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1h.2 h BRBKREFTEE,FH Fr e ERARI(CNR) . B AN AN A LZE S5 AN LARBY . StHTRT . ER  Gd-
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Abstract: Objective

gadolinium salt deoxy-glucose (Gd-DTPA-DG) and to study the tumor signal intensity pattern in vivo MR imang in tumor-bearing

To synthesize a paramagnetic deoxy-glucose-type MR contrast agent diethylenetriamine pentaacetic acid -
nude mice model. Methods After successfully synthesized diethylenetriamine pentaacetic acid glucosamine(DTPA-DG) ,Gd, O; was
added to conjugate with it,and Gd-DTPA-DG,an MR contrast agent, was thus preparated. We conducted in vitro studies using nude
mice with transplanted human adenocarcinoma of lung as experimental model. The mice were divided into study group (n=10) and
control group(n=10). The animals in the experimental group were injected with Gd-DTPA-DG via vena caudalis, whereas the rou-
tine Gd-DTPA was used in the control group at the same dosage of gadolinium with the same amount of 0. 1 mmol/kg as the experi-
mental group. The tumor signal intensities(SI) on T1W1 was measured at 30 s.2 min.5 min,10 min,20 min,30 min,45 min,1 h,2
h respectively after injection of contrast agents with SI of the anterior limb muscles on the same side as control. Then all of the re-
Gd-DTPA-DG compared with

Gd-DTPA in tumor tissue showed a stronger and more durable reinforced. Consequently, there was no statistically significant differ-

sults were statistically analyzed. The CNR (contrast to noise ratio) was calculated as well. Results

ence on the Sl in the experimental group before and after injection of the specific contrast agents at 30 s(P=0.171). In comparison
with the pre-contrast imaging,SI of tumor and muscles in the experimental group increased greatly at 30 min after injection of Gd-
DTPA-DG with significant difference( P<C0. 001). In control group, there was statistically significant difference on SI before and af-
ter injection of Gd-DTPA at 5 min(P<C0. 001) ,and the contrast in the tumors almost entirely washed out at 2 h after injection of
Gd-DTPA (P=0. 28). Conclusion

adenocarcinoma of lung in nude mice. It will be a newly type of paramagnetic Gd([ll ) MR contrast agent. .

Gd-DTPA-DG can produce a greatly signal intensity enhancement of the transplanted human
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1 #RE5FZE

1.1 #H

1.1.1 —Z=WHEZE(DTPA) R %E Sigma Aldrich( 1)

O3 R TR AR R A eh U 1 AR B e Ak AR A R B TR
AU R B B ) AR I Sk T Bl Ak T AR T A S A A
et EHSY BN R4, ZBEFh Bl X T TARA
B AR ke fE A TR B A\ A AR AL (G O5) f A
ki@ EmEARAF A, U ERAE otra, — 2=
e F. 2, R -0 48040 % B8 (DTPA-DG) (U 1] o 2% 4 74 25 24 e &
BT liA . AR AS49 21 B bk By IO 1] R 2% 4 Y R B A2
PR EYIRIT BB E AL EE R, GEDTPACH R4 &)
KR M A R A 7 A A 10 mL/5 mmol, Mi-
cromass GCT B 43 3 5 3 1Y 4 JE [ Micromass 23 /] 7= &
Brucker AVANCE500 7 #% # 3t 4% {X 4 8 [ Brucker 2\ ®] =
&l s Intera Achieva 1. 5T # 5 1 % 3 3 43 # 1X H faf 22 Philips
A TR

1.1.2 S5 ah¥sh 3 JE P BalB/c 4L 20 L, 45 it (18
£3)g o3 B b WU K 2E S50 s Y e B AL A N IR g
AS49 BRI R 22250 3h ) o0 58 . 7 BalB/c # Bl 22
KR 7 R Rl R AS49 40 k. A0 A 0. 2 mL, A
JEANM 1 X107 4>, EAEA 2 H MR ERKEL 1.0 cm i
FFS28e. B0, 2 mL(Zy 100) 3 Ff T 4 FHOH B A 1 B0 3
T OULERRR B A O R R A H AR A E] 10 em® KN
F R AT MR 805

