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[HZE] BB PP o kP2 Ac-RTF1 IR S IEHT IR ( PSMA ) -313 By I R 1T %
SV AW 5 A RRIE BRI R 320k S G RS AL B R AR MR, ik ek A
A, W BEL S T R AT 04, R CB-17 B & e B IE (SCID) /N BUEESE LNCaP-
FGC fapfi /NGRS 152 1 4 .24 72,120,168 h 6 MBI s 21 (554 3 ), PP Ac-PSMA-313 AP
W53 . SR NCG /NRAEE LNCaP C4-2B RHIRPTIE RIS RIEEAL, 7y 4 H (6 H) R4
(PBS 200 wl / H) ™ Ac-PSMA-313 18.5.37.0 ,111.0 kBq/ R4, Wi i) 4% 20 4 J3 £t 745 £k B A= #% ( Kaplan-
Meier 277004 ) LIATIR 32 ME 3R, ¥ 60 HUHERE BALB/c /NN 5 41 (R4 12 H) X Ra 4
(HEHERK 0.25 ml/ ), Ac-PSMA-617 111 kBg/ H 4, > Ac-PSMA-313 37 111,185 kBq/ R 41, K3
FOORTR I8 A A A TR A S 2 4O PR TR I R 58 o0 B PR RO TS MR B BRI 9T . WA
2024 4F 11 A % 2025 4F 10 A F)1IJb B 2# Bl e B2 i1 772 Ac-PSMA-313 14T 9 54 55 1k 25 Sk vk mip
SR (mCRPC) [B# 16 [ FFH#% 68(58,76) % ], ZE T e AL 4 BB # 1 Z RIS (4524 )5 6.24 .48
196 h) SPECT/CT WALHEATHI I PPAl « R F BS 24 N BRGH 2 ( MIRD ) 7 B 115 AR ES B AHX A9
AR (RBE) AU ISGRI &, AR AN B (438 FATEAR S 5 ARPEAT 16 1] B3 MIRITHIER R R
7, I i R B A A AR EARIR G 2405 8 JA (JRYT RIS LLEATICN ¢« #d0) . &R /NRAY TR
BFFT R, PR A ST 1 h SK0&1E , 168 h 34ERFTE = /K- [ (7.56+2.02) &3 se 202U E 40 13 4 7l ik
F(%ID/g) ] ;B T HATR AL R L R T MR B MR IS i 2 PR s, X IR/ B
P B B KB IR A 23.3% T 37.0 kBq F 111.0 kBq I@)T AR R TELA 255 50 d A E | P4 17
B (H>53 d) BR IR (18 d) K (X2 =15.07,P=0.002) , %40 BALB/c /NG B0 A 2E AL 5 ARAE 25
2y 14 d WORERREE . 4 BRI B L08R RBE AU G & 43 5124 0.72(0.38,3.63) Gy.
(1.5520.38) Gy F1(0.16£0.09) Gy Ab-FHITSZMH, AR EZHN 1~2 %, T 4 BA RN, %
WOLEH T (12/16) FIFIAL(11/16) s KK 255 8 J& RBC Hb \PLT F18E AR (A BT T IE, v-
BRABEAR T (¢ {6:2.51~3.61,3 P<0.05) , A48 b5 SRR E . 48 " Ac-PSMA-313 A
S A e S e A R 9 ZH B B, A AR A e ) = 1 [R] B T A A2 R R AL T R 4
ZIEFR AN BN AR B R S HLAT
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[ Abstract] Objective To evaluate the preclinical safety, biodistribution characteristics, and early
clinical tolerability of a novel alpha-particle radiopharmaceutical **> Ac-prostate specific membrane antigen
(PSMA)-313, providing evidence for its clinical translation and dose optimization. Methods Animal studies
were conducted using a grouped design with random allocation. Biodistribution of *** Ac-PSMA-313 was eval-
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uated in LNCaP-FGC tumor-bearing CB-17 severe combined immunodeficiency disease ( SCID) mice at 1,
4,24, 72, 120, and 168 h post-injection (n=3 per time point). Tolerability was assessed in NCG mice
bearing LNCaP C4-2B castration-resistant prostate cancer xenografts, which were assigned to 4 groups (n=6
per group) : controls ( PBS 200 wl per mouse) , and ** Ac-PSMA-313 at doses of 18.5, 37.0, and 111.0 kBq
per mouse respectively. The body weight changes and survival (Kaplan-Meier method) were analyzed. Sixty
healthy BALB/¢ mice were divided into 5 groups (n=12 per group) , which were injected with normal saline
