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Abstract

BACKGROUND

Brachytherapy is a targeted radiation therapy for
cancer. The elastin-like peptide (ELP) is a genetically
engineered peptide that has unique advantages such as
self-assembly, temperature responsiveness, and non-
immunogenicity, which make it possible to become the
carrier of the radionuclide 1.

Alm

To evaluate the effectiveness of brachytherapy in a rabbit
model of VX2 liver tumor using elastin-like polypeptide
as a radionuclide "' carrier and compare the effectiveness
of "'I-ELP at different radioactive concentrations to
provide evidence for its clinical application.

METHODS

ELP as a carrier was labeled with "'l by the iodogen
method, and different concentrations of *'I-ELP were
prepared. Under ultrasound guidance, different
concentrations of ""'I-ELP and ELP solution were

2019-04-28 | Volume 27 | Issue 8 |
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randomly injected into 15 rabbits with VX2 liver tumor
for brachytherapy and blank control observation. The
rabbits were divided into the following groups: high-dose
radiation group (injection with 100 mCi/mL "'I-ELP;
group H, n = 5); low-dose radiation group (injection
with 50 mCi/mL BILELP; group L, n = 5); and blank
control group (injection with ELP solution; group C, n =
5). Periodic biochemical and sonographic examinations
were performed to assess the therapeutic efficacy
after treatment. Single-photon emission computed
tomography/computed tomography (SPECT/CT) was
additionally performed in the treatment groups. The
natural survival time of animals in the three groups was
determined. In addition, histopathological examination
was performed.

RESULTS

The survival time of animals was the longest in group
H (614 d £ 10.50 d) and the shortest (39.2 d + 5.63 d) in
group C. The survival time of animals in group L was
52.6 d = 8.85 d. Significant differences were observed
in the survival time among the three groups (P < 0.05).
At 7 and 14 d after treatment, SPECT/CT showed that
P-ELP was continuously localized in liver tumors in
groups H and L. The tumor growth rates in groups H
and L were significantly lower than that in group C (P
< 0.05). Alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) at 14 d after treatment in groups
H and L were significantly lower than those in group
C (P < 0.05). At 7 d after treatment, ALT level in group
L was significantly lower than that in group H (P <
0.05). At 14 d after treatment, AST value in group L
was significantly lower than that in group H (P < 0.05),
suggesting that group L is better than group H with
regard to ameliorating ALT and AST levels (P < 0.05).
There were no significant differences in Hb or RBC levels
between the three groups at 7 and 14 d after treatment.
Histopathological examination showed that normal
tissues around the tumor in group H were destroyed;
proliferation of cord-like fibers, expansion of hepatic
sinus, and dilatation of small bile ducts in the portal area
were observed. In group L, no radioactive damage was
observed in normal liver tissues around the tumor.

CONCLUSION

P!L.ELP brachytherapy has curative effects in inhibiting
tumor growth. "'I-ELP at a radiation dose of 100 mCi/mL
inhibits tumor growth better than "*'I-ELP at a radiation
dose of 50 mCi/mL; however, the higher dose causes
greater radiation damage to normal liver tissues around
the tumor.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B P B DR R 2550 M, WAL EL R I SNK (Student-
Newman-Keuls)g# %; P<0.05Hf 5 G122 .

2 BR

2.1 FRTMARIME R P -ELPIEVKIS S5 1775096 h,
F Al FEAT REAEFRETE97.3%.

2.2 %A A& A AR HAL. LAMCALIRIT i (VX2ITE
G B 14R) IR AR R IFThRE(ALT. AST)AIIM
HREL(Hb. RBC)SFIHELE TR bR G 0 3 7 e (FR2A13).

2.3 LR AR 5 A T IRT Ay 14 dIISPECT/CTSS B
AN [=b A Ni 1))l iack s o < VA M1 A0 B UM VUM B €% K
P ZA(ED3).

2.4 BP B A K A BN B HERS, YT IS = ZH MR ik
FUBLAYT AT IR T PR (K4 A RIB), HZH R 2k
K% (tumor growth rate, TGR)#/)N, CZHTGRE K, =41
ELisAT 525 1 22 5 (P<0.05).

