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Oncological significance of vagotomy in upper gastrointestinal surgery
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When gastric cancer cells YTN16 were administered intraperitoneally to mice
three weeks after vagus nerve transection under the diaphragm, peritoneal dissemination was

significantly increased compared to the control group. In the vagotomy group, immune cells in the
peritoneal cavity and throughout the body tended to increase immediately after tumor cell
administration. In addition, the milky spot in the omentum was significantly enlarged on the first
day of YTN16P administration, and a large number of F4/80-positive macrophages were observed, as
well as a significantly large number of cancer cells engrafting. These results suggest that vagotomy
may contribute to the enhancement of peritoneal dissemination by inducing an inflammatory response
in the milky spot early after administration and promoting the engraftment of cancer cells.



(CAIP)

QOL
C57BL/6 (VxPP )
YTN16P
(PP )
YTN16P
Milky spot (I1HC)
1 YTN16P VXPP (PP)
(PP: (M)=35(3-69) vs VxPP: (M)=90(82-115), p=0.0079, n=5)
Grade 1
Mesentery

VxPP




Omentum

PP
VPP
Mesentery Omentum
1o0- P=D.4111 p =0.2063
s s o : 3{ 0 eee
a
S 07 o e° S 2 ecc0 e
g 40- —g— S
§ o] ° y i::PP
L e e o7
PP VxPP PP VxPP 1
2 YTN16P 1 VXPP
(PP: M=1.19(0.73-2.32) X10° vs VxPP: M=2.12(1.04-3.36) X10°,
p=0.03, n=10,12) CD45
VPP (PP:
M=0.90(0.80-1.13)% vs VxPP: M=1.01(0.98-1.33)%, p=0.0278, n=5,7)
(/uL)  CD45 T NK
VPP
3 YTN16P 1 Milky spot (um®)  VxPP (PP:
M=5.38(4.64-6.69) x 10° vs VxPP: M=14.5(6.84-20.9) x 10°, p=0.0012, n=6,7) pan-
Cytokeratin Milky spot (/mm?) (PP: M=321(159-
787) vs VxPP: M=719(394-858), p=0.014, n=6,7) Milky spot F4/80
(/mm*)  VXPP (PP: M=48.2(27.8-
60.8) vs VxPP: M=83.4(71.4-103), p=0.0012) Milky spot cD3 D8 T
(/mm*)  VxPP [cD3 T  (PP: M=2.54(2.05-3.18)
x 10° vs VXPP: M=3.63(2.96-4.73) x 10°, p=0.0047) CD8 T (PP: M=6.91(5.54-12.2)
x 10° vs VxPP: M=15.8(10.9-23.8) x 10°, p=0.0023)] 2

Dayl F4/80 CD3 CDS8 CD19




F4/80(+) Macrophages

Ly-6G/Ly-6C(+)

CD3(+) T cells

CD8(+) T cells

CD19(+) B cells

Neutrophils
**p <0.01 **p <0.01 **p <0.01
_ 150~ 80 _ 5,000 .. 3,000 25,000
g o * g 4,000+ 53 . 20,000 .
5 - o] q¢ 2,0007 $ so0] o
3 e IS T | = O I
5 o : o 20004 0°° o e 10000 .o o°°
S s So e 2 1,0004 o e o
=4 20 K=
z S -§% S g 1,000 8°5 5,000
Q. Qo
0 T T 0 T T o 0 T T 0 T T
PP VxPP PP VxPP PP VxPP PP VxPP PP VxPP
2
4 3
TNF-a
(CAIP)
( ) VPP
Milky spot  YTN16P 1 VPP
Milky spot
Mi Iky
spot VXPP F4/80
TNF-a
Milky spot
Milky spot

Milky spot



3 3 0 3

Futoh Yurie Miyato Hideyo Yamaguchi Hironori Matsumiya Misaki Takahashi Rei Kaneko Yuki 14
Kimura Yuki Ohzawa Hideyuki Sata Naohiro Kitayama Joji Hosoya Yoshinori

Vagus nerve signal has an inhibitory influence on the development of peritoneal metastasis in 2024
murine gastric cancer

Scientific Reports 7832

DOl
10.1038/s41598-024-58440-w

Kimura Yuki Ohzawa Hideyuki Miyato Hideyo Kaneko Yuki Saito Akira Takahashi Kazuya Tojo 12
Mineyuki Yamaguchi Hironori Kurashina Kentaro Saito Shin Hosoya Yoshinori Lefor Alan
Kawarai Sata Naohiro Kitayama Joji

MiR-29b may suppresses peritoneal metastases through inhibition of the mesothelial?mesenchymal 2022
transition (MMT) of human peritoneal mesothelial cells

Scientific Reports -

DOl
10.1038/s41598-021-04065-2

Takahashi Kazuya Kurashina Kentaro Yamaguchi Hironori Kanamaru Rihito Ohzawa Hideyuki 13
Miyato Hideyo Saito Shin Hosoya Yoshinori Lefor Alan Kawarai Sata Naohiro Kitayama Joji

Altered intraperitoneal immune microenvironment in patients with peritoneal metastases from 2022
gastric cancer

Frontiers in Immunology -

DOl
10.3389/Fimmu.2022.969468

7 0 1

Yurie Futoh, Hideyo Miyato, Misaki Matsumiya, Rei Takahashi, Yuki Kaneko, Kazuya Takahashi, Yuki Kimura, Hiroko Hayakawa,
Hideyuki Ohzawa, Naohiro Sata,Joji Kitayama.

Effects of vagus nerve signals on the development of peritoneal metastasis of murine gasutric cancer.

AACR Annual meeting

2023




Yurie Futoh, Hiedyo Miyato, Misaki Matsumiya, Rei Takahashi, Yuki Kaneko, Kohei Tamura, Hiedyuki Ohzawa, Naohiro Sata,Joji
Kitayama.

Effects of Vagus nerve signales on the developement of peritoneal metastasis in murine gastric cancer.

21

2023

82

2023

55

2022

Flow cytometry

77

2022




Yurie Futoh, Hideyo Miyato, Yuki Kaneko, Kohei Tamura, Kazuya Takahashi, Yuki Kimura, Akira Saito,
Kumagai, Hiedyuki Ohzawa, Yoshinori Hosoya, Joji Kitayama, Naohiro Sata

Mineyuki Tojo, Yuko

The mechanistic analysis of peritoneal dissemination using mouse syngenic gastric cancer cells.

2021

2021

76

2021

(Kitayama Joji)

(20251308) (32202)




(Horie Hisanaga)

(20316532) (32202)
(Sadatomo Ar)

(40528585) (32202)
(Saito shin)

(60382909) (32202)
(Kurashina Kentaro)

(70382900) (32202)
(Miyato Hideyo)

(90813163) (32202)




