6—2—3 '5Gd-DTPA-D1-Glc (OH)

'%36d % DTPA-D1-Glc(OH) ICEEfL & ¥ /- b D& HPLC THHM L 7= (Fig. 6-05),
'%3Gd-DTPA-D1-Glc (OH) IX"R Y E Tid 12.81 HICH—D Y — 2 L LTHEHIh, ERHNME
Gd-DTPA-D1-Glc (OH) D ¥ HBSRIIC— B L7, MUHAEIE 13.32 HlcBi—0E—2 & LTH
HEh, BREERNICRAEDRE TN T ARVWI LR IR, BEEOEY—2 LK
HEOE - DMNBERITHLTVEN, RENBNE LHHEDENFROREELERT
HEHOTNICERT 5,

— UV (280nm)
e Radioiactivity

\_

—

0 5 10 15 20 25

min

_ Fig. 6—05 "Gd-DTPA-DI-GIc(OH)DBH IO I 7L )L
63. 5kBq/0. 21mg/10pL Z M iF7=, 12.81 FICBH¢EEO Y — 2 | 13.32 FicEHEO
— 2 52RBD 5B, : '

6—2—4 'Gd-DTPA-D1-Glc (OH) & JEi 541 Gd-DTPA-D1-Glc (OH) DB & ¥

& LI ""*6d-DTPA-D1-Glc (OH) & FE &4t Gd-DTPA-D1-Glc (OH) % JR-¥ T HPLC TH#7
L7z (Fig. 6-06); MAEDOE -7 BZTFR/ICE—THY, BHAELIRTIOE—7
IZ—E L7,
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—UV (280nm)
- Radioactivity
, A e ,
(? 5 10 15 20 . q5
min

Fig. 6—06 '5*Gd-DTPA-D1-Glc (OH) & el 1& Gd—DTPA-D1-Glc (OH) @
ESPoBHIOTI7AL
6-2-2 L 6-2-3 DREZEERM L, BAEEOE— 21X 12.85 5, MO —7
12 13.37T icEH E T,

6 —3 '8Gd-DTPA-D1-Glc(OH) DM ch CHOEE DA >~ E F R
Gd-DTPA-D1-Glc (OM) i T v MICEARNZ E I N-HE. BRRELE O MRI E55HE

PEEERET D, MEOEEAREZERFMEAELLIEIRAEZHLNITT IH12DIZ,

193Gd-DTPA-D1-Glc (OH) D IMIEF TO B E 1 ¥ b a THRE L 7,

6—3—1 '53Gd-DTPA-D1-Glc(OH) L I/ &L DA ¥ arR— 3y

S Mg 1ml (2 '%°Gd-DTPA-D1-Glc (OH) % 624kBq/10. 5mg/100pL #fN 2, 37CTA
¥ aN— bk L, 1BERtE. 24 BRI IZ HPLC THtr L7z,

1 BRI ORE OREEEIE 13.43 JICHE—FP— 2 L LTHBEHEER,. A vF 22—}
T AHRORE L —FK L7 (Fig. 6-07), 7725 96d-DTPA-D1-Glc (OW) X T v b+ MiF
TCRELEY, MBEFOESFHELEA LY, SMBEINTY LTV RVWEEX
SIir, 24 BRI ICB VT L HBAREIZ 13. 49 HDICE—-Y—27 ¢ LTEH I, Mg
£ v % a2 — k3 3B F1 O “6d-DTPA-D1-Glc(OH) & Z b 2 72 » - 7=,
153G4-DTPA-D1-Glc (OH) IZ KR EH OB VM E TH D Z & BRI nlz (Fig. 6-08),
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—UV (280nm)
- Radioactivity

min

Fig. 6—07 '$Gd-DTPA-D1-GIc(OH)% S5 v Fifaig &
1EBMAS FarR—rLEODBHTOD 74 L
BHEOEY — 7 3MmE LA F2aX— T 5F0ORE (Fig. 6-05) EE{LARW,

