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Development of radiolabeled probes for molecular imaging of AA amyloidosis

MUKAI, Takahiro
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For nuclear imaging of AA amyloidosis, we synthesized and evaluated a
radioiodinated Thioflavin T derivative 13. In mouse plasma, [1-125]13 showed high stability after 24-h
incubation. In normal mice, [1-125]13 showed rapid blood clearance and high accumulation of radioactivity
in kidney, liver and spleen at early time points. Little accumulation of radioactivity in brain suggested
that [1-125]13 would not across the blood-brain barrier. The accumulation of radioactivity in thyroid was
also very low indicating high in vivo stability against deiodination reaction. After 24 h, about 70% of
radioactivity was excreted from the body.
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Yield (%) CLogP
2. 84 5.35
3. 46 5.40
4 51 4.46
5. 50 4.88
6 33 6.26
7. 28 0.54
8: 100 0.61
9: 100 -0.33
10: 47 12.65
1. 43 5.61
12: 96 7.86
13: 100 0.80
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UV-Vis absorption property

Solvent

absorption maximum (nm) (log e)?
2 3 4 5 6

benzene

diethyl ether
chloroform
dichloromethane
acetone
acetonitrile
DMSO

ethanol

362 (4.76) 356 (4.57) 356 (4.71) 357 (4.26) 328 (4.28)
355 (4.74) 350 (3.78) 349 (4.67) 349 (3.08) 324 (3.95)
365 (4.85) 355 (4.43) 357 (4.67) 264 (4.29) 317 (4.33)
365 (4.81) 357 (4.57) 357 (4.87) 357 (4.39) 327 (4.20)
311 (4.56) 354 (4.57) 354 (4.68) 352 (4.15) 326 (4.57)
364 (4.71) 356 (4.57) 356 (4.62) 301 (4.36) 323 (4.36)
373 (4.31) 362 (4.49) 363 (4.53) 357 (3.86) 328 (4.37)

365 (4.76) 358 (4.42) 357 (4.64) 350 (3.91) 323 (4.34)

Solvent

7 8 9 11 13

benzene

diethyl ether
chloroform
dichloromethane
acetone
acetonitrile
DMSO

ethanol

363 (4.14) 354 (4.31) 299 (3.91) 364 (4.66) 298 (4.12)
356 (3.98) 350(3.86) 272(0) 358 (4.30) 453 (3.51)
265 (4.37) 265 (4.29) 286 (4.39) 361 (4.57) 264 (4.18)
321(4.18) 352 (4.29) 303 (4.37) 368 (4.52) 298 (4.14)
326 (4.23) 345 (4.37) 326 (4.11) 365 (4.74) 328 (4.01)
314 (4.10) 346 (4.30) 301 (4.36) 366 (4.54) 295 (4.19)
318 (4.20) 344 (3.92) 306 (4.12) 370 (4.38) 322 (3.87)

317 (4.15) 345 (4.26) 306 (4.12) 365 (4.62) 321 (3.76)

aMolar absorption coefficient

Fluorescence property

Solvent

emission maximum (nm) (RI)2
2 3 4 5 6

benzene

diethyl ether

b

408 (1.000) 408 (0.361) 405 (0.947)  ND’ 387 (0.023)

b
404 (1.000) 402 (0.461) 399 (0.759) 391 (0.001) ND
b

chloroform 411 (1.000) 404 (0.258) 405 (0.730) ND 377 (0.015)
dichloromethane 417 (1.000) 408 (0.976) 409 (1.068) NDb 378 (0.014)
acetone 427 (1.000) 413 (0.926) 416 (1.101) NDb 380 (0.010)
acetonitrile 428 (1.000) 416 (0.602) 419 (2.727) NDh 382 (0.055)
DMSO 441 (1.000) 423 (1.880) 429 (2.023) 439 (0.004) 380 (0.055)
ethanol 428 (1.000) 419 (0.758) 420 (0.889) NDb 378 (0.013)
Solvent 7 8 9 11 13

benzene 410 (0.260) 405 (0.247) 405 (0.013) 414 (0.438) 429 (0.010)

diethyl ether
chloroform
dichloromethane
acetone
acetonitrile
DMSO

ethanol

404 (0.337) 402 (0.284) 402 (0.008) 402 (0.332) 420 (0.001)
410 (0.157) 402 (0.121) 392 (0.007) 406 (0.256) 434 (0.005)
417 (0.220) 407 (0.473) 411 (0.010) 415 (0.201) 439 (0.008)
427 (0.284) 414 (0.485) 416 (0.010) 419 (0.087) 444 (0.002)
428 (0.371) 415 (0.514) 420 (0.023) 425 (0.101) 420 (0.011)
443 (0.305) 424 (0.563) 430 (0.015) 443 (0.507) 446 (0.005)

429 (0.241) 419 (0.417) 421 (0.006) 422 (0.454) 433 (0.002)

2Relative intensity of fluorescence by using 2 as the standard compound.

PNot determined
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Radioiodination condition

5 0
50uL, 3% w/v 7 0
OH N-chlorosuccinimide | 5 41.0
50uL, 1mg/ml 7 24.5
T 5 0
50uL, 1mg/ml 7 12.3
5 0
50uL, 3% w/v 7 0
or N-chlorosuccinimide | 5 38.2
50uL, 1Img/ml 7 30.8
T 5 32.1
50uL, Img/ml 7 26.4
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