1.2 LWk

1.2.1 Gd-DTPA-DG Kl %

1.2.1.1 DTPA WM& 4 50 mL B .MA 7.8 g
DTPA(0. 02 mol),7. 6 mL. Z R HF (0. 08 mol) Fil 10 mL (0. 12
mmoD) MEBE .65 C T 24 h, N 58 BeH5 0 8 HI B %
5 A B Sk ok B I VR AT R G OK S B E R, B F
P AR P AR K 6.5 gCEICE R 92%),

1.2.1.2 DTPA-DG 4% FREX DTPA 3.57 g(10 mmol)
FCA 150 mL 52 R L A 80 mL T4 DMSO,80 C F 4
i DTPA AU 200 . F1Hrmsk 0,18 mL (10 mmoD),
nse)E 80 CHEHE 2 ho ¥ N R ==, M mA 2-
FAE AR L 2. 13 g (10 mmol) fil = Z i 1. 01 g (10
mmol) , Z IR TR 24 h, [V 5¢ 585 17 S5 I P i A 80 mL
CH,CL , #r th H A PT3E . i 1k S5 T 25 3SR A DivE om A
CH,Cl; (50 mLX3), ¥t % 5% 8 1) DMSO, 17 [K ¥ F il 1§ . 15 2
DTP A5 405 4 5 L . 38 8 0 R SE I G-15, 3 )2 2 Hr
JE M HSGF254 ; #: JZ A1 Ak IS F- 3 kAR 75~150 pm 4lifb ™= i
BB EAERE 2.3 g(BILE A 41%) . &4 H 5 HRMS
(ESD #8458 ,Cy Hyy N, Oy :[M+Nal" ,577. 196 4045 2%
B.m/z 577.188 3,

1.2.1.3 Gd-DTPA-DG Myl % SR HL DTPA-Jii & 7 45 4
0.554 g(1 mmoD) Fl Gd,O; 0. 363 g(1 mmoD) Jil A 25 mL %2
FLmA 8 mL /K ,80 CRZ N 6 h, XN IEW pH L 7
BF o 455 1k OB S S U8 25 4 2 R R R [ G, Oy 5 71 ) 38 3 H A
25 mL R AT H A ETTIE . R AR 2 2T 08 . N
BRI PR ™= B TR A3 8 0. 612 g 7= ([El &
H86%) . B4y ¥R i HRMS (ESD) i & 45 §. Cy Ha,
GdN, Oy, :[M+H]",710.115 1, #M%5%E . m/z 710.115 4,
1.2.2 Gd-DTPA-DG #i# B MRI &1% % 20 H i A
Ji g CASA9) B BRUBE ML 43 Ry 2 50 41 Aokt HR 4, S8 4 AR R4S T
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Gd-DTPA-DG Gl & 0. 1 mmol/kg, JEFHFI = H 0.2 mL ), %
AR THEN GEDTPA. 3h 4y k1 5 508 B K vk ik mg
¥ 1 1 RFE B SR TE AW 0. 04 mL WL PYJRR B b 98U TR
VBRI 265 %6 B BRI . R A philips intera 1. 5T #8 S %1 4L 4R
AL Sk il . 4 Jhg w7 5 %k F SE TIW1 ff W 7 K
FERA T HR S BT EEHHE (TR 2 400 ms, TE Jy 9
ms, 288 2 mm(FRAD 1 mmGEARAD 2 JE R 3 mmE AR
£ .2 mm GEAR AL, BLEF Jy 14 mm X 14 mm, 56 B Jy 256 X
160, 47 TIWI fil TIWI FS $4 , FS 4 5% F 2% 4R [X. (region of
interest ROD ¥ &, & SE TIWI 49 &5k 5 30 s.2
min,5 min,10 min,15 min .20 min,25 min ,30 min,45 min,1
h.2 h G N I 0 A5 5 8 R 0N S TS TIWT b 98 4R K
BN AR NE S RGO, T % GE-DTPA-DG £ 4 1 45 ik
RS G NS a5 R 7 K o -t 1 S S
il Jeg 5 Ak 3R K X B B {5 W B (contrast noise ratio,CNR) , AR &
LI R 3 CNR: CNR = SIT — SIS/SDnoise, SDnoise 3 7~
AR A RAE 5 W AR 22, SIT Jy M 19 15 5 58 - 39
{H - SIS Sy Jifr i 4B 3 L P A0 S0 15 5 o BE P 3 {EL . B 0 AR 2%
B X I (RODE I 2 - 72 4 HAR BUR R Bk Rk ik i 2 B35
9 ROT, 49 Ko 3 5 65 B ) 5 A B[] 6 i 326 A9 X 80 IX A7 2 B
FONRER—5, KA RO BRI 5 5 5759 A [E X
i I[E