——UV (280nm)
— Radioactivity

min

Fig. 6—08 '5Gd-DTPA-DI-GIc(OH)Z S v bMiN &
8BS vFarR—FLE-ROBH IO 7L

6—3—2 YadiMFHEDNDS U FarR—PaY

HEFIZ A BBALTWERE . T2DE P°6d DEBREN 1005 TR -T2HBA.
'36d A3 HPLC TED X S ICEH EN DD, BEt L7z, 'P6dCl, 2 MiF & 1 BEA %=
NR—pL7EZA BHEBERSTEIOFULD L ZAIZE—DY—7 L LTHEHEN
7= (Fig. 6-09), pH BHHEOBRET T "%6d XMALHEL CAkfimEZ TR L L84
I D, 6d-DTPA-D1-Glc(OH) 2 T v FfuiE & A v F a2 X— b LAEBORB TIHEZD
XOBKGFEBEL TWRWO T, '6d-DTPA-D1-G1lc (OH) DR BT '*6d DEEMN
RMWZ ERXFINT,
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— UV (280nm)
— Radioactivity

(P 5 10 15 20 %5

min

Figg. 6—09 "GdCI,; 25y FOfEAvFarR—rLEBOBH IO 7ML
F v MML¥E 1mL 12 '%°6dCl, % 761. 63kBq/uL M X . 37°C T 1B/ A v F 2 _X— b,
HPLC T4 # L 7=,

6—4 ER

DTPA-D1-Glc (OH) {2 '9°Gd ZBOAL S ¥ B4 L LT, BBETITL 2RV E %6d 23 mA %
fETHDT, pHIX 5.4 TITo7, EE A IZMFEE A v FaX— T 5 L0FE 90
FLLED KRS F & 72 o7, DTPA-D1-Glc (OH) i *°Gd # N X 7= % . Chelex100 & A > F =
NR— +94 5 & 90%LA LD H S RENIEIRIZBIR X 4u7- Z & (HPLC T DTPA-D1-Glc (OH) {Z—
BT 3L ACHRAREOE—E—IBEON-Z L, IELOL VFaX—2 3T
B6d DFPBICRONB LI BRKRSFOERBAELN R -7 &, 2EITEY . C6d
X152 4212 DTPA-D1-Glc (OM) IZB L I Nz ¢ E X b B,

Chelex100 {2 & % '"36d DHBFICBE L CIIEHORENE L, SEDOER T *°d
& Chelex100 % 12 B¥f. WML IBE IV A, 5.8%02 5 6.4%D 'Gd 2% Chelex100 I
TEI N o7, MRI EEH O IEH U Gd-DTPA-D1-Glc (OH) D FERUZIB VT 6d Z k&
ET 5= HIZ Chelex100 RHVWOLNTWS, £AFRBICEHAL T Gd DRANZWN, EE
BRLELEZ LN,

HPLC D5 T M & v R 7 S EADH 5 5T B, '26d-DTPA-D1-Glc (OH) & FEHk 4t
M Gd-DTPA-D1-Glc (OH) ITB® N EDO L — 7 N—FK L, BNE L HEOEY —27 b —FL
7z '°Gd-DTPA-D1-Glc (OH) iX MRI & & L THREI & TV % Gd-DTPA-D1-Glc (OH) &
B—0bobtEZ LN,

153Gd-DTPA-D1-G1lc (OH) & MIE D A ' F 2 X— 3 IZBWT, MF ol Zxt L

183Gd-DTPA-D1-Glc (OH) §Z 0. 82pmol ZHM L= Z &2/ D, MRIEEH DT v FTDE
B2 Tl IERR 5T Gd-DTPA-D1-Glc (OH) IX 0. 05mmol/kg E XN TW3B, 7 v POMKRE
% 60ml/kg. ~~ FZ7 Uy h&E50%ETD CMiE Inl H7-Y 1. Tumol E SN TWA Z
Lithd, AvrEbhrd A VEROERICBWTIMERN® Gd-DTPA-D1-Glc (OH) DR &
WCRERBWERWEE X D,
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6—5 F&H _