(0.25 ml per mouse; negative controls), ** Ac-PSMA-617 111 kBq per mouse, **Ac-PSMA-313 37, 111,
185 kBq per mouse respectively. Body weight, hematological parameters, biochemical indices, and his-
topathological changes were assessed. The clinical study was designed as a single-arm, single-center pro-
spective cohort study. Sixteen patients (age: 68(58,76) years) who were diagnosed with metastatic castration-
resistant prostate cancer (mCRPC) and received * Ac-PSMA-313 therapy in the Affiliated Hospital of North
Sichuan Medical College from November 2024 to October 2025 were included. Dosimetry was performed in
the first 4 enrolled patients using multi-time-point SPECT/CT imaging at approximately 6, 24, 48, and 96 h
after administration. Relative biological effectiveness ( RBE ) -weighted absorbed doses were calculated ac-
cording to the medical internal radiation dose ( MIRD) schema. Treatment-related adverse events were as-
sessed according to common terminology criteria for adverse events ( CTCAE) version 5.0. Hematological
and biochemical parameters were monitored up to 8 weeks after the final treatment cycle and compared using
paired ¢ test. Results Biodistribution studies showed that tumor uptake peaked at 1 h post-injection and re-
mained high at 168 h ( (7.56+2.02) percentage activity of injection dose per gram of tissue (%ID/g) ) ;
kidney uptake was initially high but cleared rapidly, while salivary glands, liver, and spleen showed low uptake.
In tolerability studies, control mice experienced 23.3% body weight loss, whereas 37.0 kBq and 111.0 kBq
treatment groups largely recovered by day 50 after administration. Median survival was prolonged in both
treatment groups (>53 d) compared with controls (18 d; X*=15.07, P=0.002). Hematological and bio-
chemical parameters remained stable at 14 d after administration. In the 4 patients evaluated for dosimetry,
the RBE-weighted absorbed doses to tumor lesions, kidneys, and red bone marrow were 0.72(0.38,3.63) Gy,
(1.55+0.38) Gy and (0.16+0.09) Gy, respectively, all within tolerable ranges. Clinical safety assessment
showed that adverse events were predominantly grade 1-2, with no grade 4 events observed. The most com-
mon adverse events were xerostomia ( 12/16) and anemia (11/16). At 8-week after the final administra-
tion, significant decreases were observed in RBC, Hb, PLT, and albumin level, while y-glutamyl transfer-
ase increased (7 values: 2.51-3.61,all P<0.05). Other laboratory parameters remained generally stable.
Conclusions *** Ac-PSMA-313 demonstrates excellent tumor targeting capability and favorable tissue selec-
tivity. While delivering effective radiation doses to tumors, radiation exposure to normal organs remains with-
in acceptable limits. Adverse events are predominantly mild-to-moderate and manageable, supporting the
safety of * Ac-PSMA-313 for clinical application and dose optimization.