1.3 Seib2dri: SR SPSS13. 0 G5 it % 4 %o 52 5 41 A1 %
JECZH A I X B s 45 B (8] D E A {E 5 R B L CNR B
ST A AT G S A R R R 250 . U
P<<0.05 AZESAHHITFE X,

2 % R

2.1 Gd-DTPA-DG fb 2= 2l K B 20 & ke w
DTPA-DG & Gd-DTPA-DG ¥ g 1 6 [ & ¥ 7K , 1k 2 4 )% 3k
99. 9%, = FHCE 5 AR . EEICE 1 AL bR
E. % H Micromass GCT A & 4 ¥ i 3% {X & Brucker
AVANCES00 B % 7 SE PR A0S He o A6 & W) AT B B % 1 3K
AT 0. GA-DTPA-DG fb2 & /2R % B LA 1.

OH
HO,
o
0 0 O H
A0 O»—\/—\/—\h(—( Lieeo  HOOC OO L
oA —=d N N b — . N

2. D-GuHCITEA Hooc— \—COOH
P t%_/ Kooon-a\_<o \)OCH
OH

HO,
| "OH
o]
H

GCe ~00C- CONI
o 'oocDN/_\I\C'j(\:cooH * o
00
1 Gd-DTPA-DG L% & &% E

2.2 Gd-DTPA-DG #f UL i AR 400 M 22

2.2.1 MR AZURAGRIL  SCI6 2 RN B ZH 43 50 SR L 7
Gd-DTPA-DG fl Gd-DTPA J5 ., =% ¥ 7] WL L3R4k, WL & 2
B2, S A v 6 EU R0 i S B A Ak 6 30 A S AN 8 IR Y 1 4
WAL Bifi 2 IS R) B HE K RE 4 20 S R T KL RIS 5 4 Bt
{55 kB EE (CNR=22, 3042. 84, F=88. 01, P<C0. 001), Il
JElE SR BT IR T %, & 2 h B & A F K (CNR=12. 46
+£1.33,F=1.36,P=0.28), S5 4 W JT 1f 2 B0 98 J8 i1 %%
A SR A BB, 2 min B R A AES 5 FHEHERA X
FM(CNR=9.04+2.36,F=3.97,P=0.057), [i i) 1 &
o i I8 ik Ak 28 T 3 0k L 1) PO T R L 30 min B LG KO H
P S 84k (CNR=30. 82+ 2. 24, F=1 084. 32, P<0. 001),
FL 5 X Ll 7)1 5 A R B W HJE 2 2 h BT A R e R B
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(CNR=15.61=+2.86,F=89.07,P<C0.001),

2.2.2 CNREMBHZ T 4 5100 5 5258 41 % B8 41 H
oA FE R T 6 B ) S R A AR 0 {5 55 B ST B iy i 5
WU 5 S50 BF SIM {H . 7155 CNR J5 B 95 RE A 7E 47 21 18] B 41
PELEE AR 7 20 A 85 R B R L3 1 . W4 CNR
i1 £ 8 IR — B0, 0 2 il 2k 2% B T 46 50 10 R 5, (5 4E 15 i
VE) 26 5 S92 565 21 W T ey fhh 2 4 v S H S L Bt ) 10 ) B 4 iy
LR35 W3 . & 30 min 22 47 35 g, FLSRAL 2 FR A R B B
XFHRH , ILE 2 | 3,

*1 WAANKRABFERARSERSEHTLLFE
Bk SI#1 CNR E LB (z+5,2n=10)

SI CNR

]

Gd-DTPA-DG Gd-DTPA Gd-DTPA-DG  Gd-DTPA
REE| 836.36+64.94  819.14+101. 09 7.57£1.39 9.58+2.17
30s 1 116.00+99.81 1 167.004-83. 39 9.584+2.15 12.46+1.79
2 min 1 130. 21£109. 88 1 335. 42=£120. 89 9.04£2.36  13.0241.57
5 min 1145547434 1579.28+132.13  13.67+1.60 22.30+2.84
10 min 1387168430 1 411.28+62.33 18.92£1.81  19.96+1.34
20 min 1 654.00£61.93 1 313.00=£83.93 25.71£1.33  19.41=£0.54
30 min 1 854.14+103. 92 1 400. 28+94. 14 30.8242.24  21.73+2.41
45 min 1684.78£80.16 1 214.57£157.89  26.4141.72  17.63%2.41
1h 1 430. 712£140. 50 1 084. 42=£90. 20 21.1743.02  15.30=£1.22
2h 1195.57£132.75  923.28+115.20  15.614+2.86  12.46+1.33
F 28 152.89 11 113.67
P 0. 000 0. 000
3w it