DTPA-D1-Glc (OH) iZ '°cd %2EL 9 5 Z L 1T & © '536d-DTPA-D1-Glc (OH) & {ERL L 7=,
936d 1% 100%BE AL E 4L, BRIZAETH o 7=, B Sz '6d-DTPA-D1-Glc (OH) i MRI &
EH L LT OIS 6Gd-DTPA-D1-Glc (OH) L R— & E X bh T,

'%3Gd-DTPA-D1-Glc (OH) iX A ' E b B OREF T /e & b 24 BRI MiE D THEEL
e, MEPOESTFHEELBEES LY, DEShZY LinEEI LN,
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7. REMEF

ZEMFMEY L TVABL Y FABIZOWT, MAEBABERRELSWTEZ
—TEMERR TE2FMEABRBICEKBEL TITo 7,

¥ FNAE NI A C, Gd-DTPA-DETA-D2-4Glc (OH) ThH B, T/, ¥
VBT (BF&Y 7] T Gd-DTPA-DETA-AS2-3Glc (OH, OAc) ZFEHE TH 5,

7—1 H2UFILA

o1
1o g{onl IN o

) : HO
OH OH ' \>‘ OH

7—-1—1 RLEBBRFEER
(1) NEEnSEER

Yo VAEBRBELT, 7y FERAVECEBERSEEHRAR (RERAR) 217

27, '

REZREBITIE, 2000 mg/kg DRAEORE L, MREICIIBEEGRBE LT4AHE
REREHET v FE 5 ICICHEEBIFHRANKRE L, 14 AMBELIToTZ, TO/ER,
BEYBEPICEERVECHIEIBO NN oT, LB >T, REDOHET v b
IR AEEIFRANKREIC X 5 LD50 fEiX, 2000 mg/kge L ETH B EEZ b,

(2) R 5 EHRE

FUTIVAERBELT, BTy FERAVWERBERSEERRZIT o7,

BREHEREIZIZ, 1 XIT0.2mmol/kg DHEDORE L, MREIITEHENRE L.
THAEAEEREBHSEOHT v M 7 BREIERK CHIRNEELE, TORE,
WTNOBEICBWTHLBZEHRFPIC—BRRECRFEROCRECHIRD N T, &
XL, RBRE, SEEEACHRTHLEFREIRDDONRD1 T,

MEZEORER CMEELEFNREOK R, FHRMOLERERMCY), FHiRiMmEK
~NEZrEUBEMCH), B2 URI7E(MP)ROT AT I v (ALB) 2 HEEKFRICK
FTli, 77, /IRECPLD IIHEKRENICHEMN L, TOMOEBE TILMREHZE
BRZRERObNholz, ZOEEPREZREICERT21PENERFET D
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i, FRBREMFOLTIIRETH - -,

(3) hilRERR

YU TINVAZBRBE LT, REELEY bERAVWERESERBR 21T 72,

14 E LT 2HEREL, TNTHNRABRER OB B (B MERIERE) &
L7 %2188, E3RERUVES BRI, RBRHTIIHEBRK (0. 25 nmol/mL) % 2 mL
T, BUEMREICIZENEL 0. 100l TOBENEH Lz, EBZhFh, £ 15
TBERIC2IE, B2 HERRERVO 2 LOEBHICEELELZITo-, bbb, BE
HCIEHARRIKRE 0.4 ol 92, 7, BMEMEETIREME 0.20 nL # ZTh En#H
FRANES L7z, BEHEZ 0 0HEEC 24 BEROBRICEWT, RBRECHREERE, &
RIIFETHALNT, BUEMNBHETIILF @ L) TINOLDEREZRL, R
DIEUENRFET LI &, REZIEARBRIIBWLWTERETHI LD E L,

ETORR BRBRBEICBVWIL, FEBHBRVCE2LABOEEROBERIZBVNT,
WTFNORBREMICOLEFTEIROONT, BHEFBEICBWTIE, £ 15 HEERY
FB2HAOERBZOBERIZIBWT, 2FANMREERER CEHREZ R L, 4 F4 3 F128
EiE% 30 pUNIZEL L,

