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Abstract: Natural somatostatin (SMS), dextran-10 (Dx') and a new bifunctional chelator
S-Acetyl-Mercaptoacetyl-glycyl-glycyl-Lysine (MAG,Lys) are used to synthesize a novel
somatostatin-dextran-MAG, Lys (SMS-Dx'"~-MAG;, Lys) conjugate, then the conjugate is ra-
diolabeled with *Tc™. The value of IC;, of SMS-Dx'"-MAG;, Lys is tested by in vitro soma-
tostatin receptor competition binding study using ' I-Tyr*-Octreotide as a radioligand. The
biodistribution and blood half-life of * Tc™-MAG, Lys-Dx'’-SMS are investigated in normal
rats. The tumor uptake and imaging properties of * Tc™-MAG, Lys-Dx'’-SMS are evaluated
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in nude mice bearing human pancreatic tumor. The SMS-Dx'*-MAG; Lys shows high soma-

tostatin receptor binding affinity, in the same IC;, value range as the reference ligand soma-
tostatin (IC;,~ 1. 0 nmol/L). The blood half-life of ¥ Tc™-MAG,Lys-Dx'’-SMS is 2. 4 h

post injection in normal rats. The excretion is mainly through the hepatobiliary and kidney

system. The ¥ Tc™-MAG, Lys-Dx'°-SMS is localized in pancreatic tumor and shows visible

tumor uptake at 4 h imaging. The results indicate that * Tc™-MAG, Lys-Dx'*~-SMS is a novel

and potential imaging agent for somatostatin receptor positive tumor.
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1
1.1
-10 (Dextran' , Dx'") ; )
Pharmacia Biotech ; Tris:
, Sigma ;s NaBH,CN ;
R Acros Organics ;
(Somatostatin-14) ; . Ferring
; Tyr’-Octreotide , CS Bio
; PD-10 (Sephadex G-
25) : Amersham Bioscience ; Na
] ( , 148 TBq/L):
Perkin Elmer Life Science ;9 Te™0O, ~
( 3.7 GBg/L):
CRC-15R Capintec

;1470-002 Y : Perkin
Elmer ;9423 UVG 1722E
Thermo Spectro 3690005
- ; RC-28
. ; Universal
32R . Hittich ; InoLLab
Level 1 pH WTW 3 ZT-500
49 : o
PANC-1
~10*/mL,
1.2
SD 125, ) ,6~8 s
180~ 200 g; BALB/C .10,
,6~8 , 18~ 22 g,
0.2 mL PANC-1
(SPF)
2~14 , 1
cm’ .
2
2.1 ”Tc"-MAG,Lys-Dx'*-SMS
2.1. 1 (SMS-
Dx'"-MAG, Lys) e 20.0 mg
10 000 Dx',6.0 mg
10 mL , 1.0 mLL
(0.1 mol/L,pH 5.5) )
16 h, 0.5 mol/L
(pH 6.0) PD-10
, 2.0 mL Dx" 10 mL
; Dx'? 3.0 mg
4.0 mg NaBH;CN, 4 C
5h 1.0 mg
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MAG,Lys, 7 h, , 0.2 nmol/L), 50 pL SMS-Dx'’-
mol/L (pH 7. 2) PD-10 MAG:, Lys( 107"-10"° mol/L) s @

, - 2.5 (NSB) )
~ 4.5 mL, 6.5~7.5 mL, , 2 ng SMS,
2.0 mL ., SMS- ,
Dx'"-MAG,Lys . 280 nm 300 pl, 37 C
) 1h, ( 1% BSA,
; [9] . 49 ) ; 20 mL
; [10] NaCl (154 mmol/L)/TrissHCI (10 mmol/L)
, MAG, Lys (pH 7.5. 4 C) ,
2.1.2 SMS-Dx'"-MAG,Lys %Tc™ , 3, GraphPad
s 50 uL (5 g/L, pH Prism 4. 0 ,
9.2 N, ) 1.5 mL Eppendorf 50% B 1-Tyr’-Octreotide SMS-

; 20 pL P TemO, ( Dx'"-MAG; Lys S (G
74 MBqg) 20 pL SnCl, (1 g/L 2.3 ”Tc"-MAG,Lys-Dx'*-SMS SD
0.1 mol/L HCI, N, ), 10
min; 100 pL SMS-Dx'’- 15 SD ) 5, 3
MAG;,Lys, 20 min, o 0. 2 mL *Tc"-MAG,;Lys-

