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Preparation and Biodistribution of *’Tc¢™-DTPA-Gd
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Abstract: To observe the biologic characteristics of Gd-DTPA labeled with “Tc™, the
labeled compounds were prepared by reducing * Tc™ in the presence of Gd-DTPA with stan-
nous chloride. The labeling efficiency was measured by TLC(>98%, and stable at room
temperature within 6 h). The plasma protein binding rate measured by the trichloroacetic
acid method is (3. 80+0. 25) %. The bio-distribution in mice was observed by the blood sam-
pling and other major organs that were taken out from mice at 1, 5, 10, 15, 30, and 60 min
after intravenous injection of labeled compounds. The percentage of the injected dose per
gram of tissues(%1ID/g) of the blood and kidney are the highest level at 1 min after injection
of “Te™-DTPA-Gd. They are (14.79+9.77) %1D/g and (26.02+8.50) %1D/g, respective-
ly. Heart, liver, spleen and lung have a little distribution of radiopharmaceuticals, and brain

has the lowest level uptake less than 1%. The deposition of * T¢"-DTPA-Gd in other major
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organs was less than 1% at 30-60 min after injection. Renal dynamic scintigraphy in rabbits

are administrated, and show that ¥ Tc™-DTPA-Gd is quickly excreted by kidney, and the

time to peak is about 5-10 min, the half time of clearance is about 10-20 min. The animal
experiments in vivo and in vitro show that ¥ Te™-DTPA-Gd and ¥ Tc™-DTPA have the quali-
tatively similar biodistribution and excretion. **Tc™ labeled Gd-DTPA may be a significant

way not only to study its bio-distribution but also to directly observe its distribution and

excretion by renal dynamic scintigraphy.

Key words: Gd-DTPA; GFR; " Tc™; isotope labeling; biodistribution
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SN-695#4 {5l v S T EUL, T EF 2 E B EiEY
PRAF T BT H 306 s A& A R | MS-1000 H )
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L2.1 #Fpidhik % CEL1 ] Te"-DTPA
MIbRIC S5 14 & Gd-DTPA 5 SnCl, EE/R I R
10 ¢ 1, FRBL Gd-DTPA 0. 05 mmol (%) 27 mg) &
TG b 0.4 mL ZE KB . A SnCl,
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fi##) o MA 1.0 mL 37 fF 3k P& 19 Na® Te™ O, ¥ W
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B 0.1 mL(%y 37 kB #Ric 4 (° Te™-DTPA-
Gd 1 Tc"-DTPA 4 5 F £ # 3 K 6 B 2
370 kBq/mL) . FARic iy i KL E 37 Tk
WHIME 2h 5. A 25% =& 48 4 mL,
2000 r/minE.0> 5 min. 3¢ FIE R FFRIIA 10%
=& L 4 mL,2 000 r/min &> 5 min, 3
WLER 2 UGREMAA#ERK 0.4 mL FRRE
OVETE 2 K. ARSI RS 0. 1 mL FBMRIC
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R =0.9~1.0, ZENEIH Rr=0~0.1, {5
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6 h P AR 0 W AR S35 R F 9504, BT R S

DA e A PR IC W R pHA2. 052 Fidric ¥
FH A R K s B & 370 kBq/mL B, pH {H 45
H7 6. 0~6.2;0. 8 mL M2 A 0.1 mL # B 5
FRIC Y (370 kBq/mL) il pH (53K 7.2 A&
o BIFERIE® 4351 0. 1 mol/L NaOH ¥ i i
T pH Ky 4. 0~6. 0, I 5 i Ak 4l G W AR Ak, B
KT 95%.,
2.2 MEEFALEEER

P Tem-DTPA JE R B4k v i i sh &
WARF kR S 5 LT a4 g hekugat & H
BN PEAY B /N ERUE A R e k. —
IR Tem-DTPA {4 P4 i) IfiL 3¢ 86 45 A 3R 7E 300 ~
10% X2 5 &4l A 6. AELRH=A
ZIRUTTE B 2 Tem-DTPA-Gd 1£ % f 1L 3¢
MR 25 A3, S50 P A B T T B
40 000 ; PUIEHL FTHETHELZ 0 1 600; HE 47 5 1 45
2% 1805 A JIE 4 210 160 (X ¥ 80 . W45
“Tc"-DTPA-Gd 1 Te™-DTPA [ 1f 3¢ & 1 45
AR AR (3. 8040, 25) % (3. 48 0. 26) %,
BoXt ¢ K256 . 22 S RG24 L (P=0.104),