UED LI, BEEHE 0 DHERU 24 B OBEIZE W T, REBREE Tl Mok K&,
ERXIFEERELNT, BUESBHETIIEFTINAOLDERNRE LN, 4 fif 3
FIRFEE Lz Enb, RETIEARBRICBV THEMERBRE TH - 72,

(4) ERFERAE
P UOTINVADRRERFTEEAARIEN THBEERETTEFEME3EIA 1
B)iC#E CREE M L7, |
AT DVWNT, Escherichia coli WP2uvrd kN Salmonella typhimurium TA % 4
EHRZAVWTRHEELC 2SO ERZARLTRERARZ 9.77~5,000 pg/FL—FoD
AETIToEZ?, WIFNOBACBVWTHERLEE I u=—KOEMERD L
Nigipoic, UEDZ &b, RRREHBTIBITI2REOEREEFZEMIZEM
L s L7,
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7—2 Hv7)iB
FFH CyoHro6dNg0s,™"
SFE 1252.39

7—2-1 REUHRBRAZER
(1) AEOEEEER

Y TFNVB ERELLT, BTy heAVWEEHEIRSEERR (BRERR) 21T
>7,

BEREREICIE, 2000 ng/kg ODRAEORELZ, STREBEICIIEENSEBLE L TAR
REHHHT v P& S ILICHEEIFRNES L, 4 ARBE2To7, TORKE,
BREBREGHETIIERER 30 SLURNIC—BRECELLEIBOONT-NEOKEEL,
HEHAREPICETHIIEREO o7,

L7edoT, REOHES v MIBIT2HEEIFHIRNFEIZL S LD50 fEiX, 2000
mg/kg A ETHB EEZ BN,

(2) REBESBHEER
VU TFNVBEREELT, 7y PERAVWERERSEHERBRET o,
RAEHFRERIZIE, 1.2 XX 0.24 mmol/kg DRHAEORE %2, XBEEIZIIAESE R
CLTAHARBRYEHSEOHET v M 7 BMERE THRIRNERES L, Z08#
R, WTROBIZBWTHLEZHMPIC—BRRECREERVECH IR LT,
KELEK, RRE, BEEERVCHRTHLREEIRD O, o1,
MEFHRER MK ECFIREORER, MARMBKERED), 7ARTF X8
T/ 870 RAT7 27— (AST) RUHLEER /K E B2 (LDH) 2 A BIRFFADIC BN L
2o TOMOEE THEHRHAFHREIRDOON o7, ZORLBBREREIC
BRTIDEPEEETDIZ LT, ARBEGEOALTRIEETH - -,

(3) iRERR
' B TINVBEREELT, REEALEY PERAWEHEERRZITo 7,
ITRHAE LC2HE2REL, T TNRABRE R OB BEE (B MiE RKIER)
ELz, £1RB, E3BERVES BRI, RBRETIIRBRIK (0. 25 mmol/mL)
2ol T, BEMBBICIIEMEL 0.10 oL FoOBEREN L, EBETLE
h, EI5BEIZ2MC, F2ABICERVO 2ICOBHICERLEX T2, T2
Ph, RBRETCIEIARKLZ 0.4l T2, 7, BHEMEETIIHEME0.20 oL %
FNENERNES Lz, E5% 30 SREC 24 BROBEZICENT, RBET
MEREEE, B XIIETHRONT, BEMBETIEILFAIGE TIAbLDERE
RL, BB 3EUEREELEEE, REZARBRIIBWTEETHLI LD
&L, .
ZORR, RBEH BV, FE5HBERVE 2 PEOEEZOBEIZLY
T, WTFhORBHHICLEFIIROONT, BEMBRICBWTIE, $£158H
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RUOE 2 BEOEREZOBERIIBWT, 2FNEREEERCELRZTL, 4 #ft
3FIBERE 30 FUUANICET L,

PEDESIT, BE® 30 5MERV 24 R OBEIZIWT, RERBE TIIFRKHE
B, ERXIIECERELONT, BEXMBETRLATINALOERBIR L, 4 6]
FIGINRECT LI &nb, BEZEARBRIIBW THESARABRERETH -,