(ITLC-SG) Dx'""-SMS(~ 1. 5 MBq, 25 ug SMS-Dx'"-
85% 0. 9% NaCl MAG;Lys), 1,4.6.10.24 h
| : 9 Tem- , ’ ’
MAG, Lys-Dx'°-SMS . 85X (/).
09 Tem- 2 Te™-MAG, Lys-Dx'- “Te™-MAG, Lys-Dx'""-SMS
SMS  R; 0.0~0.1,  “Tc"0,” R , : GraphPad
0.9~1.0; 0.9% NaCl L9 Tem- Prism 4.0 , o
R, 0~0.1. 9 Tem(Q,” % Tem- 2.4 *°Tc"-MAG, Lys-Dx"'-SMS
MAG;Lys-Dx'’-SMS R, 0.9~1.0,
0. 9% NaCl 3 : 0.2
PD-10 , 9 TmO, mL *Tc™-MAG,Lys-Dx'’-SMS (~ 3. 2 MBq,
2.0 mL ¥ Tc"-MAG, Lys-Dx'*-SMS, 25 pg SMS-Dx""-MAG:; Lys) , 2.4,
, wre.  8.22h  Sigma 420 y
MAG:, Lys-Dx'°-SMS . ’ o
2.2
[11] .
, 2.0 g/, 3.1 SMS-Dx"-MAG,Lys L
% I-Tyr’-Octreotide SMS-Dx'"-MAG; Lys
Bakker M* 0.9 TBq/ =>80% » )
g, >99%, s
2~4 6
(50 mmol/L TrissHCI (pH 7.5), 2 mmol/L ~7  MAG;Lys
MgCl, .0. 5% BSA) 0.25 g/L., @ SMS-Dx'"-MAG, Lys 9 Te™ )
(TB) 200 pL : SnCl, 0.3
;20 uL " I-Tyr’-Octreotide(~ 300 kBq, 5 g/L, SMS-Dx'"-MAG; Lys 5 g/L,
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pH 9.5, 30 min, 50%, 1. 1 % Tem-
PD-10 ) >99%., MAG; Lys-Dx'*-SMS )
" Te"-MAG, Lys-Dx'*-SMS , , 1h (1.53 + 0.18)%/g.24 h
. 24 h (1.17 £ 0. 12) % /g;
>90%, , “Te"-MAG, Lys-Dx'’-SMS
3.2 ,
1, S 2 ;
1 , 50% " I-Tyr’-Octreotide , 4 h (0.20 £
SMS-Dx'"-MAG; Lys 1C;, 0.03)%/g. 24 h , (0. 26
1.0 nmol/L, 1C;, (0. 7 nmol/L) + 0.26)%/g, s
R [2] P Te™-MAG, Lys-Dx''-SMS R
,  SMS-Dx'"-MAG,Lys 2 PTe"-MAG, Lys-Dx''-SMS
) 2, 2
) ,
o 2.4h, (T,,= 3 ~
4 min) L SMS-Dx'*-MAG; Lys
100 , ]
80 e .
X ’ o
',‘\?E‘ 60 99 m 10
& 3.4 Tc"-MAG, Lys-Dx'’-SMS
g 40 “Ten-MAG, Lys-Dx!*-SMS
20 3 3 ,
| YTe"-MAG,Lys-Dx''-SMS 2 h,
0 107 107 10t 107 107 , ,
5o 4 i/ (mol « L) . 4 h.
1 SMS-Dx"-MAG;Lys , .
125 I-Tyr* -Octreotide L9 Te™-MAG, Lys-Dx'*-SMS
A—SMS-Dx!'"-MAG; Lys; @ ——SMS ,
o 22 h,
3.3 »Tce"-MAG,Lys-Dx""-SMS
Y Te™-MAG, Lys-Dx'*-SMS
1 *Tc"-MAG;Lys-Dx"'-SMS SD (x£s, n=3)
/(% e g™
1h 4 h 6 h 10 h 24 h
0.42 4 0.02 0.21 4 0.02 0.17 & 0.03 0.13 + 0.01 0.07 & 0.02
0.07 & 0.01 0.05 =& 0.01 0.05 =& 0.02 0.05 == 0.01 0.03 & 0.01
0.18 =& 0.02 0.15 =& 0.01 0.10 & 0.03 0.11 % 0.01 0.06 & 0.01
1.53 £+ 0.18 1.60 4 0. 24 1.43 £+ 0.22 1.53 + 0.17 1.17 £ 0.12
0.92 4 0.84 0.43 £ 0.10 0.36 & 0.06 0.40 £ 0.04 0.33 & 0.13
0.28 + 0.04 0.19 4 0.02 0.16 4 0.04 0.15 + 0.01 0.12 4 0.08
4.47 + 0.81 7.27 £ 1.50 4.75 + 0.62 5.05 + 0. 36 5.89 + 1.15
0.21 & 0.08 0.19 =& 0.04 0.14 & 0.04 0.18 = 0.01 0.09 =& 0.04
0.26 & 0.08 0.20 & 0.03 0.17 & 0.02 0.20 = 0.09 0.26 & 0.26
0.20 & 0.01 0.19 =& 0.06 0.13 & 0.04 0.13 £ 0.02 0.09 =& 0.06
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