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Abstract Objective: To investigate the feasibility of '’Sm as an internal irradiation agent for the treatment of liver cancer using a
targeted lactosylated poly-L-lysine ( Lac - PLL ) vehicle. Methods: Poly-L-lysine ( PLL ) and lactose ( Lac ) were purified and labeled with
"Sm using the diethylene triamine pentaacetic acid ( DTPA ) method. The final product was Lac-PLL-DTPA-"*Sm. Plasma pharmacokinetic
detection was performed in rabbits. A rat hepatoma model was constructed, and the in vivo distribution of the radiopharmaceutical agent
was also observed. Then, 3.64 MBq Lac-PLL-DTPA-'*Sm was used to treat 10 rats with liver cancer through intravenous injection. Another
10 rats with liver cancer received only Lac-PLL-DTPA as the control. The volume of the tumors was measured on the 14th day after injection.
Results: Lac-PLL-DTPA-'¥Sm was injected intravenously into the rats and was quickly distributed among the tissues and organs. The plasma
half-life of Lac-PLL-DTPA-""Sm was 10 minutes. The single photon emission computed tomography result showed that the radiophar-
maceutical agent was mainly in the liver and the tumor. The dosage was confirmed to be 1 091 MBq/ 3 pg/ 2 mL through internal exposure
radiation metrology. Compared with the control group, the Lac-PLL-DTPA-'®Sm treatment caused tumor shrinkage ( P < 0.01 ). Conclusion:
Lac-PLL-DTPA-'*Sm is a safe and effective treatment for advanced hepatocellular carcinoma, and it warrants further study.
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1.1 SEEek R

Rl & B2 (PLL, 2> F 5 4 000) , Sigma 2\ 7] ; FLKH
(Lac), LA =) SUIEM A fLAH , Pharmacia; DT-
PA, TILIE , ZFRIEF, To/K £, DMSO, K17 He s 1k
T AT BRZF] 5 2 °Sm A 5 5 RE A 58 BT (b 5 i 5 1
B, S b K B AR A (2.2 ~ 2.5 ke, HEPE) ,SD
K FR (180 ~ 220 g, MM ) , Wistar K R (50 ~ 70 g, 1
PE, LA 8 B REEH S e
1.2 SEETTE
1.2.1 PLL Y Lac Wyif# 52li4k W MAREITE W
PLL. Lac FEIEI S AN f#AE 0.2 mol/L AU BIFR 2 nh
W (pH9) H1, 37°CF I 25h, 43 BIAE I 4K 219 nm K
490 nm A I 5 W WACRE AR 22 52 5 1 B S s A
# AR Z pH H 3(FIH 3 mol/LERAR ) , 38 CU e 4 , 15
FIa A, PR E S el ik AR 2145, 45
1.2.2 Lac-PLLAY"Sm#iric RAPADTPA EFRiC ™ :
B AEH I DTPA 1 g, LRI 2 mL, MERE 12 mLL 7E 66 ~
67°C T IV 24 h, 4 LRI To/K LR R, B
KT AR R, BB DTPA, FHX Lac—PLL, Z& 0
7% A NaHCOs (pHS.2) 30 ¢/mL A 1 mL, ¥ DTPA )
DMSO(—H B IFR (10 mg/mL)40 wl, T24 ~26°C
JW 1 h, PBS(HEE 0.1 mol/L pH7.6, %5 NaCl 0.1 mol/L)
BENTZBRIEE DTPA, RIFS Lac—PLL-DTPA . [ B i
U, ATAEAE LM, B3 1 mL(3 pg/l mL), T4°CiK
FANORAESS . AR 1 mL Lac-PLL-DTPA {4
5 9SmCl; 629 MBq fEZE i FiA 5 ~30 min, B 7] 15
Lac-PLL-DTPA-""Sm , ;TG {35 BV 145 .
123 NGRS RS R EA X E MIRD
D7 AT AR B BRI R AR R A (46 Mg
W) IS A SR A1 10, THE A R - D=RXTXCxA