(4) ERFAERR

YO TNVBOERERFEMELTARLIENTHBEETE 77 5 (BBM63E9 A
1 B)CELCHEBR 2 EH LT,

BEIZ DWW T, Escherichia coli WP2uvrd BN Salmonella typhimurium TA F&
AERERAVTRBEELCZEOERRRERRAR % 313~5,000 pug/7L— D
RAETIT-72E A, WFNLOBAKBWTHERER o =—HOBMMIIRD
bhighole, ULbDZ b, FRBREGTICBITIRECORAERFEMS X
PatE & FEfm L7,
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8. EEAOHRRUNMSAIL

AHEICR Y MOBAXELER., BRRERXKELRFLTLIHBERICBVLTIE, BE,
T2 2EEDROIFIRGZEARABEL LI-REHEOTIZ, BE., ©L, ©2, EE,
R EOAELEFBCEOLIFLARBETO RES<OLLERERAR—) 2BELZHER
NDEAINTVD,

IOFT, EFECBRERSANOEERICERTIMRE 7 7 /7 e mMERR TRES &,
FNICEDLIFEXORHSCEEXRAZ1IND HFRANZA TNV —F I 7 25—
FERRE¥] BE/R 1 9OFEENGRBEIN-, Zodizid, HRHKROE L ILEEREREE
E¥EM 7o s b (=L —), FHHBORS - BERL - ELGEXEEE T 0 Y
27 b (=X H A AL NAX), BHMBON - EFENEEEXEE 22 =2 b
(74 bR —) 3207y hEEEKREL T, HEMRBELRREOTELEHE
HEXE, RREEFOMBEL LHIZ, FHBOEE, BE~DODEEIDROEHZBEEL L
T\w5 (Fig. 8-01),

BR - EXR - LRRER
~ MmTOVIsk
F7=XBAI/A EILX

[ 083 § Top bl JAVE

»

PENT=XHALLAEAZX,
EEOT4b L~
ELIIDNERENMTOL 17 ORE

Fig.8—01. MEArSAFZUINLIVY—FHS5RE—DRYy bIT—4"
EASBENRRTHIEETEAEHELXRHY (2LrL, BRNOEES, EFEHROLE

ESEICH O THERIIEEN LI BT 2REEZ 50 TEY, RNOEEER Lo
TW3,
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Table 8—01 EX&H  -ERBZR0LEEESEICHITS
MERRAMELE (%) OFERER (L 10 OB ERR)

[ EES& ]

TRl 24 K1 34 FRR1 44 TRkl 54 TR 1 64 Frk1 74
1k BR 399 Kk BR 33|k Br 360 |k PR 29|k PR 299 |k PR (1269
21 B 120 |8 B o E oarzolEg B orz2z2 g B oo [E B 0059
3 E (98) [y E 086 |52 [ (089 E osy i E 1039 E (922
4 (Zs)| (670 W) (579 |WEEI (625 ()| (633 ()| (590 WF K (609
S5WF K (533t FE (sl BE (5400 K (55 W5 K (57 M) (532
6l BE (53 WF K (49 W K (5470 |kt FE (499 |5 BEH (509 |F & (505
7B 5 (440 B H (462 |1F N (4720 k0 (47 |F H (455 |5 B (459
8|18 W (324 1 (327 % B (3m|E W am|E W (39 |E U (413
O B (220 |8 W (32|E W3\ b (36 O (25| @A (350
101k 8% (3220 X BE (3059 |0 O (349%% ¥R (219 (|8k B (30 B (339
[ EEHESE ]

FERE1 24 TRk 1 3 TRk 1 44 ERE 1 54 TRk 1 64 1 7E
185 K o6y [ | 140 W5 K 060§ K 219 W5 K 1099 K5 K (1319
2 W w4 W K drzolfq B (95 F w3 |H I (97 R R (980
3 M o3 B¢ B o022 | 3 (88) |52 B (670 B (9w | I (972
41Kk 4 (68K 4 (746K 4y (772K 4y (745K 4 (749K 4 (659
S5|F #E (6689 |+ I (659 |F ¥ (6490 |F E (630 |F IE (62 |F T (589
6 E (52 E (s E (s E (sl E£ (5510 E (530
71 & (4 E B (3|t BE (44|85 B (452 lu BL (485 |88 B (463
8l B (39| M (37 B8 (44900 B (19 B (48E B (389
O B (37 B (3722% W (1008 B (39kE B (39 % R (37
1018 & (360 Iu B 3230 |F & (389K Bk (3K OB (asvlu B (361
X EAFBHE (EBRREERFRAERIE) OXFLTEAEDERAERRLE

