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1.33)%, i K1 BB AR N 2310 B GRS BT ST 2 B4 (single photon emission computed tomography , SPECT) 57~
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Biodistribution and radioimmunoimaging of ®'l-rhTSH in human

differentiated thyroid carcinoma-bearing nude mice model
Xiong Yalan ,Yuan Gengbiao ,Huang Meiying,He Yubei
(Department of Nuclear Medicine ,the Second Affiliated Hospital of Chongging Medical University)
[ Abstract]Objective : To measure the labeling rate,radiochemical purity ,and specific activity of *'I-labeled recombinant human thy—
rotropin (thTSH) as a targeting probe,and to investigate the distribution in vivo and radioimmunoimaging (RIT) of “*'T-rhTSH in a
human differentiated thyroid carcinoma(DTC)—-bearing nude mice model. Methods.thTSH was labeled with ®'T by the chloramine T
method , and radioactively labeled thTSH was purified using Sephadex G25M column. The labeling rate , radiochemical purity , room
temperature stability,and serum stability were determined using paper chromatography,and the specific activity was calculated. Fur—
thermore , the biodistribution and RII of the radioactively labeled drug in the K1 nude mice model were studied. Results: The labeling
rate , radiochemical purity,and specific activity of ™I-rhTSH were (93.04 + 1.13)%, (97.71 + 1.14)% ,and (4.92 + 0.06) MBq/pg,
respectively. The radiochemical purity of ®T-rthTSH placed at room temperature for 1,6,12,and 24 hours was(92.94 +0.34)%,
(91.81 £0.64)%,(91.38 £ 1.20)% ,and (90.43 = 0.74) % , respectively ; after incubation with serum for 1,6,12,and 24 hours, the
radiochemical purity was(92.59 +0.73)%, (91.33 £ 0.98)%, (91.01 £ 0.73)%,and(89.58 + 1.33)%. Biodistribution and single photon
emission computed tomography in the tumor-bearing K1 nude mice model showed that "'T-rhTSH was selectively concentrated in
tumor tissues and the target/non—target ratio reached the highest at 24 hours with the clearest tumor imaging. Conclusion:The *'I-ThTSH

molecular probe was successfully prepared,which has a good targeting effect in DTC—bearing nude mice model, laying a foundation

for furth ié SIS ¢ f DTC.
EE AR 75 A Email :472769523@qq.com. or further diagnosis and treatment o C
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FHIR AR 983 (thyroid cancer, TC) J& N 43 b 2R 48 %
PR P A R e e IR 2 — |, ITAF SR L R ¢
BAE b Th 2280 TC R A IRy, F -1 0
IR TIN0 T5, R KRN AR 3 4%, EEA
5 DTC F2 K 73 A6 Y FHIR B 92 (anaplastic thyroid
carcinoma, ATC) , HoH DTC 5 90% LA 1, B &SN
HIFER ,H 79%~23%) DTC F S kA8 K 5,
HA A 25%~50% 1) 35 2 B (R R PR 5k
Xof B2 REAR AN SRR BRI 52, i ed 2k o 1R 4%
SHOAE K R TE DTC B 2w ik
PR RIER, DRI e — i ) P20 TR BT R T
LW RGRITARE A LB TR T DTC 40/
%’:Uijz Eﬁ; E/‘J fﬁ i %Hﬁ%%ﬁg(thyrotropin receptors,
TSHR) , {53 b 51 B 98 200 1 A 22 35 I K F 1Y
TSHR, Tl ATC 4fifiRk 23k TSHR, AHFFEH ST
PR P ARIC thTSH #E 1 #E 5 DTC 40 i ii &
B TSHR 255, H-0FFE AR DTC #R AL A
A= 1 23 A A RIT, SR 3k B HE 1] PR 12 W 5697 1Y
YERL, MG HE TC A RIIZ BT SR 7 B9 5E JEAl

