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Somatostatin Receptor Mediated Scintigraphy on Primary

Human Hepatocellular Carcinoma with Pulmonary Metastasis
ZHANG Jun',ZHENG Jia-ping?, YANG Jian-min',et al.

(1. Zhejiang Provincial People’s Hospital ,Hangzhou 310014, China;2. Zhejiang Cancer Hospi-
tal ,Hangzhou 310022, China)

Abstract: [Purpose ] To provide experimental evidence of largeting radiotherapy using *"Te la-
belled octreotide on primary human hepatocellular carcinoma (HCC)with pulmonary metastasis.
[Methods] The expression of SSTR2 mRNA in human hepatocellular carcinoma cell line HC-
CLM6 was measured by reverse transcriptase polymerase chain reaction (RT-PCR).The assay
was performed in tumor bearing BALB/c nude mouse. The uptake ratio (T/B) of *"Tc in malig-
nant tissues and normal organs were calculated. [Results] RT-PCR showed SSTR2 mRNA was
highly expressed in HCCLM6 cell line. Scintigraphy demonstrated that *"Tc was absorbed by
the orthotopic xenograft HCC as well as the pulmonary metastatic foci. *"Tc also congregated at
bladder and kidney due to the urine secretion. *"Tc was almost absent at heart,brain and nor-
mal pulmonary tissues. [ Conclusion ] Primary HCC with pulmonary metastasis can be scanned
by SSTR2 mediated *"Tc-DOTA-D-Phe'-Tyr’-Octreotide scintigraphy. This study probably pro-
vide theoretical evidence of localizable diagnosis as well as targeting radiotherapy using isotope
labeled somatostatin analogues on HCC with pulmonary metastasis.

Subject words: somatostatin analogue; isotope; scintigraphy; liver neoplasms; pulmonary metastasis

R SCRRAR T8 Az 1A 3R S L %1 22 51
LN PN RN N B R SR K LD (R
LA e A0 ML G L SR R R R T
BRMEEHER B EE R ML S W2 HTHARER

WA R H A AN T _ESE B 158 5 (310014 ) ;E-mail:

zjhealth@tom.com,
W B #1:2013-01-14; 18 @ H #7:2013-02-14

MEFRE 20134545 19%5% 5 H

KIEWAERKMEZK (somatostatin receptor, SSTR)
IR I BEAE R [ AN S RO MR R R
WA KA U % 3R 38 SSTR 9 WA i 96 i2F 47 &
B W™ B K BORL T IR IT S PR R ARl
Xf Z HEATHE ) N LLIR BB IFAE TR A
W T 3 — J7 7 L IR /D> 4 s 98 | T e o

357



Journal of Chinese Oncology,2013,Vol.19,No.5

T 90 i 55 S A T g v 4 30 0 20 R O RO —
JraL,

SO T AR FF RS A S R AR T R, IR
RIT AP TAR K M4 & | J5 & R i 0 i % H i
PSRRI R B 9 [ B AE T i e R R A BT, i
PR B Sk b AfF 5 45 S 2 B JFF 40 98 5 4% 22 3 3t 1l v
TG P8, ok O ik LA Gt T PR AR 28 R
H o DR PRI 04 B S0 25 B I e B Kk A R B AR
I AR M A AR R I TE 5 RS H L
Jiti 5 Ay i L TR 5 e T TS MR A B A e AR
F YR TR i A AT RS W, AT
B[] BSR4 X G RS R TR (912 W7 R YT
A B PR S A BEFEAUSR ] P Te ARicA:
K2 2L Bl K (" Te-DOTA-D-Phe!-Tyr*-Oc-
treotide ) Xof JIT- 98 Jifi % 7% R BB AU A7 AR 3 3k WL %%
*Te-DOTA-D-Phe'-Tyr*-Octreotide 7E i3 T % | fili 4%
i A X 245 P 3R, LU T fi# SSTR2
AT 1 " Te-DOTA-D-Phe'-Tyr*-Octreotide % ili 4 %
M B e S 12 R

I RS

1.1 EFEZ#B ORI R AR

N9 40 i ¥k HCCLM6 (i &2 HLR 24 [ g v
Ly B B Jieb 96 AIF 5 0T ) 5 v DMEEM 4 i 35 75 6 (36 [
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FRA ) HEAT R G #r
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Ao SRR WL B8 24 R 2 s ) S AR B B 23 (]
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JEE ST 0.3% 86 L 22) F < b 2k i ik b DL 2 AR BE
1.3 #pakEs

98 41 Bk HCCLM6 78 5 10% fif 25 1L 38 %
T, BEE FE 45 100U (1955 72 RPMI 1640 |, T
37°C 5%CO, 15 1G5 4 M e A= K R A, B 3~
4d fef—ik
1.4 RT-PCR &R % mRNA fll 5

AR INER ZAK 2 519 B b b ik A A A BR A
WA L (Table 1),
1.4.1 % RNA #21

B XA K49 HCCLM6 41 2x10° 4>, A
Trzol® 1ml, % 2 1.5ml Eppendorf 4 ,25°CiE# 3min,
SRIGIA 02ml 5445, RAEG G 25°CHEA 2min;4°C
KR 10 000r/min &0 10min; W )2 /K AH A R FF 5%
% 2 % — 1ml Eppendorf 5, A %5 {4k FH 5 N B
(0.5ml),25°CH A 10min, FRX 4°CALHE 10 000w/min 2
> 10min, FF AR FE Eppendorf 45 JiE 4 5 B & RNA
SRIGIMA 70% & BEVR I TR Z . $EHUAY A RNA
28 58 A0 43 6O BETH I S 45 B 19 FE OD g/ OD gy
FLfEAE 1.7~2.2 Z 4],
142 #iRE M