ELIUBEMERELZEE 07 T, BAANDOERROE Y [HA] DIERE.
EELTLTOMEMEN, BE, FHROXBEPLIC, EF - EF# - TFOH#EER Y b
T—7, BIERXy NU—7 REBEERY NV -2 b 0#E#ERy NU—2712L-T
BHENh, REERENNEBRELOEMEZBEL VS, T, ¥R14FE3 121X
BBEAPRAEZ—] BLO BEASALZ =K 2AEREN (BRI, EX. &
EXENEITT S,

Bredz? MLOIMERRERHORXY hU—2 L TOMERRL BRI SRR
b, RFEEXER L, FELZAHPCELXOEHLICERE T 27 e —NH&H L TW5 (Fig.
8-02),
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) o ) EEXLOMERERE O
ORYRHARISAI—DFR EiFHEIZ, 81 1% Thoi

EECHERTREIZR ., &
MARAT—VICKUEEFETRERYNT—IT

R ERERE Eins|E FFR=%Y v 7

EaOREDE X I LIz, fifk

E%. EERLI%O HEOZIND—5 EERECFROBEREREHRO-D

B .’::::';3.::“ / BRNGEEONR ORERLEDT=OIZ, WL

L s (i bEDEEEEHORE. FR

g EmEAE T REBREDEESEEDEER
- BERIEKREND,

Jid AW, MR 1 28 HOH

. BERAORREE BIET LOT

2¥ -REXRO AEF RELMO HBHH, MR 1 282 i1, =

AIhI=gi. ) ARNASZ ) v TR FORESE, (EE

ESNSIINZAET FrethaREzOne /
57 o/ S HEOEEIBONSD, 0

SRS [l e

BN TE D, RAEREEN

. BRWREDEREETH—H.
MERE RIGEFRIDA RV, EECHRSR
|, MR OZMREN T+

TR\ YDOBRBENE-> T

% AR . - & ,6“’ il:a}f;l‘z@(; d-DTP Ak,
i 2 BEHE awa SFFEREFHC & o;C %Eﬂﬁ%&m@
ft RO TR R RGas S (F—FTF 42 7) B
% - e mex . BRAERLSHRT
% BEET  cwmens &5, . BRI M
5 . WA S BB OLERIEORY
1)) 8 BLTHDHH, 22 FOER
i IR MROBEL 125,

n  AHWH

BAANDRERELRThy 7%
feit s [3A) OZEREREH
ELTCEMESh, RHEAR.
BHAR ORESLERKIGHR~D
JCROERbEIFESND,

k!:":f‘:‘;-_;

Fig. 8—02 X115k %S E %R
7azH FZBHIRARXEBEATLA

BEGE

1) @R :BBANSATo NNV —F 772 —EREE: EK 194 10 A
2) EANEHYE  BETELAEHERGER (BEEFBHEERR) k17T £30
3) EHEEEE : £ OMR 1 ; BT (1993)
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9. &=

R 19 FEEDOMIETIE, RO EVBALNIR o7,

(1) THEBEY > 7 1% Gd-DTPA-DETA-D2-4G1c (OH) (/MY 7)) D FiE K L H A
&+, Gd-DTPA-DETA-AS2-3Glc (OH, 0AC) #F E {Kd 5 v ix Gd-DTPA-DETA-D2-nGlc (OH)
LHEIND, ZTD GI-DTPA &KX, S F TICHAB I N GI-DTPA-FEEED T » F
Y —RERLREREA L LTI, BEE0onEHREREBIOFMABENABEELHX
TW?, Z2HFMRE (V7L B) TIIBICRHERZRL (TR (5) HAZR),
UEMAOBREETIINA FOEERTHD, LML, 4%z, MEFEELZ2ED
WCHREBETAMEREEBERE., ARFEDOHN., JREROBE. #iE-FEHmaE.
EENSFLOMEERL ZOERBFORA SOEMBLBRTILENRH D,