1 MREFE

1.1 SEBRHHENE

thTSH (£ [H Genzyme A7) ;K1 A1 RE (N FL3k AR FAR
BRI ek, N BE AR B A TD) s P R (KRR F 5
BHEZABRA R s B R (R BRI S R s ey ) , 40F
TR AR BANL L0 B YR B ZE D1 23 il AR B2 bR v ;
1z — &8N (oK) BRI 8N (oK) (IR T Ak B A R
ORI T3 ) s BB (7 N G e KAk 2= A
FRAONE]) 5 FF B (RGERH R Tl A BRA B ) 5 i N I 3 (o
JRIERF R 2B B I ) ; Sephadex G25M i fb At (3£ 1H GE
Healthcare 23 F]) ; GC-911 B y—iie i 850as (h FE Hoin's e AR
A H]) s CRC-15R 16 & 11 (FEE Capintec 247])
12 F#k
1.2.1  BI—rhTSH il & Bbric e bl Foe g e
RGN T Bpric P I-rhTSH % 5.5 wL(1.8 mg/mL, K& 4t
JKHE)thTSH 1R T° 25 L' 5 (BUF Mk 2 40 mCi/mL)
H L FErRE ) 3 min, ARG N 2 mg/mL B &N T 50 pl, 4k
LSRN 55 s, BRI 2 mg/mL AR AR SN 100 WL &
10 mg/mL 1) 10% KI 100 wL 21k, LUREE R I, 4%
ENTEIE > AR B I-thTSH AIFRICHR  SRIGHE LA W i
il Sephadex G25M AEEAT24lAL , LIBSER — S8 (—IK) : BER
AT ZAK)=1 2 9 BIR AW R BRG], AR AT 50 45k
BRI 3 B T4 it I e A 0 B PR AR BT

S-rhTSH 2iAkJ5 M ARSI | Ht G R P L B Ol
P T = RO B < ARICERANTSH Y BTER ) . Kral
ABJE ) B —rhTSH AR B TR T 4O i 1,
6.12 .24 h JE IR El B sy FL s AR e Pk, 4% 50 pL
SI—yhTSH 24k 5 | mL #iEE A MIERE], BT 37 CHeAf
o AUEFTEREREE 1.6.12.24 h S WL Ll B
il EsR e,
122 HEEm A DTC B 4 K1 gk 75 = x5k
K, TR AN B BE 2 1.0 x 107 0.2 mL, YEM 4 s A4
FRVMEPE AR B 20 L 0.2 mll (4200 0k B A 2 4 BRI A )
KERE T
1.2.3  SI-rthTSH PR BRI ALY A i 12 Hfar
SRR BEHLM N 3 41, A 4 H, RB#E IS 50 wL prie
B—thTSH(740 kBq) , 3% T 45 12,24 48 h J5#s 3 ZH#E R
BB, 435 MR L G O A RERE R e
B BAMRBRIUA  FEATFR R,y TR A I P
SRIG TR A AUV LA 20 T 0 EE S 7R % (%1D ) 3 %1D/g
=ZH LU B RS 25O TR 85T R ) x 100% .
1.2.4  SIhTSH FE i BR R A0 S AR ARG
3 d W AT A B R KR 19010 KT VA LA 3k B BRI, i
4 QARG A ar B, B IKESS 0.1 mL 9 ¥'1-rhTSH
(11.1 MBq) , VESTRCYEZEY) 12 24 48 h i, £ W e %
L2 SR RUORTRMOT [ FACH L, 14 T SPECT 3
AR, FEER P —rhTSH 7E#R BUAR Y I P i R A L, SR )
ROT $ A MAS T/NT A (Mg 58057 5 %000 A I 5057 Ay Jlc 555
LEAH) . SPECT(Siemens Symbia T2) : R Himi REME ELAS , REVE N
364 keV, {4 256 x 256,
13 %itam

K HI SPSS 19.0 Ge AT R A0 3R, T 1 B LAY
B+ ARUEDE (x = 5) 3R, 2R B B R PR N RO 2403
BrEAT LA, T BR R FH R =7 220 i 2 E Lk
AT 53T BB K I 0=0.05,

2.1 BI-thTSH #9470 % FACHE FAghbe b iE R AL 7 1

LA thTSH SHH0 [ #RET R FH SR T il 45 7073
£ BI-thTSH, 4UZFE IS HARIC S R (93.04 £ 1.13) %,
FRICIE 1SS Sephadex G25M AE4lifk, ke 52 i th 2k i
1A B S-rhTSH FRicbé (181 1) , 2ifb s e 2t
A (97.71:1.14) % , HURE: HCHE BE 47 (4.92 + 0.06)MBg/pg..
SI—rhTSH i T° % i T 1.6.12.24 h (1 il £k 46 & 53 51 oy
(92.94 £0.34)% . (91.81 £ 0.64)% . (91.38 = 1.20)% . (90.43 =
0.74)% (¥l 2), 2 5 A Ge it 5 L (F=5.194,P=0.028) , £ &
.1 h56h1h512h6h 512h6h524h K 12h
55 24 h R E M2 R ICG A (PS5 0.715,0.254
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1.000.0.388 2 1.000),1% 1 h 5 24 h M2 E k2% FH 51