2.5 At BRI RS, JRYT S HAILA S
PIMIFALT ASTHIL T m e K r &4k, C4
ALT. ASTHUENFFE: EA(EIS). 169757 d LAY
ALTHUE AR, CAHALTHUE & =, —HZER AR
M (P<0.05), CZHASTHUH &% i FHAILZL(P<0.05), {HH
ML RIASTEME T B3 2 5 AIT 5 14 d CHALTEME
B3 = THMLAP<0.05), TTHAMLAMALTAK LR
7% 5, LASHASTHUE AR, CHASTHE i =, =24
Z 5% AR 4% E X (P<0.05). =4 51¥Hb. RBCit3
ok 2 7 (3R4).
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2.6 Fhah B R AEFI SrHT EHARAEAERTRI(E R A
HE, Ee6)kH, HA N61.4 d+10.50 d, L4 N52.6+
8.85 d, C41°439.2 d+5.63 d, = LUK AEAE WA L
HGH5 2 5(P<0.05).

2.7 PARRER ShWIBETCJE PRI, HEHE YA WA IS
JIEE 98 FIE I B S5 R0E, LA — H(20%) H B L ¢,
CH— R 20%) NG — R (20%) tH I H2.
VX2 5 IR H H LA S, R SR B E Y,
JORAEE, YT O BT LB BRI SR 7).

2.8 AL F A HA W] LR T 40 B At AR
B, I X /NIBEY 7k, FF32 R0 IX AT LR iR - 4kt
L ISR AR LTS AR, g 423 P9 30 LK Rtk
WIE(EBA). LEAN A D i F 4 Az, JRg 20 23 3 I K
FORIRFE(EI8B). CLH i 41 £ Uk L Ak vy L ) S 41 4 4
S, R ZHZL N ] LS B tRERSE(EI8C).

3 e

JFsE At I e A AT 8 — KRN, i 2 =4
Kk, SIEHSCHFERT R EZER N, Hh K2HckA
TAHL X, DR e L B B, BB R AN LY, A
T0%IH i B BRI AT B, K& T FARDIBRM
HLEP, ™ B 7 e S B A TG, Rk, AFE
MAEF ARG T BRSO E T AT A2 R
P BRI, 3E AT K 2 500 AT ™, A
(TR MR T RE M R 1 . RSt S 2R, TR A
iR AT 00 ) g 0 2 K. T T A B T
HAE B AR AR R = 0 Rt it &, B AR 460 1
SR E SR ST S TR T A A
RIN, 5 S AT AR AR L, B oL FH 1 T
A3 AN I R I e K A A 0. ELP 2
— PR B AR, PRI R O A . R
(LS AT B S i, — BRI R A
AR, 25 R ST A R L AT i AR T
RIL, BFHELPYE A —Fh BRI 3125 A (R 5
T, PR CHI AR R R 2 kDt i, A T R
FR B MR BEROIR FELPAEAR A AT LAAEBR 7 dBA L,
PRI R IN3.5-5 d, — a2 S i i
BEHEA 2%, AR4ESPECT/CT &R, VAIT 14 dJ5 " s
FLF IR . ELPIX— R KRR T U M4 5 3E
., M SE RS bt % 5 BrRg 40 . 4 P -EL P AR 371
Jige R B RS AR A T 1 R B BURR YT, RN — R 5
S-ELPIR N AR AE 3 514 85%, P -ELPREA BT 22
Jo A K B AR R A R AP TR B4 5e56 ) BR, LAELP
NEASE T eV X AT U R R T AT B
BRI A KB AT RE™. AR R AEBHE 51 5 Rk
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3 BESMEREETS ERIRMEMEREATS I8 /BHISPECT/CTEIR. A: JA1T/57 dFISPECT/CT [E(%; B: JA1714 dJSHISPECT/CTIE]
(5. HEA: SRR IR T4 LA (RO G T 4.