[ Key words] Prostatic neoplasms, castration-resistant; Radiotherapy; Actinium; Prostate-specific
membrane antigen; Mice; PSMA-313
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sistant prostate cancer, mCRPC ) fAE HEIR T #E A 43
TR S AR, LI Ac MARERI o BTk
PP 2 DR G e A BB 8 R G R AR A T PR
TN BR T R B M RO B (R AR AR 1 iR
AR SR 3T Tl (I PR 22 4 DA T I
FPRIR . BRALRCHAR PSMA-313 (LFK PSMA-Q)
AIZERBE T 1 A 238 I e 8 1o vk RN 254X 30 ) 22
FE) B2 Ac-PSMA-313 FHA AR B2 A7 B 22 4
PERFIE R AR, KL, A58 40 HF g™ Ac-PSMA-
313 BREF MG R ET 5 01280 16 R TF 5T, R G PPAG AR N
A5 AR J B8 2 IR g
FEREPE AU, LI Sk LG PR A b B 25 245 ) AR Ak 3
HEARAE

LB, FEEAPEL: PSMA-313 Hij{A& (AR
YRR A BR AT 2 Ac (M2 71 K 5
THREAH]) , LR (MU a1l 25 BRA ) Bidk
MEREN (KIS AE DR R ] ) HCL(BUER T
B A2 S A BR A F]) |, AT AR 96 40 Fd A% LNCaP
C4-2B (b3t b 94 B 35 2 Wy B R WF 52 e ) L LNCaP-
FGC( Bk AR A FRA ) G4 iE 5%
R-HERE R RPMI 1640 H537E(SE [ Gibeo AH]) . T
FEE W IFAR G NCG /INBRL CB-17 T B KA fo g2 ik 4
¥ (severe combined immunodeficiency disease, SCID)
/BRI BALB/ ¢ /N BRI 1 VL I0 SE A 2 R AE W R
e A5 B2 w1 [ R P IE5-A% . SYXK (1) 2023-0076 ]
NCG CB-17 SCID /)N El 34 Jy M1 (8 ~ 9 JiJ % 44 o
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18~20 g; BALB/c /] FUMEREA-2F: (8 ~ 10 J] % | 44 7
18~22 ¢, SNWLI L)AL B F Bife FEZS I3 4L,
LSS . NSMC-AEC 2025[ 033 ],

22 M A . B 11.1 MBq * Ac %7, FH
0.1 mol/L HCI JEFTIAFLZE 300 pl, il A 834 ul R
BNZZ P (24.07 mg/ml HTIRIMEREN ,33.09 mg/ml £
sl , pH {E 5.5) , 805, ARG IR T IA 150 ul
7 180 pg PSMA-313 MYHTAARE W (1.2 mg/ml ), (95+
2) CHRM (18« 1) min, ZFEEH 10 min 5, H&
11 mg/ml HLIRMER AN AR TR 7340 11. 1% L BER 6 B
VRS R T SRV B 25 (8.0£0.5) MBq/ml, F-a 43
e, XA T B AR ) MO A A I

3. 8hWSE R, SR AL BT, LA REAL A vk
AT, (1) =Y, T CB-17 SCID /)
SU N 4Rl LNCaP-FGC 2t , &7 A\ RTS AR B2
FERERI A A, B 18 R /NER, 43 1.4.24 .72,
120,168 h 6 ASHF[AI &4, el 3 H ., Fk Bk
$12 Ac-PSMA-313 18.5 kBq/ 2 i, T ik A ] it ]
R RS AL @ y 18R (WIZARD
2470, £ [E PerkinElmer 23 7)) HEAT R MHEITEL, IET
AT AU E 43RS % (percentage activity of in-
jection dose per gram of tissue, %ID/g)*',

(2) it . T NCG /N B T 4% F# LNCaP
C4-2B 4HH, g 37 N HT5 B s S A B Al AR RN, B
24 Jfrfa /IR, 4 4 41 (4l 6 H) . X RR 4 (PBS
200 wl/ H) F1™ Ac-PSMA-313 18.5.37.0,111.0 kBq/ 2
H, PREEIKES S E B H G/ N RS
R TR KB R BCRESE, IR R R,
W Sh A BT i (52500, 4h 2505 18 3 R) AR AR
B, A 53 d, THRLAR T AR A (MR - Rk
8)/FEZAH x100% , iC 3 FET- W} [E], 22 1] Kaplan-
Meier A= 17 Hh 2k ,ﬁ“%‘r rr A A

)Y ERIR G 2RSS, BUE R BALB/ ¢
INEL60 50k 5 AL (AR 12 H MEESS2F ) L B
HEZH 2 Ac-PSMA-617 111 kBg/ R4 ,* Ac-PSMA-313
37111185 kBq/ H 4, BHPEX A F% 0.25 ml/ H
T AR K A, AR A A 4% 0.25 ml/ H Ak
FEGE KT 5 A O 55 2 250, AR 45 24,5 ~ 10 s TE 5T
56, THRZGHT(HE 1K) MA2EH 3.6.9.13.14 X
DA 5 5 25 25 110, 45 25 5 56 5. 14 ROR ML, A6 DU
RBC ., WBC ., Hb ., PLT, N & ik & % ¥ #% [ (alanine
aminotransferase, ALT) K42 MR 2 k5% 7% I ( aspar-
tate aminotransferase, AST) JJL&F( Creatinine, Cr) JK
o 914 REFEIY), FEAT AR RDIES I IE &