Gd-DTPA 2 I ff 38 5 % He 550 ) 32 o7 F fi
L0 i DL KO IE Y TR S R ) RE R
A, GADTPA # ik i A WL G » 5 25 4 78
20 AP 25 B I 1~ 3 h 2 80 Y HERBR A4 4
RN I3 3 1 455 R AR, DTPA 2%y 8
W, o Fa5h &4 3 AN AR F R 5 AR
B AR AR ILF 24 B /N IR
S MHER RSN, Gd 5 DTPA 48 E RN
S E PRI TR 5 fift 85 DTPA {9358 4 it 437 IR 1
H5GdD % &+ 4 F b A7 76 o ) 9 Bie A B £
T S AT AT LS GdDTPA JE il #
=E/P
2.3 HIBMENRENEDS T

%1 5] T Te"-DTPA-Gd F1”° Te™-DTPA
e A B L B DN BRI Y M 32 U #8 1 B s AL 4L Sy
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A AR AR 23 A S 1 min (i858 3K 3]
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1.28) Y1D/g;” Te"-DTPA-Gd 7E ¥ 4F )5 1 min
U5 1 3 i 18 ((26.02 4 8.50) % ID/@) s i Hf J&
5 min'f JJE HE it K F 50267 Tem-DTPA 18 1 4t 5
5 min'B JIEHR I, 5 ((16. 86 4 5. 55) % 1D/ ) , 1 4
JG 5~10 min & JEHEIEZY 2 5006 4% B[] i 21

BUMi /b ONF 161D/ @) 5 0 JE 7 FUE B4 i il
JIEAT A . 1SS 60 min P AR bR IC 7R 45 £
TR N AT AR D Hop Tem-DTPA-Gd 4 % JIiE
FARBCEY /N 101D/ g, Te™-DTPA 7E i i
IR E A BB R F 141D/ g,

21 “Tc"-DTPA-Gd F1°° Tc™-DTPA £/ BRAK N B9 A= ¥ 43 A
Table 1 Biodistribution of ¥ Te™-DTPA-Gd and ** Te™-DTPA in mice

B T3 2H 2T 43 S5 B 22 (Percentage of the injected dose per gram of tissues mass) /(% ID « g~ 1)

ZH 41 (Tissues)
1 min 5 min 10 min 15 min 30 min 60 min
1L % (Blood) 9 Tem-DTPA 10. 65+4.28 6.26+3.11  4.98+1.17 4.494+0.75 3.94£3.01 1.43+0.42
9 Tem-DTPA-Gd 14.7949.77 7.4843.88 4.284+2.32 3.524+1.78 3.134+2.20 0.2840.14
fivi ( Brain) 9 Tem-DTPA 0.58+0.49 0.6240.21 0.29+0.06 0.37+0.09 0.29+0.15 0.14+0. 07
9 Tem-DTPA-Gd 0.74740.32 0.32740.25 0.224+0.08 0.12+0. 06 0.05+0.03 0.02+0. 02
Lk (Heart) 9 Tcem-DTPA 1.88+1.61 1.98+0.99 2.68+1.56 1.684+0.31 0.91+0.27 0.52%+0.28