A 1GITIET d B 1BITE14 d
a a
! 1
500 r ’C—‘ 500 C
40 @ 400 -
a

300 |- 300 - —
~ R — ~
R 200 |- 200 -
& &
O O
= 100 | F 100 -

0 0
HZH LA cA HA L cH

4 ZLARMDBISIET dIA). 14 dBIBVAPEBISICER. TGR: RIS, HAL: SBCH IR EEIG T4, LA IRECE IR BEVA T4 CH: XHIRA.
P<0.05, SHAALEEL; P<0.05, SLAHEL.

S T-BLP E B NG R 9, AN M R A B, 300 55 1 4 AR PRI AE,
IR, P20 7 VI E R R IR IT AR, A ATEREe T Bk, ALT. ASTHIIUEE LT, BEE UM% R 130,
[ITGRZ A, SCAMLL, 100 mCi/mL. 50 mC/mL  ALT. AST/KFZH I, Fit, FATAN-ELPA]
PR P B (K S T-EL PR ATk R 2R, BN BATThREMIEAL, Fr s R B 50 mCi/mLIFILALK)
PRI = T HAL R R A BOR B . TB TR IRIT RSO AR, B NSRS R, HA 5%
MAAST. ALT/KFRIZAL, REUEIRITIRT d, He LA IE% TSR LA™ &, 434715 R 7] 84100 mCi/mL
IAST. ALT/ACFIHEMETERIT 14 A FRE, JRIATT  BOHZ N 55 15 HAUN 405 3 K. i is 7 ai s i
BE NG R REIN3.5-5 d, U HER RIS —4  Hb. RBCEHERI, "'-ELPHHEMHISREIVEM. i
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5 SHBASSIE7 d. 14 dALTSASTKE. A: i6T/E7 d ALT/ACE: B: i657/514 d ALTKF: C:HAI7IE7 d AST/CE: D: #457/F14 d AST/K
S AST: T VSRR AL AON: ALT: PYSR SRS RN HUAL: A BOM PR T2R: LA (RICHPEIRREAT P4 C2: RHBUAL. *P<0.05, 5H
YRELES: “P<0.05, SLLAMES.

100
a
I
80 S
T ¢
1

#

FIREAFTRI(d)
3

N
o
T

HZA LA CH

6 =LEZDYIRVERETFETIE. HAA: SGHERER AT LA IRBCHIER G T2H; CZH: XEZ. 'P<0.05, SHZALLES P<0.05, SLAHME.

7 FFRERDEERIAARAS.
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R 1 BYESHARA NS E

4R TETSEE/mCi B_ELP/pL
16.0 160
15.2 152
HZH(100 mCi/mL ™'I-ELP5g) 17.3 173
14.4 144
16.8 168
8.8 176
10.0 200
LZH (50 mCi/mL"*"I-ELPER) 10.4 208
9.2 184
9.6 192
= 160
= 208
CH (ELPBR) - 189
= 152
= 181

ELP: 2B ESIIN HE: SEETDRESTE: LA EETDRESTH; CA: WIRE.

8 !ARTARAMEHERELER. A: SR ERG T, B: IRIGHEIR G T4, C: MHEZ.

SER A AW, M -ELPEUS TR T A E K 7RG P R EE 9100 mCi/mLi P -ELPHIE AL
B A A 8], ELSUR R b e, AR A7 RO, (E R 55 IR W A SUE AL 1 SR .

B2, VI-ELPAMISI A A K IR Uk, R B DR AL TS T AR B S vy T
BEMBAL . KBRS IR ELE B30 HI SRR, S0, B T-EL P I (30 BE B TR 7 VA 1 22 2 AN
UL -ELPIL PR U T o0 VX R 1 E R AR EABPT, & BE PR EO .
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BUSESUEHSY

R 2 JBISEIBVAPEEAUN

AT RIRLRISAS AR (em) BR\R(em) &R (cm?)
HZE 1.48 + 0.09 0.90 = 0.05 0.60 + 0.06
LzH 1.50 = 0.12 0.99 + 0.07 0.72 + 0.06
CH 1.35 + 0.05 1.00 + 0.10 0.69 + 0.14
FIE 2.18
PE 0.16

HAE: SHETMEREETH; LA: RIEIEREET4E; CH: XIRE.