Jrdk, SRARNG O ML R BB RS R B
(CEBE) 254120, DL 0.04 o/ml 2258 W[ 52 | A7 I,
HOUIR JHE Be 6 Tl W5 R g,

= RN R B

LAFSERT 4, e PR 5 R B B rp o i S
BABIBIFST , 28 11 b B 2 Bt B s B2 B B2 2 AR 3L 2 D 2%
e (S . 2024ER189-1) , 78 I A 1 56 vE W
ot 3 WF ( ChiCTR2400083275) o £ 3 44 A b 1 .
(1) 4 =18 2 1 (2) o B 12 10 51 IR i e OF
it 5k mCRPC; (3) 26 8 AR FB i 96 B4 4H ( Eastern
Cooperative Oncology Group, ECOG) #£4r 0~2 413
(4) M5 52 /K < 1.7 nmol/L 8{<50 ng/dl; (5) &
AL AT R AR (6) " F-PSMA-1007
PET/CT MV, 4t SUV_ #3d BF SUV, ; (7) Il
WBC=2.5x10°/L, F ki 4 it =1.5%10° /L, PLT =
100x10°/L, Hb =80 g/L; (8) MLEHLL K <1.5xIEH
& B (upper limit of normal, ULN) , ALT AST ¥J <
3.0XULN; (9) ILEFIE % =50 ml/min; (10) ML
HH =30 /L, HEBRARUE : (1) PITRIAE ORI 22 N 5304
r>10% 5 (2) 28 d WHEZ RGEPURIRYT U7 5L
KRFAR;(3) E@BYE BAREKIN; (4) AR B HE B
JE38 5 (5) IRESRERH ; (6) 7775 e 2 5 2 B IR Y 7 1
HhRX Rl RGEERS 5 (7) FUHA A <6 1 H 5 (8) A2y
DHFESR2# 2 (New York Heart Association, NYHA) [
TIRES G ~ IV Gt T8 5 (9) 1 stk L A E P A
JHEA 5 (10) XFOFSE 250 1 A it g, FR9 A 2024 4F
11 A 24 H%E 2025410 A 30 H1 16 4l mCRPC
AR 68(58,76) %

2ARIT IS o ANHZRE TR Z I F ik HE
FRIGRIT LA EHE 2 Ac-PSMA-313 # k45 24, i
AR 7.4(£10%) MBq, BF5E# Al AR 4 HAR
OUILTR 2R S SL I 6 25500 i, B 8 Fl (=1 JA])
251 (AR IRYTAN L 4 AR

3FEAEVEAY , RS AL 4 B AT
HEEPEAL 6™ Ac-PSMA-313 71515 6,24 .48 F196 h
Xt B 94T SPECT( Discovery NM/CT 670 Pro, 3 [
GE A w]) BAR, R4 120 52 (360°) , B 15
60 s, Hif4 128x128 142 0.442 cm, RERI I E > Fr
H218(+10%) keV,*"Bi }y440( £10%) keV, 25
ST AR F R 256X 1 024,12 % 0.221 em,, i 11 Ac
Y57 S 7 1) 5 [l 1 5 P ST o R P SRR (50
i 3.58 MBq, &F1 9.7 L) 474 i, 3845 SPECT Al
P RARRHER T, 88 E S FIR AT E AR
M 25 N T. % i€ ( Medical Open Network for Artificial
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Intelligence ) HEZL ) 54, i1 — 4 ( three-dimensional ,
3D) Slicer X (https://www.slicer.org/ ) SZER , A= AL,
e B #2482 WA BE A BRI A, R
(20%H{E) , 7E SPECT/CT i f Fl% 1T 3h ) i i
Je S L R R FH (volume of interest, VOI) . 435l #
B2 Ac PP Bi B B [R]-35 B2 #h 2%, ] Rapid 3D-
RD-S B30 )RR 20106 B2 R K, >R B B i 2
[ 471 2% 51 2= (International Commission on Radiological
Protection, ICRP) 103 A4 M5 il i I 2
N BRI 50) 5 ( medical internal radiation dose, MIRD)
R R TR B AT A 045 R (relative bi-
ological effectiveness, RBE ) AW K] 12 ( X o i
TRHI RBE {65, % AL FFDG TR A RBE A6 1) , 3
SR IR DL o 3% B 1) B R B R AL Gy/MBq) .