B LR A R ) A R AS IR 40 LR AR SN RE S R 7 A
AN FEAR A5 5ok BUAR . Wl HR BUAR VT L 390 T 45 6 B 1 3t
TR AL A1 b 2R BT BT 7 A 145 5 0 L 4R = AR IE R
B 2 T AL 1Y BB R B BT A b X A E R R AT 2
Wit BELAR SRR MR AR R R A EE BT RS .
o5 1 ACHE LRI, P % L 57) , GA-DTPA A %3 = 7 MRI
WK, A Gd-DTPA 2/ & TR, KNS IE
FE A Bl R S0 3 20 A0 AR [R] BT  E A P A B O T A 4R
5 oy 2 B EAC G B EHERR R B A S AR R X
Atk e A L 2 X L ) I AN Sk G b AR 1 AN B R Gt 4T AL
(NSE) S : Rmi  B G, 7 28 5 40— 40 40 1) 45 52 25 5 A
B R X 358 15 48 A1 U4 S 0 SR A 0 L T

AR SR R LG R B B & 5 0 P A 5 3 R X R A Tk
M4 )& B F— ARk £ Gd™ . 7E %X B 500 i e A4 4R 147 1
= i P A NS o i R =D A R N i LN
Warburg & YCUE ] 1 it 783 20 28 v 2 e W A0 o o 1 s g 52
2 i g 24 i i T g X B TG PR B A REAE LG OE R A Y
) % W 7 R XS 2L 33X 1T AR 5 IR 4 R L A 2 5 Y A
BB A R Glut 1~4, Hr Glut 13 JLFf£ 18
FHiA MR MR . B SR RN H Y. Yang 4 D9
Se ¥ Y 2 4 B e 2 R (ethylenedi-cysteine, EC) /E W E &
FIHF™ T b5 10 7 4 8, B3l 3 EC £ Te 1 4 7 %5
(deoxyglucose, DG) 22 [A] ZE4F , £E EC 1) P i 43 5l 3% F°°™ T F
DG, 53] 7" Te $ric i) EC-DG., 3% £ mit % 4 25 B 9k 47 7 1] 322
B Te bRid . [ AT X EC-DG 7 40 Md 9 14948 35 i 42 i
7 TS K Y 18F-FDG — £ 1T L 40 Ji [ b i) 4 2
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B R s AN, A S5 T 41N 8 DNA & i
o BREREDSE DTPA | i-COOH [7] B 4 7 2 1 1) & 3%
HHEA KT DTPA-DG, W5 &, Tc-DTPA-DG g 2 5
22l i JRa 40 A 8 B, S B A0 O A% 3 L O TR R A 0 e o
95 kb B ALST ORI

JHF SPECT 8§ PET Byt R AT LI Gd* &S
FF MRI 2% . 76 R R Te #7598 DTPA-DG 3£ RE L.
Y3 Gd, O, [i] DTPA-DG # & . GA-DTPA-DG, & & Gd-
DTPA-DG,—Jy i f# 8 DTPA-DG [ 5 ¥, — Jy I i i3 % &
Gd** B 5 LR B8 17 0 F MR 8%, BB e E1Q
AR P B B S T AR R A% 24 P A0 SR Ak vT SE B R
— DB 1 L B R B 45 55X E A X L LB B AR AR R S
B R A& B R 4 U B 5 GAd-DTPA-DG Ji5 1% W] 75
S AL T A BB AR ] (GA-DTPA) 76 98 41 21 vp 5 8 11 1 i)
WA ] REAR L Z 0 B R 5 B dE A B TR R B
Jifr g o 6 SR R M R E A DR 9 96 97 ROR s Gd-DTPA-DG
5 DTPA-DG Z5# i), rl fig 5 DTPA-DG —#EfEi 2 5%
Tofr o 933 400 R e St S 7 o T2 Pl 938 40 4 A B RO — b e
I MR 43 F 548 0T EL A
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