24 48 96 144 216 264

Whole-body 100.00%+0.00 98.76+ 1,18 87.49%+8.61 76.28%£8.53 62.65%£8.90 46.90*7.10 35.09+8,70 25.10*8,82
Tumor 51.05%+8.41 45.69+8.42 26.19%£8.45 18.44£9.12 11.73£8.53 7.32%+6.37 4.03£3.55 3.47+£3.27
Lung 5.48+£2.58 5.39+2.39 4.18+£2.44 3.31£2.35 2.57+2.10 1.88+1.61 1.28 £1. 31 1.08%£1.14
Liver 4.17+£2.10 4.07£1.84 3.34%1.46 2.60%1.47 1.88+1.34 1.35+1.02 0.84+0.75 0.67%0.61
Heart 1.29£0.96 1.26£0. 87 0.98+0.82 0.84+0.77 0.59+0.61 0.41£0.45 0.24+0.32 0.20%0.25
Kidney 1.11£0.50 1.09£0.45 1.00£0. 40 0.76£0.47 0.55%0.42 0.39£0.31 0.25%+0.25 0.21+0.20
Spleen 1.04+0.52 1.02£0. 34 0.96 0. 45 0.58 0. 31 0.43 0. 30 0.32£0.23 0.22%0.20 0.17+£0.16
Thyroid 0.09 0,02 0.09+0.03 0.10%=0.05 0.12+0.10 0.12%+0. 11 0.15£0. 11 0.14+0.09 0.12£0.09
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Fig 2 Effect of intratumoral injection on the circulation

kinetics of ' I-chTNT (X *s,n=11)
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Fig 3 ID-time curve of activity in urine (A) intratumoral administration and the

mean cumulative total measured urinary excretion at 264 h (B)
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