FH R 20 i B BCAY 3 B RNA 78 F ik 20ul
JL AR 28 R 35 S cDNA % 0 AR R4 BN T 5%
RT-Buffer 4pl,Oligo dT 2.5pmol/L,dNTPs Smmol/L,
RNAasin (RNA i # 1 5] )20U , M-MLV iJi %% 5% iy
200U, 14 25°CIR 10min, 2R J5 it A M-MLV i 5%
SEEE, T 25°CH 10min, A5 T 42°CHEE 1h,

Table 1 Primers of SSTR2 in RT-PCR amplification

PCR products(bp)

Sequence

BALB/c #5 (L Primer
WL YA R SSTR2

= N Senese (359)
TAA, BHIET .
f = N Antisenese (723c¢)

SCXK20080115)10 R, g 00
HEVE  SPF 9% ,6~8 Ji i, F-1
K 18~20g, Bh¥7E1H R-1

5'-CTGTGGATGGCATCAATCAG-3’
5'-TCGGATTCCAGAGGACTTCA-3’

364

5'-ACGTTATGGATGATGTATCGC-3'
5'-CTTAATGTCACGCACGATTTCC-3'

644

358
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BUMEMZ,0.5% MR 2 T R EF Ik — W5, T4
e TAE—K 2 1.5em #0422 U) I 17 BE 318
B 2wt A3 BAE—K 29 0.3em #H)H L JF ST
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treotide B AW, i I A% 2t iz B2 24 FHE
Ht, 1 W ) BE EE A K .DOTA-D-Phe'-Tyr’-Octreotide
LR r N A K VA RN Y T TS TR RSN Ny e 2
[l b2 I FE S, bRid Ja = W e RORH (54X
7521 >95% (Figure 1)
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B Free “"Tc
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/fﬂ‘%@id]\ggﬁﬁﬁl% T T T T l T T T I L T T [ Ll T T T
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] By
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§$ jj {|}'|U XHI:Z. {Z—E X;J- /’T'Bj'i %‘-;;i ﬁ Ran 2 0.988 501 501.0 0.33 0.34
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Figure 1 Purification of *"Tc-DOTA-D-Phe'-Tyr*-Octreotide analyzed by high
& performance liquid chromatography (HPLC)
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2 & R

2.1 SSTR2 mRNA 7£ A\ BT %% 4B B2 #% HCCLM6 iy
FKiLtER

SSTR2 RT-PCR 9" 14 7 ¥y B NE Ak v UK 235 2R T 7w
(Figure 2),7E 350bp B 3T w] UL — 35 W 9 9 15447 . %™
Y2 it ai Ak 5 56 5 )% SSTR2 mRNA 731 He 4,
SEEFFAH A 411~723bp A B S (Figure 3), Ui
R T B R S B SRR ARSI

HEAT B 1 R R S e 1Y
22 HYIEBEMEL

SRR R IS 4 A, K BE k3 W) B A
#r (Figure 4A,Figure 4B) & Elasto 8 7 i J I X
(Figure 4C) X 988 #4557 A B8 AR 164 7 4G A
SR WORER T 2 HORR R IE AL R AR g R AR K
Hh HAx 8 R RUE H I/ R 4 — 13 [ Ao Ao
KN K (43211 mm?® (B34 50 v=ab¥2, Hirb a
e B K AR b IR B T R KR EHAR) .

Beta-actin

SSTR2

Figure 2 RT-PCR result of SSTR2 expression
on HCCLMBG cell line

Figure 3 Sequence analysis of RT-PCR product, which was identical
with hSSTR2 mRNA (411~723bp )in the gene bank

A B:Ultrasonography using water balloon on orthotopic xenografts.C:Representative image of ultrasonic Elasto test. The elasticity of low
echoic region within the pink circle (tumor) was much lower than that of normal echoic region within the yellow circle (hepatic tissue).

Figure 4 Ultrasonography of tumor bearing murine models
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23 SSTR2 /t & 9 *Tec-
DOTA-D-Phe'-Tyr*-Octreotide AT
B R4

R WA 2 2 g
FRHE 3 o 0 52 il i % 15 0L
55 5 0 WU 147 22 B0 9 e
kb, DL Rl 3 Y1 R e
n] UL kR A (Figure 5) , farJ8
AR 1T WL (Figure 6) ,A 4
Rk 425 2h BA%, W] UL E
JE A AR (BT RO A B
TR RS A R R, I
i Ie % TR A , AR LU (T/B)
Sk 5.13+1.26 , WU L 5% 55 P
R (Lot disk) JRA] AR
e A H T/B 4 3.63+0.73,
XU B e el TR, AR
WEEA% R A T/B 4 23.50+5.48
(B IE) A 25.13+5.97 (BERE) ;B
Sk Sh B EHEZS J5 1 AR ,
i e B4 G B 5 A T v B,
T/B 4 0.13+0.08, H: Al &6 4
O G IE R il 2 2 UL BH 1
JHCSR P A% 28 WA, TYB A 435

A:Pulmonary metastatic HCC ; B:Malignant embolism in pulmonary vessel.

Figure 5 HE staining of pulmonary metastatic foci

i\

Figure 6 Representative images of *™Tc-DOTA-D-Phe'-Tyr’-Octreotide

scintigraphy taken by y-camera
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TRYT B R T A B R AR S AR Y
v BB AE AR A AR N R AL 4 F A K (150kD) 45
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