(2) UMNIH Ty iZ, BHBDWR) I —BIIREMNEBRERE2 5 257D 0OHF
BFEEOBARIGEROREEIZETEZOOMEER S ZREB LA2WEE»OHERN A
ERFEERH LT, 7ot A& BIZL Y Gd-DTPA-DETA-D2-4G1lc (OH) (/MY > 7
V) ORBICKI LTz, YEMAEOLEHERBR T, YU VALRRTBI, ¥
I A EREFEIC L NE, Gd-DTPA-DETA-D2-4G1lc (OH) X &Eh b, F7z.
Gle UADHEIZRWTHL I DAERFENICHARETH D,
IOV TINVE, ERTRERICBOTRE - REER LIS, ERBICXI D HNE
TIHEERENED L HFRITMA T, %%@iﬁk%@%%%&%ﬂo\ B E T
Gd-DTPA-DETA-D2-4Glc (OH) TREEN 5 MRI EEFIPFAMAEETH B LEI> AV v
FBEA TS, ZOH U INICE2MEEERS L OFHBESABHER (F5Y
V) EORBIEB VT ERIIIRIER o8, Ty hEAWT in vivo T
WCRWTH7Ze ) 87 MRI B E2HHBE LA, £/, ZoEEFOBERME (r1) 1
10. 0[S - M'] TH > 7/ DREERIL Gd-DTPA-DETA-D2-4G1c (OH) TH 5,

(3) IFEBY 7] ODé‘IE"%"b:Eb‘ﬁiWE?‘%Té%ﬂ&E?éT:&D TS L EHEEE
BRPETAIMLENRD-- (R (1) IZEHK), 207D, e FEICLViEE
® Modification Z1T\), #k & 72 Gd—DTPA—ﬂ%%Ja%’BO Gd @%ﬁiwﬁ% Lz, 72,
FO invitroBEXW invivod i 21T~ 72, TOHRER i BEETIX. BFFEDHE
BRTABREECRERTE ARV NH 50, YHBEEFED BIET RI EEH O
BE-EEAEICETARMOT—ZTHYD ., LR 20 EEUBROHIEZHEET S L
WZBWT, EBICEADRERTHHLEE LD,

(4) FRR19EEE TCORBMIEIZEL > T, HlxiX, Gd-DTPA-EDA-AS1-1Glc (OH) (B

Y TA) X BAET Y PO 1 nmn BEO/NXZFFEBRPAEFBH L, Eik,
BEEY U 7VE, ZOERED 6d-DTPA FEAKSEIC LD | Al A 2B~ #H
W L7, £/, FOHEBY I E RI BHIZRER —FE2 AT,
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(5) ZE&MHAER

(56—1) ¥ 7L ADOFEM

FRRI9EEICHABENTZY L IAVAR OHEERSICL2E2HEERBR THICH
BOHHEMELTET, ELRMRIBEEATHL I LBTENE, RBEREORE
FiCEniZ, REEOHT v MBI HEEIFHRAFREIZ X 5 LD50 fEiX, 2000 mg/ke
UEThdemEINT, /- OREESEHRBRERLY., BIEBHMFIC—R
RECDRERVOECHIIVOoNT, FELEL, RBRE, BEEERVIHRTLE
BEROONRPo7, ) tHEESNT, ONEMHRBROBRTIX., TEE% 30 M
R4 BMoOBRIIBWT, RBEECIINERE, ERXEIFTCAELNT, B
HBHETHEEHATINODERBR LGN, 4 FlHF 3FMNRFECLEZ END, RIEEBIX
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Phospha sugar derivatives are one of the pseudo sugar analogues having a
phosphorus atom in the sugar ring structure when they are represented by Haworth
equation. Normal sugars have an oxygen atom in the hemiacetal ring. The popular
pseudo sugars have a carbon, nitrogen, or sulphur atom in the hemiacetal ring, and
many of them are naturally occuring and are called as carba, aza, or thia sugars.
These popular pseudo sugars are well investigated and many of them are known to be
biologically active materials. On the other hand, phospha sugars are not yet found in
the nature and the synthesis and characterization of them are not so well studied.
Especially biologically active and medicinally useful phospha sugars are not yet found
and developed.

