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Effects of SFBR combined with bevacizumab on the
vasculature of colon cancer*

Hong-cheng Yue', De Zhu', Jia-hua Xu', Hai-lin He', Hong-yang Zhang',
Xing-jia Yue', Jian-wen Zhang®, Liang-geng Xiong’
(1. Department of Oncology, Bazhong Central Hospital, Bazhong, Sichuan 636000, China; 2. Department of
Oncology, he Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan 646000, China;
3. Department of Oncology, Banan People's Hospital of Chongqing, Chongqing 401320, China)

Abstract: Objective To investigate the influence of Single-Fraction Brachytherapy (SFBR) combined with
bevacizumab on the vasculature of colon cancer. Methods The colon cancer model mice were randomly divided
into control group, SFBR group, bevacizumab group and SFBR combined bevacizumab group (united group). On the
14th day after the end of treatment, The tumor volume of mice in each group and tumor growth inhibition rate
(TGIR) of treatment groups were calculated. The tumor metabolism was assessed by micro 18F-FDG PET-CT
imaging. The Immunohistochemistry method was used to detect the expression of microvessel density (MVD),
lymphatic vessel density (LVD), vasculogenic mimicry density (VMD) and the expression of Ki-67 in tumor tissues
of the mice in each group. The apoptotic rate of cancer cells was detected by flow cytometry. Results The MVD,
LVD and VMD in the united group were lower than those in the SFBR group and bevacizumab group (P < 0.05),
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maximum standard uptake value (SUVmax ) and and the expression of Ki-67 in the united group was lower than that

in the SFBR group and bevacizumab group (P < 0.05), Whie the TGIR and the apoptotic rate of united group was

higher when Compared with those in the SFBR group and bevacizumab group (P < 0.05). Conclusion SFBR

combined with bevacizumab can reduce MVD, LVD and VMD in colon cancer tissue and inhibit the growth of colon

cancer effectively.

Keywords: colon cancer; single-fraction brachytherapy; bevacizumab; vasculature
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MVD B /b, 755 A e F s . AR BR b S —
il B 41 A JEAL S B BREE 11 G1(IGGT) B sg Pk , i
1t 5 MV PRz 40 M 2 i Y 2R BT A (VEGF-A) 45
A i H 5 VEGF 32 /K2 (VEGFR-2) 45 4, AT 1
il MV Az i S5 G ARWEFE R, BLR 10 Gy 1T R
5 RS X MV B2 20 1 R 48 493 4 FH i AS dn DA
BRGNS MV P2 20 0 4 ikl o TR) Ao AR 52 56 2%
HER W] DA TR BT R ] MV A9 2E B, (HXF LVD (1
A2 BT W S A AR T BRUR 10 Gy /Y 3 R 25 B S )
REANRI LV B 2E B B YR Y7 AR T B 4 ] SFBR
DA 3R BB R AT R B0 6 bR LV B AR . AL
HIBR T ST B S BLV N R 40 IR 58 T4, 5
2R N DU AR 2R B[R] BV FH 1 P Rg MV, o 300 i e
MV A I ()R e 750 6 1) S 2 41 % A7 1) g MV &
A= TR B PR € BELIT T 10048 9 K A= K K F- D(VEGF-D)
SR LV AR B 40 i T AR 42N R LY
A

JHIRE VMR T 4 e BRI iR 2H 20 b R R 4
T8, 2 by R T AN A LR 2SR i ) A e 4
g, A g £ A1 ot v AR R R R I AR 2
PR VM JEEL . 24 MV (14 2 53z 240 il s e 41 20

L = A, TRk VM AT A, iR 200 i 5 5k
VM 4k 2 48 45 5 57 0T 30 2o He ) o Ak e # e i
4 VMDD 5 ik 0 B 2 A N,
TURESSON 45 % B 5 £ W B 42 i IR i 988 1 448 e
DNA XUk, S BN FE T . R I B A7 19 400 it 9 4okt
AP BT I A I SR IR SR BE , O R R T, B
HICIR A, 5 20 I B PE R SR RE e o R A AR
JEMESE TR AN M T, AT R B, BRIR 10 Gy i
P RS AT A LV 0 A B, Y I R S DR
TREPUER A AR T B AL T BE U ) A
(1) S5 28 455 VML 1) 40 B & 22 3K 88, TR B B iR 97
AN H] T R MV 5 LV B AR R, 8 I SO A Y
T 20 B PR f5e = A0 R OB S BB B3R B kT kA
/2