9 Tem-DTPA-Gd .234+1.52  2.43%£2.25 1.2840.67 0.77£0.31  0.22£0.16  0.10£0.04

w

JFRE (Liver) 9 Tem-DTPA 7.5543.27 1.58£0.94 1.1540.24 1.2940.48 0.96£0.32  0.58=£0.29
99 Tem-DTPA-Gd 6.76+2.39 2.9043.09 3.154+1.72 2.274+1.06 0.5640.20 0.9940.83
HEE (Spleen) 9 Tem-DTPA 1.90£1.76 1.75+£0.60 1.27£0.39 1.5040.37 0.90%+0.38 0.51+0.34
99 Tem-DTPA-Gd 2.51+1.49 1.04+1.21 1.3240.92  0.8640.40 0.294+0.13  0.25%+0.25
fiti I ( Lung) 9 Tem-DTPA 5.0942.31 3.87£1.70 2.9240.51 3.524+0.98 2.48%£1.06 1.13%£0.60
99 Tem-DTPA-Gd 10.434£4.02 4.91£2.80 2.6841.42 1.6240.73 0.38£0.33  0.18£0.12
¥ HiE (Kidneys) 9 Tem-DTPA 13.36£6.00 16.8645.55 6.3721.40 10.2442.26 5.7241.45 4.3441.44
9 Tem-DTPA-Gd 26.0248.50 9.9244.04 7.4943.22 3.23+£1.31 0.9540.27 0.5440.21
/MM (Small intestines) % Te™-DTPA 2.07+2.27 1.6340.78 1.094+0.34 1.74£0.69 0.8140.35 2.8941.58
9 Tem-DTPA-Gd 9.0243.48 1.51%£1.40 0.6140.42 0.45%+=0.11 0.17£0.11  0.49=£0.19
AL (Muscle) 9 Tem-DTPA 1.60£1.45 1.71+0.55 1.21£0.33 2.6840.97 0.684+0.34 0.43%0.12
99 Tem-DTPA-Gd 2.61+1.15 1.1840.92  0.624+0.33  0.34+0.11 0.244+0.16  0.03%+0.01

7F (Note) :n=5

Gd-DTPA 5% Tc"-DTPA E. A 4 [6] i & BiE
PSR AHE M BL ] GA-DTPA J8 i # Bk ik A BLAK
Jo S AFAE T A0 M A A 200 AN E A ML P, LT
TR 2 B e /N BRUE G HEE L 24 b HEIE AR OR T
90% . Weinmann 2 % Gd #3ic DTPA, DIk
B A S 30 0 42 L A R R BT R KT AT G-DTPA
J& 5 min 24 10 % 434 F 4= B 1M W5 100980 B I B

HEEWIZY 20 mins 2 3 h 2 80 Y0 i i Bk HE I
PRAI B HE M 3 1 24 20 min; 7 d J5 . 90%
Bl F PR, 7% ok A 26 ff . Prato %5 BF 58 %
B, R Gd-DTPA 5% Tc™-DTPA 43 #ii $5 % 11
BT L HE AR AL LB Tem-DTPA 1 il ¥ F0 i JIf
[ Bt GA-DTPA, 1ii B E (4 A 8 KT
P GAd-DTPA, JE K 2" Te™-DTPA %3 43 1l 2% &
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F25 4. ZWHEY W5 2R "Gd-DTPA 5
"Tem-DTPA HEfE A [ ' GAd-DTPA Il 7%
BRfra 2 BEEA, T (o) F 1.5 min, Thp ()N
29.9 min, A 4 H  Tc"-DTPA-Gd F1% Tce™-
DTPA (I8 H 45 G R A B & 27, i
i 25 ) AE /I BRI HL A R LY A= W gy A
PTe-DTPA-Gd 2228 5 IR o ey T 1 o J [
()52 4 1, Tem-DTPA-Gd K B i A IE % i 41
21, 0I5 60 min, KES 43 HE AR SN B A BE 45 19
PSR R
2.4 REBHEREK

IEH A R E 8 & BAR B os 05 Tem-
DTPA-Gd J5 1 min S & # H B . £ 5 min A
HW R, EWRREHWMIRICAYE 6.5~
8.0 min 1Y & BARE GBI TR 1.2,
F1.2 )T R0 2 9 32 vk T AU RN B B
Z ARG RAR S b a0 25 W R B AE 9 e L U
A /D R I AR RS A T e U s 0 R
S P BRBCRIT B . IR R R R AR L 25
EESSRERNIIRRSHEIIAFK 2, hE 2]
AL Te"-DTPA-GA T Tem-DTPA [y HE it 3% A

(a)

(c)