2285 Y (P=0.028) ., P'T-thTSH 53 A MIEIRA] T 37 °C .
AR R 1.6.12.24 h BIRAL4E 5051 (92.59 £ 0.73) % |
(91.33 £0.98)% . (91.01 £0.73)% . (89.58 + 1.33)% ([&l 3), o5
XSG L (F=4.825,P=0.033) , £ E .1 h 5 S| 929
‘ =
6hdh512h6h512h6h524h &% 12h 524 h [z Lﬁ 91.33 91,01
STV > =
SEVERE G5 (P {53 51 0.913,0.492.,1.000 X o 89.58
0.355 2 0.666),1 1 h 55 24 h [Wfc R A S8 L
(P=0.033),
85 T T L}
400 4 *'T-rhTSH W 0 10 20 30
300 AFE] (h)
2 E3 “IhTSH MR
i
£ 1004 . - ;
| 22 MAMAFA DIC R KAER
& , . N
X 0 - s o JERERD 20 HARE, BIIAEE 16 Hfnf A DTC # FRARAY
~100- R HF 4 4 SR EAR 4 (1.04 £0.04) cm,
23 BI—rhTSH A DTC A2 & Ak P64 & 4 5
1 I thTSH MRS 5 75 R LR %
ST—rhTSH 7Efif A DTC #R BUAR A 32553 4 T g | i
1001
SR 3 i N 1R 28 R A 5 = - I 7/ =) s [E1 < s || 1
S o5 o S B T8 91D/ 2R AT, T e Jes £ 9 LD/ g REAVR S 3 AH
%ﬁ o\\ X E e S -rh TSH 78 Biived 21 23 o e 4 1) i B3 I [A] , 78
§ 90 24 h I} T/NT HARIA 5, R 4.43 £0.46(F 1),
2.4  PT—rhTSH # A DTC #% £.4k M 49 SPECT 7043 %9 A%
85 . . , N .
0 10 20 20 TEVESH S PEZG ) S—thTSH 24 h J5 ,SPECT B4 2R
] Ch) S R A SRV R R 4 40 5 S AT, DA TUNTT (A
2 ©I-hTSH EiRE MR i, 4.40, 1P 4A B.C FR.
£z1 OI-rhTSH ZERT A S LB FRIRERRREE N EW S % ( %ID/g,x £s,n=4)
Rigva 12h 24 h 48 h F{E P
il 441 +0.33 4.12+0.11 3.56 £ 0.59 4.787 0.038
ik 13.72 £ 1.91 748+0.11 501+ 1.08 50.158 0.000
i 0.78 £0.12 0.56 £0.15 0.42+0.13 7.419 0.012
N 3.67+0.73 1.98 £ 0.07 1.12£0.15 35.839 0.000
JIF 9.39+0.91 7.03 £0.96 4.95+0.98 21.940 0.000
i 5.93+1.36 3.62+0.15 1.810.12 27.228 0.000
it 6.02£0.29 4.94+0.20 371 +0.54 38.290 0.000
W 6.11+0.22 6.23 £0.61 5.26+1.53 1.208 0.343
H 2.39+0.16 1.84 +0.47 1.31 £0.11 13.519 0.002
17} 2.07 £0.31 1.98 +0.26 1.13+£0.15 17.227 0.001
libgzy 0.96 +0.19 0.68 +0.21 0.39+0.18 8.761 0.008
LA 1.69 £ 0.07 0.94 +£0.13 0.88 £0.07 94.500 0.000
Mg 7 LA 2.61+0.18 443 +0.46 4.03+0.38 28.352 0.000




BERERKZEFIR 2019 £5 44 55 7 H ( Journal of Chongqing Medical University 2019.Vol.44 No.7 )