SUV,, S VA o AR 3% M 1 S 238 bR . F
SR Ak B I8 3 7 A0SR R T e g A S, RO Y
FK/IN5 g AR G P B IE L, SUV, T R R Tl
Ja AR Ki-67 & —FP 5 A A0 AR S, Rk
K 40 S S BR B B . Ki-67 1 2638 R e T i
BB Ki-67 M Rk e A R, A
WEFE R B, BB 3R T B B 45 45 3 b 9 448 i &b, T [
st 00 5] Fie g MOV LV R VMG A 1, 1 fi 98 40 it BE B
(e T N 1 I R R R AR R O 85 e O
PR, 35 204 o e A= 1 Y g

25 iR, SFBR Bk G DL AER B b w] A 8o il 45
i 98 Wk A 22 0 1 A=, o A b 9 48 %) A8 e
AV S e I 200 08 T, DA K 80 0 o 48 o K e A
FH ., A5 0 PR A0 {8 F 0 o) Bk A8 R
S5 1 A AL LA Bz SFBR 5 1A% Bk Bdt B AE Y
55 T M HLE A 1F T3 — 2L o .

P

=z

£ X B

[1] SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics, 2020[J].
CA Cancer J Clin, 2020, 70(1): 7-30.
MATSUDA K I, SAKURADA K, NEMOTO K, et al. Treatment

outcomes of hypofractionated radiotherapy combined with

(2]

temozolomide followed by bevacizumab salvage therapy in
glioblastoma patients aged > 75 years[J]. Int J Clin Oncol, 2018,
23(5): 820-825.

CLEMENT-ZHAO A, TANGUY M L, COTTU P, et al. Toxicity

of locoregional radiotherapy in combination with bevacizumab in

(3]

patients with non-metastatic breast cancer (TOLERAB): final
long-term evaluation[J]. PLoS One, 2019, 14(8): €0221816.

.54 .



%513 1Y) LR, % SFBRIEE DURER SBT3 45 I kS 2R e M2 )
[4] HASHIGUCHI Y, MURO K, SAITOY, et al. Japanese Society for involvement of HIF-la, Claudin-4, and E-cadherin and

[3]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Cancer of the Colon and Rectum (JSCCR) guidelines 2019 for the
treatment of colorectal cancer[J]. Int J Clin Oncol, 2020, 25(1):
1-42.
TANDERUP K, MENARD C, POLGAR C, et al. Advancements
in brachytherapy[J]. Advanced Drug Delivery Reviews, 2017, 109:
15-25.
MURAKAMI Y, SATOH T, TSUMURA H, et al. Quality of life
outcomes after low dose-rate brachytherapy for localized prostate
cancer: current status and future perspectives[J]. Int J Urol, 2019,
26(12): 1099-1105.
DENG X, WU H, GAO F, et al. Brachytherapy in the treatment of
breast cancer[J]. Int J Clin Oncol, 2017, 22(4): 641-650 .

CUNHA J A M, FLYNN R, BELANGER C, et al. Brachytherapy
future directions[J]. Semin Radiat Oncol, 2020, 30(1): 94-106.

den UIL S H, van den BROEK E, COUPE V M H, et al.
Prognostic value of microvessel density in stage II and III colon
cancer cohort study[J]. BMC
Gastroenterol, 2019, 19(1): 146.

AYUSO J M, GONG M M, SKALA M C, et al. Human tumor-

lymphatic microfluidic model reveals differential conditioning of

patients: a  retrospective

lymphatic vessels by breast cancer cells[J]. Adv Healthc Mater,
2020, 9(3): €1900925.