4. ZPEVAL D SRR R RS =R IR 4
255 8 JAIRUAS R SR, 4% RN B 3 FH AR 18 s
(common terminology criteria for adverse events, CTCAE)
5 SRR, TEREER RMIRIT RIS 1 28 X
HRYARIT )G 8 J b AT 9250 % A 4% 1f. (WBC \RBC
Hb \PLT I8 1, ALT  AST Bl Bl R T y-45 2k
YRl (Cr) 45 R 3% L IAFRE T,

= Gt

& H GraphPad Prism 9.0 il IBM SPSS Statistics
27.0 BAFFAT G F o0 b . A G IS 1Y E B
BB xxs R, AP RS0 10 & 2= 5ER M
(Q,,05) FR  EHETERI B (H A1) £ox o /D
A7 B % Kaplan-Meier 35, 44 5T & 48 £k & 1.
TR 45 B e 38R FH 52 0 7 22 93 AT ( Geisser-
Greenhouse % 1E) o A A I Y A I 38 AR AE FE LR 5 e
J5 1 IRBEDT Z )i 22 R FHBC N ¢ A S0 L8, 25T
BT R NAIRR DT ST, R AT IE X HEA 3
B UK P<0.05 NZEFAGIT R X,

g R
L P2k Ac-PSMA-313 7= 4 S TG 4 & IR

20 7o 18 (PBS 200 u1/5) 24[
18. 5 kBa/ 5

10—~ 37 0 kBg/H
——111.0 kBq/ R

PRBTRARAL/%
|

-30 L 1 1 |

° =

@ 18 o I CCEEERK) H

< —o— 257c-PSMA-617 111 kBq/ R &®
257c-PSMA-313 37 kBq/ R

—e— 257c-PSMA- 313 111 kBq/ R

—— 25Ac-PSMA-313 185 kBg/H

FOVE AR, pH (H8 6.5, 754 1 5 FH 25 1 R
AGEETE 99.12% VA L UM BE R 962 kBg/ml; 1%
F14d RWAHFRER, NFEREFRILT 0.010 H#
Z HAii (endotoxin unit, EU)/ml, ZM /=5 R E
A ST HEE N THEOK

2 /NER A 15345 . Ac-PSMA-313 FEfTRE /MR
HRFEL LS A g 0 e R 2H 2 AR SR I Y
FREL R R, 45 25)5 1 h BEICHD IR IEMA [ (9.90+
2.93) %ID/g],168 h B34 (7.56+2.02) %ID/g.
e R R 1 h: (12.85+2.67) %ID/g;
4 h:(1.7620.96) %ID/g] , H B [A] 4 J< T H T 5 5
JHF G e YR 5 EBCRE X 5 AEC EL Y R ek, o0 il
LD BB R 2 SR R AR, Mo 5 R E R B
PR HC AL B sf () SiE K i 4%, 168 h B a5 i ge/
JF FE B2 513k 11.19 Fi122.88,

3G RATTN 5Z PEPEAY . 7F LNCaP C4-2B A1 iR
AL AT R W 25 AR (1B 1) SR % BRI BR
RREAEIRYT G 20 d N5 TR 3 i KB IR I8
23.3%;; 1M 37.0,111.0 kBq JA97 417N B4 5T & 72 W)
WA T RS BT 16T R 50 d FEARMK A % 5k
287K, Kaplan-Meier 4= 47 43 #1 i 7~ , X BE 21 v {37
AAFIARE (18 d) , T 45 71 5™ Ac-PSMA-313 /397
ZHAEAEI A i SE K (1>53 d; X*=15.07,P=0.002) ,
W AR RS, HAS DL B I A 7 PR P B

