- 184 - It R AR B 2 2 7 2024 45 3 A 5526 455 3] J Clin Ultrasound in Med, March 2024, Vol.26,No.3

BRESTEHRRRESEBEBLE MBI
KIGHR
F & OH R KREH RIS KAt

i E B® RIS (CEUS) W HE BB B DR A A R L RS B . 3% BeHC 18 R, T
HA T T IS N B AR 7 R R MDA, 3 0 T A S 4.6 .8 R BEHLIEE 6 AR R, Je iy ] 4
WEERE RIS 175 JEAS A, FiAT CEUS s 3R B (] -3 Bl 2k (TIC) o 4RI AR ST #R L, T FH HE Y g2 o A
SRR A LIETS , T 4L MR RS R A 2 45 N B AR K 7 (VEGF) B (1 A AU AS 4% 8 (MVD) | LB AT
J&i AR TR s [ RS AL RS CEUS F 3 TIC 5 it S HU SO PR K A 45 SR 1 25 5% 0 Pearson A0 Mk 2007 TIC 2 i B340 5 VEGE
EHRE MVD M. SR T RS RS T d T, R BIBET . BG4 )8, B —dE i s
IR M BTG [ 75 e | S0 55 M, PN I 7 R 34140, CEUS e 30 B AR N30 S 9 5 30 s B A 6 o1, Be AR — 4
7RI R P R B W, NS LR AN 5, CEUS F 3 AT PN &8 S AN 34 57 e i i s RS S 8 o, RS A e — 4k
FEHLN I et FEASTE I, P93 [ AR 45) , CEUS F2 80 B AT N30 Hh BUE T it . B AT 4.6 .8 )R AL JRe e {5, 3
(PD) (T A FLAWD M Rl L (AWO) Lhi, 22 53 Geit2# 2 L (3 P<0.05) s SRS 4E 5 4 )8 Lh i, Bt
Jii 6.8 JE RS HIIEE PLLAWIAT AWO YFH (34 P<0.05) ; SRR 6 JH EL i, B AE S 8 JEIASAEIR PLAT AWO 751 (35 P<0.05) .
HE Y R, B AH 5 4 R BRI O A8 AL Bk ELAN AR fa) 0L 40 M ) 177 5 RS M 6 FR RS ALIRE A1 AL R R 4 it el #77 S0 RS sk > , B 4 i
AL Re )T 8 A, RS AR Al AL B R 20 S IRI AR 34 A S ek D B AN A A B 22 R UL B AL AR . s Ak R B
4.6 .8 JAAMVD M VEGF & 1 #ik [, 2 R 3978 Gu 222 (3 P<0.05) ; 54 G 4 B LLi, Bt ) 6 .8 JE RS MR MVD
YTt )G 8 B HIE VEGF F M R AT, 2R WA Gil2# 2 L (3 P<0.05) o AP T BN, B AT PLLAWL,
AWO 5 MVD VEGF fE HZRA ) B IEMA S (3 P<0.001) . £5i8  CEUS RERNEAT 50U A BB 5598 A4 AR08 PR 3 M0 37 V8 v 1Y
O, TIC RE S8 PLAWIL AWO Bifi & B AR 19 AR K i =, H 55488 MVD \VEGE 85 [ R 2 EAH2E, o] LI s
LT R AR 1 A B IO

KEETE AR A N 5 IR R R s AR BRI 5 I A R

[ E%RS &S IR445.1;R735.1 [ ZERARIRED 1A

An experimental study on the evaluation of angiogenesis of transplanted
tumor in nude mice with esophageal cancer by
contrast—enhanced ultrasound
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ABSTRACT Objective To explore the evaluation value of contrast—enhanced ultrasound (CEUS) for angiogenesis of
transplanted tumor in nude mice with esophageal cancer.Methods A total of 18 nude mice were selected and given subcutaneous
injection of human esophageal cancer cell lines to construct models of transplanted tumor.At 4,6 and 8 weeks after transplantation,
6 nude mice were randomly selected.The echo, morphology and boundary of transplanted tumor were observed by two—dimensional
ultrasound , then CEUS was performed to obtain the time—intensity curve (TIC).All mice were killed at 4, 6 and 8 weeks after
transplantation, The cell structure and tissue morphology of transplanted tumors were observed by HE staining, the vascular
endothelial growth factor(VEGF) protein expression and microvascular density (MVD) were observed by immunohistochemistry.
The differences in CEUS manifestations, TIC quantitative parameters expression and pathological results of transplanted tumors

were compared at different time points after transplantation. The correlation between TIC quantitative parameters and VEGF
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protein expression, MVD were analyzed by Pearson correlation analysis.Results  All models of nude mice with transplanted
tumors were successfully prepared. At 4 weeks after transplantation, two—dimensional ultrasound showed that there were
ellipsoid-like hypoechoic lumps with clear boundary and uneven internal echo, while CEUS showed that there was homogeneous
enhancement in transplanted tumors.At 6 weeks after transplantation , two—dimensional ultrasound showed that there was unclear
boundary of lumps and uneven internal echo, while CEUS showed that there was uneven and high enhancement of blood flow
signals in transplanted tumors. At 8 weeks after transplantation, two—dimensional ultrasound showed that there was unclear
boundary of lumps and uneven internal echo, while CEUS showed that there were defects of blood flow signal perfusion in
transplanted tumors. There were significant difference in peak intensity (P1) , area wash in (AWI) and area wash out (AWO) of
transplanted tumors at 4,6 and 8 weeks after transplantation (all P<0.05).Compared with those at 4 weeks after transplantation,,
PI, AWI and AWO were increased at 6 and 8 weeks after transplantation (all P<0.05).Compared with those at 6 weeks after
transplantation, PT and AWO were increased at 8 weeks after transplantation (both P<0.05).The results of HE staining showed
that at 4 weeks after transplantation , there were keratin pearls in transplanted tumors and intercellular bridges in cells. At
6 weeks after transplantation, keratin pearls and intercellular bridges were slightly decreased , and capillaries were increased. At
8 weeks after transplantation, keratin pearls and intercellular bridges were significantly decreased , capillaries were increased
and there was pathological nuclear fission.There were significant differences in MVD and VEGF protein expression at 4, 6
and 8 weeks after transplantation (all P<0.05).Compared with those at 4 weeks after transplantation, MVD of transplanted
tumors was increased at 6 and 8 weeks after transplantation, and VEGF protein expression was increased at 8 weeks after
transplantation, the differences were statistically significant (all P<0.05).Correlation analysis showed that PI, AWI and AWO
were positively correlated with VEGF protein expression and MVD (all P<0.001).Conclusion ~CEUS can accurately observe

the blood perfusion in transplanted tumors in nude mice.The TIC quantitative parameters PI, AWI and AWO gradually increase
with the growth of the transplanted tumors, which are positively correlated with MVD and VEGF protein expression of

transplanted tumors.lt can effectively evaluate the angiogenesis of transplanted tumors in nude mice with esophageal cancer.
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