R A R: 1 MBq (27 wCi) 1 g 2H 21 55 5 57 45 R Ry
0.417 Gy/MBq/h; C: #UE8 B N AR LR AU B L Cig 5
T AR YRR (h) s A SPATRIS S H 4L - rad/
pCi-h; D: #ER B (19 8 F W) it (rad) o X F
Sm SR BE R 0.709 MeV, 2F 2 1 1.95 K, Afk
60 kg, FPEE 5 1 800 g, Lac—PLL-DTPA-""Sm 24 h
1R B8 % Hy 56% , R4 1 MeV (19 1 A4S AT A= A=
1.6x10° erg AU AE R, 1 g ZH 21N 100 erg 1 W Wi B
H 1 Gy, F5XF 5] 2 2 R A7 B B AR 4, 42 fei Ak ) mT
4 :D(Gy)=0.55 C(mCi), B D(Gy)=20.35 C(MBq) -
iz FE PR IS R o A bR v R 3 A2 1 WA 2
7£30 Gy AR, A %F Lac—PLL-DTPA—-'""Sm i} )i/
FHFIEE A 611 MBq, FAUE B 57N 8 S SR 4 5 55 4
SRAE N30 Gy, AN 2% H 24 h R B 220 56% , |
I KM 1091 MBq.
1.2.4 Lac—PLL-DTPA-""Sm Z G Ifil 3¢ 25 W18 5h /1
% KEAZRRI N M, AFH22~25kg. R
T2 8 K TE 5t Lac—PLL-DTPA-""Sm 37 MBq/0.3 wg/
0.1 mL, 235 F 1 245)50,5,10,20,30 min, LA K 1,2,
3,5 h BUM A% 0.5 mL, A r 3 FEASCGH 1 min A5
PET L cpm (HL, DLAEZZE T 1L epm (EAR ZR 1ML 25 4R )% .
HZEH 1009 T B2 509% s B ] A 23 3101 (T, o
1.2.5 Lac—PLL-DTPA-""Sm 7£ K B A% 80 b it 17
- Walker-256 @tk , W 1 Vg iR i A= 0 FHE A FR
oAl A 2t E 98, TEA 2 H 1A IR Wistar K
FL(50 ~ 70 g, HEPE) G I TR0 PERE K o MABAR Y
Wistar KBRS I il BORE PR K S mL, B0 05, 37
LA L mL{ES 8N . 20 2 SD KE (180 ~
220 g, M) I SRR, TP, AL 2 i 5
BT A it e 4 R MERE 7K 0.05 mL, AR UE R K
INB TR AR IR SRR AL BT K, REUTF
PR SE R, R i IDK BUALAS I il ALT \AST

KRR A R Bk i A Lac—PLL-DTPA-"""Sm
3.64 MBq/0.01 pg/0.1 mL($2 RN 1K BB 38 A AR
JH & % 200/60 000) , {44 /5 1 h S 24 h F| | GE
SPECT 174> 5 W% , B4 103 Kev, % 95 20% , KA 1T
%5200 000 ~ 400 000, ARG AEIE KR, 73 BSAH L E
i FRE A o ESGI HL epm {H . 38 3 %Rk %
DX BRI A 25 1) 5 5t 53 AT (H Co & Coa, W 24 h R BR
BH CifCoso

KEBARI20 2, BEDLST APIAL, B 10 2, 5280
2045 2R #r K TE A Lac—PLL-DTPA-'"Sm 3.64 MBq/
0.01 pg/0.1 mL, X A8 ZHF A Lac—PLL-DTPA 0.01 pg/
0.1 mLo 2§ 14 KJFAbSESD KRV A, 31 25 s
SR RN ALY 12 7 NG I KN e S ey I R HE DA LRI ES
ARI7 1 AR (mm)FERR AT TR IEHATA V=1/2abe.
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Figure 1 Lac—PLL-DTPA-" Sm plasma concentration
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Figure 2 Distribution of Lac—PLL-DTPA-""Sm in rats
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HEAEEET VSm BEE )T, XFEIE L 7RI I
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A N FRIAR B XL 1) 35k o 5245 40 0 P 240 L R s 240 L
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B, SHm ARG, L R PR, —
AR R X O AN SRR g AR s A
Z/DE60 Gy, 14 HE T AZ S92 3 000 ~
3500 c¢Gy/3 ~ 4 Ji] , PR % Lac—PLL-DTPA-""Sm7f
57 I T2 W EOA YT RO PR, BT A, i B B LA
B DD REAS = AR ™ OB R AT AR T A
=R
AW TS T PN RE G AR G950 2, 55 A RS A
b, BARARIE LT 30 Gy, AMNBSHE MG R Y, — IR %
TR S ) BRI 515, 10T P RS D2 A s ] AR
ARV 1 ) BRSSPI /F 2225 32 g i
FIHRIAE SO ~ 60 Gy, IRIFA KT HE LR U R
S0, SRS, Sab H AT Z =51k 230 Gy,
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