Previous methodologies for the preparation of phospha sugars used entirely sugar
starting materials, however, we are challenging to develop novel synthetic routes from
phosphorus heterocyclic compounds, mainly, 2- or 3-phospholene derivatives. Here
we will report a new reaction to prepare 2,3-epoxyphospholanes, which correspond to
anhydrophospha sugars, by stereoselective and stereospecific epoxidation of
2-phospholenes with sodium peroxide [1,2] and the reaction of the epoxides with
nucleophiles such as amines for the preparation of N-glycosides of phospha sugar
derivatives as well as their halides, which correspond to dehydrohalo phospha sugars.
Treatment of 1-phenyl-2-phospholene 1-oxide with sodium peroxide gave erythro
2,3-epoxy-1-phenylphospholane 1-oxide in highly stereoselective and stereospecific
manner. The epoxide was then converted into N-glycosides of phospha sugar
derivatives. Dibromo derivatives were prepared from 2-phospholenes (Scheme 1).
Some of phospha sugars and P p

l |

] ) P
phospholanes prepared were ( OIZF;QW, \/j/ M0, I e le R
subjected to bioassay (MTT u :Q\

method) to show  very L ’|°I| / i on
important  characters  for @j;
medicines.

Scheme 1
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Gd-DTPA derivatives are widely used for MRI contrast agent, however, the
agent has poor potential for imaging specific organs, blood vessels, and tumors.
To improve these properties, DTPA-Sugar dendritic derivatives with four sugars,
as well as with twelve sugars, were prepared and their Gd complexes,
dendrimers (Gd-DTPA-D1-Glc(OAc and OH) and Gd-DTPA-D2-Glc(OAc)),
were prepared (Scheme 1) [1].
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Scheme 1. Preparation of Gd-DTPA-D1(OAcandOH)  Figure 1. 'H Larmor frequency
vs. relaxation rate

The image intensity in 'H NMR signal of water protons linked with Gd(lll) is
dependent on nuclear relaxation times [2]. The profiles of 'H Larmor frequency
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vs. relaxation rate for Gd-DTPA, Gd-D1, and Gd-D2 were obtained and are
shown in Figure 1.

The in vivo MR imaging of blood

vessel by Gd-DTPA and Gd- :
DTPA-D1-Glc(OH) (Figure 2) g
clearly demonstrates that the newly ‘Q»
developed Gd-DTPA-D1- Gic(OH)

provides blood pool character and
then MR angiography and tumor

imaging property. Figure 22 MRI. imaging by Gd-DTPA(Left
3and30min)andGd-DTPA-D1-Gic(OH) (Right 3
and 30 min)
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Synthesis and Evaluation of Novel Gd—-DTPA-Sugar Compounds as MRI Contrast
Agents
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Abstract:

MRI is the way to scan transverse sections through body. Gd-DTPA
(DTPA: diethylenetriamine pentaacetic acid) is used extensively as MRI
contrast agents. This contrast agent easily leaks out from vascular. In our
laboratory novel MRI contrast agents were prepared to show clear MRI images,
however, it takes longer time to be eliminated from body. Therefore, we
designed molecular models and synthesized new MRI contrast agents with
relatively lower molecular weight.

Keywords: MRI contrast agent, Dendrimer, Gd(III)-DTPA, MRA (Angiography),
Tumor imaging

Introduction:

Cancer is the worst among diseases which cause human to die. For
improving QOL (Quality of Life) of patients development of medical sciences are
steadily performing, nevertheless, the increment of number of persons being
killed by cancer is remarkably increasing. To innovate in the medical therapy
for cancer, research and developement to prepare improved and/or highly
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