AR S B HE 3 e 0 B[] 29 24 5~ 10 min, 2 HE B
[a] 2/ 10~20 min,

25 b, Te"-DTPA-Gd #1°° Te™-DTPA 7£ £
/RN B 7 TR S T T A e < =
AHRMWMKEEAR L. AYHMEEALS S
SR W 25 W HE R A e — A E R,
Russell 7 AF5E T 3 Flok A AT T K05 sh &
A% F 25 & (O Tem-DTPA) L 45 3 7R 4 25 & %
CW) L5 B 25 5 A7 R M 25 L X R 22
s BT /N BRUE 5 R (GFRO /Y 1IE #1155
[) Hsf S 56 25 SR W A R b i 24 W TE Sh 0 AR
(149 43 A7 FHE 1 SCAS 58 42 A [R] 3L 52 e R 4R
Z ALHEFRIC 25 0 1 bR OC Ak AR LT S
REC I NS 7/ NI e ol N R R A D &
A B R AR S A . HoP Assadi SU T
LN A A 5 & B Tem-DTPA & GFR &4
AN 25 R, % A R Te"-DTPA #F A & 4
Je U AE T 41 i A1 41 28 1) Bt i A R HiE A 40 i
DAL I JUE 5 B HE Yk A0 AN 23 g LB 0k A R
I, A Arheden %M 7E — 3 K B it 50 WF 5%
oA & B Tem-DTPATE St 1M J5 75 3 1 1 32 40

(b)

(d)

1 IE#H R REN" Te"-DTPA-Gd J5 i 3 &5 B 1%

Fig. 1 Renal scintigram with * Tc™-DTPA-Gd in rabbit after injection

(a)—6.5 min, (b)—7. 0 min, (¢)—7. 5 min, (d) ——8. 0 min
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Fig. 2 Renal scintigram with * Te™-DTPA in rabbit after injection
(a) 6.5 min, (b) 7.0 min, (¢) 7.5 min, (d)——8. 0 min
£ 2 EFERRETHWAIFICAYE YA BN IRES K
Table 2 Functional parameters of two labeled compounds by dynamic renal scintigraphy in rabbits
TS 1 45 B (Uptake ratio) / % T max / min T1/5/min
iy R
(Rabbits) 5 w5 5 Vel=y A5 w5

(Labeling compounds)

(Left kidney)  (Right kidney)

(Left kidney)  (Right kidney)  (Left kidney) (Right kidney)

9 Tem-DTPA 1 42.9 57.1 7.8 6.8 10 20. 1

2 50. 5 49.5 3.1 3.1 6.0 7.5

9 Tem-DTPA-Gd 1 38.2 61.8 6.8 8.8 14.1 16.5

2 50. 5 49.5 5.3 4.3 8.2 9.5
O WU A 8 v i s B TR T A2 0 0 LA R 3oz B
0 E

A B Te"-DTPA B

P2 AR B AR W e T 2 i 1) 2 A X [ 1R
Al R L B AR 1 B 58 i A
— AR EE N A S 1 R Al B AT
LA — 25 B 5 B+ — o B R 09 4890 38
SPECT FI MRT & . i i 82 15 b 5 $OK DL A2 =
Bl 80 5 9 4 0 1

JOE PR PEAZ 3™ T R A i 36 4R 8 568 X LE
M GA-DTPA J7 3% fa] B AR 30 % & L Fa 58 1 47
Gd-DTPA 5" Tc" &4 5 » gl ¥ 14 A 1 55 56 12 7
PRI Ja Gd-DTPA A= Wy oy fii £ 1k 2E 8 B A B
Ar P Te"-DTPA-Gd 5% Tc™-DTPA B A L /Y
AWy o3 At R Tem AR iC WG X e 3l Gd-DTPA
WE HT HEAT Sl Wy A A 25 X 8 g 24 A S L o el i
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ARSI R BAR H W5 GEDTPA B AL
HEHE . ARSI R DTPA ARy — 4> XUy i 2 4 5
A LA B A 7 Te ™ F G, X — 2653 LA I 2%

)

PERY Gd-DTPA 28R 2450 - s/F AT L i

X ABRIC T IE AT 258 T 2 ESE

S % k-
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