® 3 JASRIEARTINAE. MEMME

AT RIE LIS AST(U/L) ALT(U/L) Hblg/L) RBC(x 10"/L)
HZA 42.75 + 15.88 35.25 + 9.88 118.00 + 5.89 5.92 + 0.39
LA 34.25 + 7.50 23.75 + 5.32 121.50 + 7.33 5.60 + 0.36
(02| 4150 + 11.82 36.00 + 841 121.25 + 7.37 5.89 + 0.55
FE 0.56 2.88 0.32 0.65
PE 0.59 0.1 0.73 0.54

HE: SEEDRESTAE; LA RIEIERESTH; CH: WIRE; AST: RINRaREL2LREE, ALT: Aala iR, Ho: 41 &£68; RBC: 14818,

& 4 38Y35/G7 d. 14 d HbFIRBCITL

S8I3/57 d Jay3E14d
Hblg/L) RBC(x 10"%/L) Hblg/L) RBC(x 10"/L)
HE 109.50 + 11.79 5.43 + 0.66 100.50 + 10.02 4.50 + 0.43
LA 117.00 = 7.44 552 + 0.22 102.50 + 15.44 4.65 + 0.61
CA 119.50 + 8.27 6.07 = 0.61 108.75 + 14.97 5.77 + 0.68
FE 1.28 1.70 0.40 3.87
PE 0.34 0.24 0.69 0.06

HA: SRETMERESTH; LA JREIEREGTAE; CAH: WIRA; AST: KX IXSMRSEEBES; ALT. RaasieiE; Ho: £ &E65; RBC: 41418,

NERR

load FE,
LI E=

A B S TR VT A — PR U PR TR R 4127
P LA HE R A3 R A I T T B (HN 5 ER iR
PR A% MR T 53T 8% S5k ni BRI 1B BRI,
Uk, 18 )RR B ROET I 45 25 R Gt LB AR SRR 1k

a5l
AR FLAh T TR AR R R E S R, =
SRR IV AR T AL R B AE, BT R R4
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R BT IR T I AT .

Edl =

PREAN AU PRV FE P - 288 ME 2R 11 22 ik (elastin-like
peptide, ELP)IT i B TBURA YT X VX2 A Rl Je 2
Stk PR VR T SR A TSR A SRS AR,

Eoalyy iy

AHFF K HlodogeniZ: P IR ELPHRIC, fEBHE S S R ¥
SRR BE 0 P T-E L PR N B 4 0 P g P 3t 470 B
FHERYT, T RAR A AR AL IS DU DAVPAk AN [V FE
C-ELPIATT ORI E R AT, A
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I E, A O B B TR RV T R TV

SRS RVEAG N 25 AR W, P-ELPREAT I BE 28 S
6T AT CE DD BEAN R R A A, RBUHR iR
7 ZHLAM I PR B RACR B i, (H G 55 1R SR 1
HER. R TONELPYE N T E A B B U vy 7
JHE BT AT AR T R SR T SRR K H

LA

P-ELPRA H i Mbrid A s e e v, R P T-ELP
BEAT I8 (VDL BE B OB T2 R R A B TT T
2. 100 mCi/mL ) i U AR S ZH ] Fop g P ROR BE A,
(EUR SR 0 5E K. AT TN M I B B TR IR T 52
BT R, AR RS A .

R =
ASHIT T e TS R P ZEL A e O AR B, (ETUH
PESRBE R, A o 8 se s ot — DO AL 2R 1
o, [FI7E 5§ /K T45 SE IR 2 R ARV T-EL P i
Tl (5.
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