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When dye molecules are excited by UV or visible light, singlet oxygen ('O,) is generated via energy transfer from
excited triplet state of the molecules. Because the photo-generated 'O, is known to cause damage to cells, it is important to
establish methods to decrease the amount of generated 'O,, or to erase 'O, by chemical reaction. We believe such methods
will be useful not only in bioimaging but also in cosmetology. Hence, in this research, we studied on the singlet oxygen
eliminating effect of lanthanide ions that are co-existent in the system. The idea was that when lanthanide ions that could
accept energy from the excited dyes were present nearby, the ions would work as surrogate acceptors in place of molecular
oxygen, whereby decreasing the efficiency of 'O, generation. In order to verify this hypothesis, we firstly synthesized several
fluorescent compounds and their lanthanide complexes, and measured characteristic luminescence of 'O, at 1270 nm. The
results indicated that 'O, generation is attenuated when the compounds chelate a specific kind of lanthanide ions, supporting
our hypothesis. Also, we have demonstrated that some lanthanide ions are capable of decreasing the amount of generated
'0, through intermolecular interactions. As far as we are concerned, these findings are unprecedented, and worth further

investigation.

1. #&

KB ze &2 T 58480, MEANOAEEKG T
(DNA, & v 3787 L) % L CitEgE o —fT
HH—EIEmEE (10,) 2RESE, BRI L TREOE
b2 Mb e T HEEEERITTIENMOENT VS, ito
T TRAYFH U F U IRFSIND L) IC—BHBHEHE
BEZ R LW & B A L 7AbBEf25E4E Bl s h, %
L TW5,

—Ji A FEE N B A0 X —D v
7 RN TORMWNGTFOEEEZ ) TIVE A L THENTS
B2 OBNBHFEFETH ). 5 HOEGRFAIEICE
WTART R HEEHZHSTHE Y 20 LALeds, %<
DA FE I BRIV T & Rk — BIHEE
('0,) ZEAET S CEHMEKE) . Blcdblk7zeBy, —
AP R IR L CEBER L A2 5 2 Tl fgst % &
WY EEDY Sy E UGS LT E DGR LS
20T HUHE Otk #HLTBY Y, 29 L2EY
BEMADLZ LI EBA ATV ZTIIBWTHHELRIE
D—D2THhb,

—flc, —~EEHMBEWNEEEZ AT HILAEWIE. T0RT
L) —EmHBEER L EWmWICIe T4 ETIheHE
Th, LOPLZOWHEZHVLIRY, wmL7ALEw o=

il

Development of a novel methodology
to suppress phototoxicity of colored
compounds

Takuya Terai

Graduate School of Pharmaceutical
Sciences, The University of Tokyo

D En—HIHBEZHETL LI TERW, HIZ, Th
5 ORITHNILEMIIARLETH D 2 LAHEL WO
LA TRV fEo THRA I LR~ O ILH < 4k
A X =D v FEM~OEME SIS, ORELBELRFD.
@—FEIHME R LLZUBT 5 2 LR, HifzkeilE:
FHEoOME B LIFge % Mia L7z,
LZAT—HIEMHKEIL, BF (HoITELST) Ot
L 5] & 5 < SHM A 21T X o Thhie = mIHIRREAE U,
CORED S G THEND AN TF—BEDERHZ LT
BT 5L 3NE, 22 THRAE, A UphE = HEIRE
ZRFE L OISO FAEREFEIZ K o THLMITHE S
5T I ) —HEBEOREAREZIHIT S, L)
FLWIEM (Fig. 1) TLEOMEZMRT 52 & 258
L7zo BARBICIE. JEMIEBOG & 843 5 Jaifik & L,
HFEOFHE=EIERE X ) R E I hERIRE 2 55 51
W, BIING R YD vwo 2w EEA v (Ln*) (12
WNTLIANTF—BEZEZ INHDA F VIE—EIH
W LI UL E S IREATTAE T 5 720, — A
(BHEHTTELRL) HLEAF Y NOZ RNV F—-BE)»
HELBE, ZI0OOMMEINMIIZEALRI LRV
EFHEND, AL, 5 FHD LG FRICCIASD
A% aRE LT, BEOMEEEHIRELLA 4 D
IANVE—BEIDBELMIGEZ 5 X 1237, Stz
M7z TH —BEHBENELE ST, FEEIzons
L#EZ 72
COHETIE, RS NA A 4 i3Fed LIk
BUREBRICE VI AV F 2% 720 Y, —HEHARE
DE)IHMEG T LN L TH LBz X223 2 &k
Z 212w F/2, 3o LHEA 4+ LIS D ZE
TH D720, HEROANTHRRICH L IZRE D) oWk