49 B G 5 TEVERTSY . BALB/c /N i€
AR 25 2B PR e v I R PR /D BRAE 252 37
111,185 kBq **Ac-PSMA-313 V& J7 )& , ¥4 o /= 28 4k
5%f B4 17 Ac-PSMA-617 16 T H R LG i
S 2 208 F B 1.71.1.70(#4 P>0.05) , i}
[ RN F {1 :56.07 .58.28 () P<0.001) , 2 HAEH F
{F:1.59.0.55( P>0.05) ], ML= H A 25 R (K
3) BN, &40 H RBC WBC ,PLT Hl Hb /K FAE4 2
JEHE 5 14 REILGAH LI ICI B8 s ALT AST  Cr
F IR ZAE S N PR AR E [ I () 250 F 1 - 0.02 ~

i oy b

— of JR (AR B R K)
—o— 257c-PSMA-617 111 kBq/ R
257c-PSMA-313 37 kBg/ R

15
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0.53( ¥ P>0.05) ; ZH7U0 F {A:0.09~4.61(P {A:
0.006~0.986) ,fY PLT 1 3 P<0.05, 431 P>0.05;%¢
HAEH FH:0.16~0.54, % P>0.05] . 4453
K Ar 7, 185 kBq i 771 & 2H (U FE i 51) i 4 21 U
SRR ARG AL (18] 4) 5 HAh 288 B R ULEA 2.
P PR

SONIR AR B R 2 VP AN, R 414U RBE
TR R 0.72(0.38,3.63) Gy, Fl& 2 BN
0.11(0.05,0.55) Gy/MBq; Hii 5 B9 7351 24 (1.99 +
2.73) Gy F1(0.30+£0.40) Gy/MBq; KCHERSE 'S JFHY
FEE R0 (0.23+0.07) . (0.16+0.03) Gy/MBq;
I Y PR A9 e A A1 5 0 B IR A ) 7 T 42 324
FI(%£1),

6. PG R M, 16 Bl E T, 5E 4,
3.2 1 MEIRIT R A BIA 9.2.3 .2 B, th AR YT
JAEAECR 4, RSERTE 4 TR YT B9 R R AL 4 .
PRt (3 ) B EAR (3 ) KU1 B . BT
A BN T SEBR R R T A

16 BB E A RN FE R 1.2 9,3 RAL 3 fil
(B AREPIMAE %045 1 1), JC 4 AR RN &
A, BRI KON T (12/16) s HOk 9%
M(11/16) ;= J1 6 4] AR lL5E \WBC 382> JHAEA
RA&A 4 5,80 ERIER A 3 4, RENIE (K5
IMAE AR FMEE 2655 Kk 875 K &
FREEY 1 ~2 ], MV B, R IR 4 2 8 JE]
J& RBC Hb \PLT | 18 IR IEZAE A T F B, yv-B &
Tkt R Wt T (¢ (8. 2.51 ~3.61, 1 P<0.05) ; WBC.,
ALT AST Bl PEBEEREG  Cr SRR RS, NI B 1
PRI T BRAEAE IR F Y Bl s S (R 2)

it
PSMA BRI HIZ R B FAFIE R TR

i#

I § e
S

PLT/10°- L

LB/ pmol -L!

= St = 2Ac-PSMA-617 111 kBa/R = °Ac-PSMA-313 37 kBa/R

B3

7 ;

; Paﬁ»\ N5
4 PR 2RI T B ERT R (A) FI 185 kBq 2 Ac-
PSMA-313 J#9741 BALB/ ¢ /NR(B) FIZIIRA SR EEEI (HE x100)
IETT AR A A B, AR AR S5 44 T, T8 4 Tk 40 A 1 e s
LU