JANI A, SHAIKH F, BARTON S, et al. High-dose, single-
fraction irradiation rapidly reduces tumor vasculature and
perfusion in a xenograft model of neuroblastoma[J]. Int J Radiat
Oncol Biol Phys, 2016, 94(5): 1173-1180.

CLEMENT-COLMOU K, POTIRON V, PIETRI M, et al.
Influence of radiotherapy fractionation schedule on the tumor
vascular microenvironment in prostate and lung cancer models[J].
Cancers (Basel), 2020, 12(1): 121.

NAITO A, KAGAWA Y, KAWAI K, et al. A case of complete
pathological response in a patient with advanced ascending colon
cancer that invaded the liver and duodenum after FOLFOXIRI
plus bevacizumab chemotherapy[J]. Gan To Kagaku Ryoho,
2020, 47(2): 298-300.

KARNEZIS T, SHAYAN R, CAESAR C, et al. VEGF-D
by
produced by the collecting lymphatic endothelium[J]. Cancer
Cell, 2012, 21(2): 181-195.

GE H, LUO H. Overview of advances in vasculogenic mimicry -

promotes tumor metastasis regulating  prostaglandins

a potential target for tumor therapy[J]. Cancer Manag Res, 2018,
10: 2429-2437.
LI W, ZONG S Q, SHI Q, et al. Hypoxia-induced vasculogenic

mimicry formation in human colorectal cancer cells:

55

[17]

[18]

[19]

[20]

(21]

(22]

[23]

[24]

Vimentin[J]. Sci Rep, 2016, 6: 37534.

ZHANG J X, QIAO L L, LIANG N, et al. Vasculogenic mimicry
and tumor metastasis[J]. J BUON, 2016, 21(3): 533-541.

REN H Y, SHEN J X, MAO X M, et al. Correlation between
tumor vasculogenic mimicry and poor prognosis of human
digestive cancer patients:
analysis[J]. Pathol Oncol Res, 2019, 25(3): 849-858.

ZHOU Y T, CAI W W, LI Y, et al. Correlations between

a systematic review and meta-

quantitative parameters of contrast-enhanced ultrasound and

vasculogenic mimicry in murine tumor model: a novel
noninvasive technique for assessment[J]. Biol Proced Online,
2019, 21: 11.

TURESSON 1, SIMONSSON M, HERMANSSON 1, et al.
Epidermal keratinocyte depletion during five weeks of
radiotherapy is associated with DNA double-strand break foci,
cell growth arrest and apoptosis: evidence of increasing
radioresponsiveness and lack of repopulation; the number of
melanocytes remains unchanged[J]. Radiat Res, 2020, 193(5):
481-496.

ZHANG AY, REN S N, YUAN 'Y, et al. Prognostic values of '*F-
FDG PET/CT metabolic parameters and clinical figures in
locally advanced pancreatic cancer underwent chemotherapy
combined with stereotactic body radiation therapy[J]. Medicine
(Baltimore), 2019, 98(13): e15064.

REINERT C P, SEKLER J, la FOUGERE C, et al. Impact of
PET/CT on clinical management in patients with cancer of
unknown primary-a PET/CT registry study[J]. Eur Radiol, 2020,
30(3): 1325-1333.

TEMRAZ S, SHAMSEDDINE A, MUKHERIJI D, et al. Ki67
and P53 in Relation to Disease Progression in Metastatic
Pancreatic Cancer: a Single Institution Analysis. Pathol Oncol
Res. 2019, 25(3):1059-1066.

WANG L S, LIU Z B, FISHER K W, et al. Prognostic value of
programmed death ligand 1, p53, and Ki-67 in patients with
advanced-stage colorectal cancer[J]. Hum Pathol, 2018, 71:

20-29.

AR5 g AR, OUE, RN, 45 . SFBRIKS DAk Hidi

XA S R G2 ] b E B E A,

2022, 32(13):

49-55.

Cite this article as: YUE H C, ZHU D, XU J H, et al. Effects of
SFBR combined with bevacizumab on the vasculature of colon
cancer[J]. China Journal of Modern Medicine, 2022, 32(13): 49-55.