— 103 —



X4 RO —MHEIHRE Vol.21, 2013

i — ETEIKRE

R ERRE 02
2L -

RhESE R @102

SEERE

it R AR

RERE
ERAT
Fig. 1 HREOHER

HFEEEED MY KT Z LR E M S NS,

AHFFE TGN & LT £ 971 Fig 1 DRAEREIC
e 2 OO T, RENZBEGT 2 T
DFER TGS L 720

2. % B&

2.1 HE

R EN TV B REHICOWTIE, HBEME, R
ALK T %, 3 L < IZSIGMA-ALDRICH#: 2 & B A
L. ICHRLZWIR D H2 28I w7,
2", 7 -dichlorocalcein (2). 20Me-BODIPY (4). 20Me-
BODIPY-DTPA (5), HICZEN 5 D EIREEARII L E S
B EIT-727 Y A LS W22 W TIENMR
B L OESIMS 2 THEE OHERE 2 47\ HPLCIZ & ) i

HN= [N
. CoO" 00C
fluorescein 2' 7'-dichlorofluorescein (1) kcocr '000)

2' T'-dichlorocalcein (2)

rose bengal (RB)

PR L 720 B, AWEIIES T 2LE W O & Fig.
210F LD TRT .

2.2 HEERE

W BRI L E B EEUV-1800 % Bl v 720 Bl I IE A
V. F4500 % L < 123835 Jobin Yvon Fluorolog-3 % FH W72,
— F IR FAE AR O BT (ARAVFEGHIAE) 12 133K 5 Jobin
Yvon Fluorolog-3 (InGaAs#ihes) # Wiz, 72, H
—BHFHCIE RN B UB-25 % Hl Wiz RIS X W 24
DENNIBHH S DD, HEIZH 3 mW/ ad T - 720

2.3 ZEBRF&E

Wk - 06 - FEEIC BT, WES Lo
by 7 (1~10mM in DMSO or DMF) #H&E L., 5l
RS BB THNT 52 & T WG - SEHEDEE
(21349 1uM. DPBF Z w720l S L < 13" 0,056
HE DI 10uM DOEH 2 8 U 7z, WE1E20 ~
25T TITWV, JFICHHR LR VIR D A SO BIEIZAT b 2
5720 FHANRT Vi, BIENE L 2B BE O A D XX
7 MVEELGIWTR L, —HEIHBRZEARE 388) 12
DWTIE, N2 79 Ny 7 FLVOEEZ2EELT
1270nm DO ¥ — 7 & S 25 L. Bk EIC B 20k
THIETAZ & T L72Y DPBFZHW72'0,0 % &
IZoWTIE, A7 7 —VEERIZET % 410nm O WG
DWA S Bffio 7217

oM
HM *HN /WNH*- © Q N/\‘N
N
ooc) { “coo NH‘OOC).OOC} { PLCOO.
s En coor

2-OMeBODIPY-DTPA-Ln ([Ln-5])

Fig. 2 {t&MDIEE

—104 —



BRREENOABEENFTEH - FEDRRE

3. # R

3.1 FluoresceinFFE&FICHTB 2 FRHEL
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