BRI CBEF R . AT LRAER BIR, ™ Ac-
PSMA-313 TE4524)5 168 h A/34ERF(7.56+2.02) %1D/g
BRI s AR AR BBOK S | B2 7% i i AR LA 1 S 1 v e
) AR A B FLRE ), O TN o YRy TR
BETSEBGARHE, X FRRE AR e i B AR T Ac
RIT I AL A 4 WK o A8 = 0 S phE T
AES BT AR R M 7 BF5E W, PSMA-
313 P LSRR TR IR SR IBORINIE 45 BV Bk Z 1136
B TR ARG AR A A SE R R /N
R 0 A e (L TR SRR T B R R L V9 R B
PIAb T3 K, IR 5 32 200 48 B A PR B L
B[] 2 T HE I, SCHERHRE , PSMA-I&T 78 5 45
TE A B 7R S B ARG AL, T A Fifggg v i i
R B 5 PSMA-617 #H HLIFAS 7 B @ f #5457 ;i
PSMA-ALB-56 i1t [ 85 F 45 A 485 2 K i 3 16 24 B
i) , L RE /B LA 2R 3.3 , EL 16 T 4 1 Ve BA T g

W 3 S0
M Sl

= 25)c-PSMA-313 111 kBg/R = *°Ac-PSMA-313 185 kBq/ R

PR GEZFEE LI T 25 4 BALB/c /LA 12 3 MEMERS 1) /ANBUIM A A AE 85 5 PSMA Dy AT S AR S IBEHTRL, ALT AT

FARAILIE TS M, AST KA BB EH; D5 D14 NAZJRH 5,14 K
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F1 ZAc-PSMA-313 7£ 4 il mCRPC MR IEH 28 B KM

) RBE AW i) 2t S 55 2R 800 [ ses T M Q,,05) ]
P RBE filA% RBFj,ﬁﬂﬂ%illﬁlﬁﬂi
WA (Gy) ¥ (Gy/MBq)
Lo Uk RE 0.75+0.36 0.11£0.06
i 0.54+0.28 0.08+0.05
5 1.55+0.38 0.23+0.07
ik 1.07+0.19 0.16+0.03
LA (2.30£0.45)x107° (3.40+0.86) x107°
FARGE g3} 0.16+0.09 0.02+0.01
Y A 0.50+0.47 0.07+0.07
JEE 1.02+0.57 0.15+0.08
ki (6.16£2.90) x107° (9.17+4.68) x1077
Rk (1.31£0.16) x107° (1.93+0.34)x107°
LEYINGS (4.25£1.47)x107° (6.28+2.38)x1077
AR R 0.56+0.39 0.08+0.05
JE5 b (2.58+1.51)x107° (3.85+2.45)x107°
2 (2.4621.39) x107° (3.68+2.24) %1077
Enp2lli 1.99+2.73 0.30+0.40
B (n=13) 0.54(0.22,2.91) 0.08(0.03,0.46)

LIRS (n=4)  3.05(1.24,10.79) 0.45(0.18,1.57)
Jibseg Skl (n=17)  0.72(0.38,3.63) 0.11(0.05,0.55)

TE : PSMA i8I BRFr BT 5, mCRPC o F 1 22 AT M i
FUNIEE ,RBE AR AL WA Rt s iRkt 1 B E T REAS 1L 14, %
W M(Q,,Q;) 3R ; IEH 4B BB AEAC R IESVER I 45 R
ANEIEHE U TSR 25 ) e 2f B P U] s SR ORI

INE BB WS PSMA-313 I H K [H]
i i B AR TR S AR S5 A R RE E B SR IR M 1B
MRS A TR G,

P Ac 1Y L REL % (80 ~ 100 keV/pum ) T~
R K A 20 LS A0 BE 7, L[R]3 ofe 5] £ 25 TPA
IR 28k ARBFSE LT 4 1] mCRPC SR 210} 1]
MR AA AR E RBE AU & B, B 7 &
}(1.55+0.38) Gy, FH R % (0.23£0.07) Gy/MBq,
I SCHRHE 1) PSMA [ IO A% 2R 307 B I
FIRBIE ", B BE B RS TR, X
5 Ac-PSMA-617 K BAFIAIFGE H B BERE PR A A BR

AEhie—80 ™ MR AR A IR SR R A, S
KT Ac-PSMA IR YT 1 5 MR U5 A 51 & ALY
INPAAAF T AR5 SR T A I i Bk 45 25 25 1k
Sl S NI il es e SN NS (1R & 2 g i I KA R A e =
FELR 2GR 14 d WIRFFRUE , R AL U0 B2 K A
{XAE 185 kBq &1 71l it 2HL i 47 it 28 2 UL 5 1) A f i
PR S ORI RN ) FE Mk S TR 0 TE A8
THEREREA A Rl 2GR AR T
HERIT T M RE VTR, AW PR IE 7 #5 B
FRI R RIS PO P o9 791 k3 [ 4277 Ac-PSMA L
HELFIIRITHA .

