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Abstract

FIROARERTESNLERENWED T JF XX (Azoxymethane,

AOM)E KIBR ZEBR T B TFANTVERERT K1) L(Dextran sulfate sodium, DSS)IC & % R iE
HABEEFILCSVT, RESEFE/RZEHRL ZYVRACS VTR RKBEREBRS LVUF
HESROBEREMN BXEZROL, ChSORREZFRERETTI TORILEZITS LD,
HILECEBSZEARETSE NREEKBIREEOETI THS ApcMin/+X T AZEAL, &
BICRB L, &l KBHIOCESERICEEIT 2 BEEROZBILEZT7O—YF4 RXRN)—IZ&
PBMCRAESBIEEZEHL EXVRALCS VTR, BECL LTHREOSHTH BPD-1%TI
GITEVWS ETHROEMLZNMETEIF IV ORI NG FEEHRBRL, IFN-yEERENIMETLT
Wizl e s, THROERLZNL TABEEROREECTFS IS AU RRE Nz, KE®
BRITESENICLD2BENERZNEELOERNMANFEIT I ABREEREAEZZEOED ) 21
HTHLY, THRS RUBHBEOANTEL ZRAG KON T AB LU THIRE, Biild. NKifEOX
BELVHE, X077 -2, BIREKBOBETLZRINOGYVABEDREFREN T A%
BAL, BHEICKRILE, €512, RETFIICE TP AERBEI»RICEBZIEHIAK, BREER
RFZETV, MBEFENREGRERREN BTEREBECLSAZEEEHN T2 R ERETESSE
ENEHERNHEETINOBMUICHN LIz, &, COMBRHENREREER[RNBOF 22 KB
BETLCSVWTRETS, HIC. KBETTFTIIVALEV TREREFREASEN S BEH
BETV, REFIVIRSAY NAEERERO BB RVERICERTATHAROZ(LZ@ENTT
2.

From preliminary studies, in a model of inflammatory colitic cancer induced by the carcinogen
azoxymethane (AOM) and the colitis-inducing dextran sulfate sodium (DSS), mice with abrogated
common hepatic branch of the vagus nerve showed a significant increase in the number and the
tumor diameter of colorectal cancers. To verify these results in a non-inflammatory colorectal
cancer model, we successfully bred ApcMin/+ mice, a human familial adenomatous polyposis
model that spontaneously develops tumors in the gastrointestinal tract. In addition, flow cytometric
analysis of colon lamina propria and tumor infiltrating immune cells revealed that increased
expression of PD-1 and TIGIT of the T cell which are characteristic of exhausted T cells, was
observed in mice abrogated common hepatic branch of the vagus nerve. The higher expression of
immune checkpoint molecules that suppresses decreased IFN-y production ability suggested the
possibility of contributing to the promotion of colorectal cancer progression through exhaustion of T
cells. In order to investigate the relationship between carcinogenesis of colorectal cancer and
changes in intestinal immunological homeostasis induced by abrogated common hepatic branch of
the vagus nerve, we successfully bred immunodeficient mice such as RAG KO mice which exhibit
deficient in T and B cells and NOG mice which exhibit T and B cells, NK cell deficiency and
dysfunction of macrophages and dendritic cells. Furthermore, we succeeded in establishing a
nerve stimulation model specific to the vagus nerve branch in order to analyze the effects of organ-
specific electrical stimulation of the vagus nerve on various diseases by implanting electrodes in
the vagus nerve branches. We will examine organ-specific electrical stimulation of the vagus nerve
in colorectal cancer models and in particular, we will analyze changes in infiltrated T cells in lamina
propria and tumor after administration of immune checkpoint inhibitors.
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Autonomic nervous system composed of the liver—brain—gut neural arc regulates carcinogenesis of colorectal cancer

1. HIREBRFROBE

FRHUAEERTEONEREMEDTY T A9 (Azoxymethane, AOM)E RIGREZER T DT X ANSUEREE 7)™ Li(Dextran
sulfate sodium, DSS)IZ&Z KEMRGEETILIZENT, REHBRITFEBHEEERL-IIRIZEVWTEXBEREBRSIUTY
EEFEOEELEM-ERERDH . CNODEREERERBETTILTORIAEFTIO. HELEICESEZEARARET SEIKIE
HRIGIRIBIEDETIILTHS ApcMin/+YIREZBAL., BIEICHRIIL -, £, KB IVEBRNIZEET IR EMIEOELEZTN
—H A RAN)—[C KB BT TR ERRIFRAZERLI-TORCENTIE., BBIELE: THEOHMTHS PD-1 % TIGIT £Lo
=T #HAOFEEIEZNFITE2FIVvIRAMDFEEHBL.IFN-y EERENETLTWV 2D, T HIBBOKREIEZNLTKEG
EHEROREICEETHRIEEENTREINT -, REBBITFEEERICEIGENREZNEEZEOELIFETIRGELEREF
BAEEEOBROLYERTTT S0, THIEES IV BHBEOARIELI- RAGKO YORAELU T #iZ, B HlE. NK ilaOREE LV
WK, /77— BRI OBEREEZTRT NOG Y IRBEDREFRETVREFEAL, FHHEICHIILT-, S5I2, KETILIC
BIIEREMBRLRICEREZEOAA, HBRESRIEZTL. BRFENRAEHRRERNBLNRERBICEAIZELZHENTD
REMRIFRBEFENLTHERRETILOMILICKYILIZ, §%. CORBIFEMRERRBESRBOFEZEZXREEETIVICE
WTHRETT 2. 435I, KIBEET LI IRICEVTREHZFEABEENTHRBIEEZTV. REFvIRIOMNEEERSZD
KGEHELVESICEETS T HIBOEERETT 5,

2. MREBRRAEEOBE G

From preliminary studies, in a model of inflammatory colitic cancer induced by the carcinogen azoxymethane (AOM) and the colitis—
inducing dextran sulfate sodium (DSS), mice with abrogated common hepatic branch of the vagus nerve showed a significant increase
in the number and the tumor diameter of colorectal cancers. To verify these results in a non—inflammatory colorectal cancer model,
we successfully bred ApcMin/+ mice, a human familial adenomatous polyposis model that spontaneously develops tumors in the
gastrointestinal tract. In addition, flow cytometric analysis of colon lamina propria and tumor infiltrating immune cells revealed that
increased expression of PD—1 and TIGIT of the T cell which are characteristic of exhausted T cells, was observed in mice abrogated
common hepatic branch of the vagus nerve. The higher expression of immune checkpoint molecules that suppresses decreased IFN—
7Y production ability suggested the possibility of contributing to the promotion of colorectal cancer progression through exhaustion of
T cells. In order to investigate the relationship between carcinogenesis of colorectal cancer and changes in intestinal immunological
homeostasis induced by abrogated common hepatic branch of the vagus nerve, we successfully bred immunodeficient mice such as
RAG KO mice which exhibit deficient in T and B cells and NOG mice which exhibit T and B cells, NK cell deficiency and dysfunction
of macrophages and dendritic cells. Furthermore, we succeeded in establishing a nerve stimulation model specific to the vagus nerve
branch in order to analyze the effects of organ—specific electrical stimulation of the vagus nerve on various diseases by implanting
electrodes in the vagus nerve branches. We will examine organ—specific electrical stimulation of the vagus nerve in colorectal cancer
models and in particular, we will analyze changes in infiltrated T cells in lamina propria and tumor after administration of immune
checkpoint inhibitors.
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