— 957 —

-
fr»
L
s
T:72%
NT:23%
T/NT:3.13

A TS PI-rhTSH J5 12 h

B. {5} BI-rhTSH J5 24 h

-
: @
T:88% T:85%
NT:20% NT:22%
T/NT:4.40 T/NT:3.86

C. {4t BI-rhTSH Ji5 48 h

4 EH YI-rhTSH FREA SR PR RER R R ERE R B S i SPECT B R4

33 it

TCHE—Fh S B M  TELH LRI A2
AT R FIRHIEYT 09 RN 557 A B 22 %, DTC
A1 45 IR AR L 3 IR 98 (papillary thyroid carcinoma,
PTC) 13 PR F R B 98 (follicular thyroid cancer,
FTC), K% FUIRBREE 15 A1 DTC 123635 pE ) Fn
I, AR 1 FE 6 43 )2 e 45 38 1 3 7 O 2
H#T 2 AR 7 R AT AR Y bR+ G yT
(radioiodine therapy, RAD)+fi& FURAR 2 (thyroid stim—
ulating hormone , TSH) # ¥4 97 , 85% 1) & 5 B
4 ,PTC K FTC 10 4 BEAFZR 55000 93%F1 85%19,
BRSNS R R ekt M PR
I7 I AR, X BT R, AU S T 22,
T I oAk SR AILEE 0 R AR i 3 AN SR 1 1 2, i
BEXHX IS B A TS W BARYT I RE . ARYE H AR
G852 1) i RS2 AR U, 32 4% (Na*/-symporter , NIS)
FeRaHIE, T3 DTC A0 BERLAE J1 TR, 0F A SR
HUR IR S DTC gkl iy B 7 B R ARG, e & 5
B IRYTRCR T A T RE R 2 BT S R
Tt 52 B AT . A WFFER ] TSH A LI AN NIS

FRERE A RE 1™,

I RS B T A XX 28 58 2 R R AR AM ik
SHPEIRTT AT RO R A 25 Gy T AR (HAL
RAEAEARREE 2, JF Had 23 1 iR R s M 4%
SiE BCE T R RIVE A . 2200 SCHRE-ORIESE T TSHR
X SRR 32 ATECE RSB DTC & & &
MR A SRR R R RS, thTSH
(2K, w ik, AU RN ) , 2015 4F- 56 F H
ARIISIATERETE ) thTSH FTE R SAYT  EBRDTC
RIGERAFHL)H 2, BA SCHRMHGE thTSH
A HAR BRI R S BAYT DTC, WA IT SO e
HeiteE 255 {8 chTSH FBNA YT I8 T HUR AR R
WOR A R RN, ASHIFSE EZ ARk 3, #R3)
— PR R S 2 W RA T 1Y 40 TR, thTSH 7]
DL TSHR $E [ PESS & R A BIHE 2 Wi H (9, JF
SRR R AT T B LA

RIT 72 e (8 0] 12 Wy 030 S 1) 3R 7 55
A& EEMER ., AR AR R Bk
Fric thTSH, B e AR 0 v 7 5 L A it s ok
I 5y A1 R SR B AT R AT e iR AT
] AL, SCRT LB A A3 g 240 B DA T 58 767 1
HE, S5 AR IHE B-rhTSH HA 81
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M, B 1 h 5 24 h SR E R E A G
25 JHHRA SR EEAT A , PRI AR ET AT T RIL
o S 4R A P A= W 0 A S /R AE 24 b BRI IRE AL 2L
TINT {5 f M 4.43,3X 5 SPECT #i4s AR 45 R
AAGAr , H TINT {0 4.40, UEAATE SRS 1EZG%) 24 h
Jei R B AR G S ARSI s RSt R D s 2 4P S A
X A v, T A 2 U P A X AT, T BB
XoF HE R R S8 5 S5 T AT, PRI L P R4 S -rh TSH
REAE L 1) M 1) AR PR A 2L SR AE 6P rhTSH 7E 4
X DTC 40 AT — 7 B #E 1] e

AR —ERAR R, B, e R
SIS Wi 25 UG i KA (R K 2 W R
IT R — A bR ic 7y i (A2 AR A 5 AT L
FIIHAUA% 2t 68Ga, 177LU S5 4RZERFSY IR
rthTSH & KT, 5 tﬂfﬂﬁﬁﬁﬁifimﬂr&ﬁﬂé
AEXF FRIE Hras s B 5%, BT V2 58 414 thTSH
B /N2, a0 TR1401 MS438 25 TSHR
B RIS R SR R ROk & R Ry
], AN 4K AE IRl b 3E— 2 F 5 ch TSH A9/
TN DL R AEUR, LUIERAS B4 (12 W KR
JERUR, MEIAYE TC 1R 2 8 SR Y7 R L 16
RS BRARHE
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