16 i mCRPC & B T X Ac-PSMA-313
UF AT 321 5 3 AR R AR AR Ac-PSMA IIfi R 5% 11
R SRR — B R IR R R
TR, FER 1 ~2 %, T4 BRI, K
FRELE™ Ac-PSMA-617 #F5E ") ARBFSE 0+ Kk 4=
FAR(12/16) , HAHI 3 0T, 1% 5 LR 55
PR VR AR WA i AH — 3, A 1 B 3 A, T g
SRR BE R A O, X 5% Ac-PSMA K AF
B BEE R IR R H LSS AR R
WM R RIRG 25 5 8 JRIER A48 A5 A T T B AEATS
TER U 0B D Re e A iR e Bn H R 4
BT, 5" Lu-PSMA-617 HIH'" o i
TIRIF R AR s, O+ R AR &, H
3.4 A pE S &AL XS o KRR A
UZE SR B EAR A SR S R A
ARV TSRS | AR IR R R AP 1 it T AR 1) S
WY AR ST I PR 2 A MR RRAE 4R AR Ac-
PSMA-313 ELA7 AT 45 B 52 P 0, Sy I R 1 FH 42
BT AR

AR FEAFFER R PR PEUNT .75 2 AR AS T A X
/N, 8 JE A B AR EDAS S DDA e 30 7 Ko7 3k, AT
o B RAEAS B 177 1% i RS P A 9 R 3 F 2 4

%2 16 il mCRPC 3 * Ac-PSMA-313 597 Rl J5 MLIBAG 8 bR 4L (x+s)

Fisf ] RBC(x10'2/L) Hb(g/L) PLT(x102/L) HEF (/L) - B (U/L)
IRITHT 4.02+0.83 117.81%18.05 226.13+73.20 44.59+5.36 28.13+17.77
BIF R 3.59+0.86 104.56+19.20 165.94+77.74 40.84+5.38 47.25+30.83
18 2.83 2.77 3.61 3.00 2.51
P1H 0.013 0.014 0.003 0.009 0.024
s [a] WBC(x10°/L) ALT(U/L) AST(U/L) RPEBERREE (U/L) Cr( wmol/L)
VAIT I 6.9422.30 23.06+21.06 27.13£16.15 152.44+86.74 67.15+18.01
VRITIE" 6.46+4.85 21.75+18.78 34.94+20.78 194.94+167.49 69.75+32.87
i 0.55 0.22 2.10 0.78 0.54
P1A 0.588 0.825 0.053 0.446 0.600

T ARUGRITIE 8 T ALT NN A PR AL RS M, AST N R AR

RE LS E , Cr 3 JILISE
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PSR ok, AP ST 4 i R
AT BAR HEISIE T SPECT 2 5 0y ] Sk | (A REA
SR BR, T B 5 S 5T TR i KRR AR D4R R 4
W FENE , AR F 5 SR Bk, 5Tk
P AR R (A e 20

B2 ARHESE ARETTY o BT 2 ™ Ac-
PSMA-313 ELAT A 55 1) firb 96 300 ) 1 R 2 20 3 1k
e DA T B 2 S 0 S LA 3 7 791 2 10 Pl A T 32 42 R
U, ARSI 22 VA W 1E 7 4 B A2 B3 4 Ak
Tz Ay R R A 2R B R RS DA v
JEH AT AW N Ac-PSMA-313 Byl R4k
FA AR T A L AR
Rl AT R # A T2 nh
ar S I S TR DT e U PP ey 18 Ay EoF (ETITS
Sl B KB IL TR VRGBT L BT S A
BB ST B R T IR & e Scie i
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