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The small intestine is the primary site for nutrient absorption. Extensive small intestinal resection
leads to inadequate digestion and malabsorption, a condition known as short bowel syndrome
(SBS). Intestinal transplantation is currently the only potentially-curative treatment option for severe
SBS patients, but severe allogenic reaction reduces the graft survival rate and has prevented the
widespread use this treatment. Therefore, development of a novel therapeutic strategy for SBS is
warranted. The structural complexity of the small intestine has precluded the application of
organoid-based regenerative medicine to small intestinal diseases.
To establish a clinically relevant therapeutic strategy for SBS by means of colon epithelial
conversion using small intestinal organoids, we elected to use a rat SBS model for their tractability.
First, we successfully confirmed that preserving a short length of the ileum prevents intestinal
failure in the rat SBS model, which is consistent with the clinical presentation of human SBS. To
label donor organoids, we used small intestinal organoids derived from Lewis luciferase transgenic
rats. EDTA-based breaching in combination with surgery enabled the removal of the rat colonic
epithelium, and careful optimizations allowed us to overlay epithelium-depleted rat colon with small
intestinal organoids. lleum organoid-transplanted SBS rats exhibited milder body weight loss and
significantly higher survival rate compared to colon organoid-transplanted rats. Furthermore, we
confirmed a formation of LYVE-1+ lacteal-like structure equipped with the absorption-related
machinery in ileum organoid-transplanted tissues.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2020000008-20200278

BRZZBAZZMERIRD N (KOARA)CEBE M TVWAR OV TUY OERER. ThTIOEEE, FLFLEIHRLRTECREL. TOERMGEFEEECELST
RBEENTVET, BIACHLE> TR, BEFRELEZETLTIRAEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

2020 I FEIREE S (EAMTE) Frapessss Rz

i) ROREDSEE(FVH/MRES) B4 ¥ ()
MoEREE FEBOEE 1000 (4%A)FH
K4 EXEH K4 (3%58) |Shinya Sugimoto

HHIERE (AAFE

KEED L REBRICFSFHREREIEDORRE

e (ER)

Development of a novel therapeutic strategy by colon epithelial conversion

1. HIREBRFROBE

INGITEBRIINEESTELERTHY, TOLELEYRTE+2EHERINATHONT, EREEREIFIENIEERRIRREIC
E3. EEOEBEEREEETE, NEGBELSKE—DIRANIARELEYSED, tiERFICERTEL EWVERED-HTRL
THLT, ERERBICHTIFHEAREDRENSROONTNS. NEDBEDEMSDZIZ, BELRAILA/AFZRANEE
SEED/NNGEREADICHIIINETIHRENLLD TIEAEIN o=,

AMETIE, KBLEEZNGLEAILG/ARICERTIEVIEBRADIGAZRIEX I ABRBKRORBIEZEETEEBMELT .
FMIELEZBMETILELT, BEBLEEZTMBE I\WHETSEXRBEARBREL-SYNERERETTILERANSIELL
= &9, bR ERGBORIOEZRIZKYBERREESLTEVSENEBERBIZFBELEVWVERICKY, AREKROZ LM
FHEELT. RF—F WA /AR DZBED=H, W Tx5—FERFERBETHINS VAV IZYISYNEED /NG LREA LA /(1R %
{ERALT-. EDTA [Z&DHEFIEBEFHOMBAADOEIZEY, SYPKBLEOBRENTREELY, HALRBELIZEST, SYbXEB
DRGLEZNGERA NG /AR TERT BIEICHRULE:. BRIELERBA LA/ ARBEROEREERRSYNTIE, KEA
IWH/ARBHERIZHE L TRONGARERDIZEETY, BEICEFHRMNERL-. 512, EBA LA /ARE#BEL-ERIZHSL
T.LYVE-1 [GHEDORIREEZE =AU EHRBEN SN D EFMEALT-.

2. WREREEBOWE (FER)

The small intestine is the primary site for nutrient absorption. Extensive small intestinal resection leads to inadequate digestion and
malabsorption, a condition known as short bowel syndrome (SBS). Intestinal transplantation is currently the only potentially—curative
treatment option for severe SBS patients, but severe allogenic reaction reduces the graft survival rate and has prevented the
widespread use this treatment. Therefore, development of a novel therapeutic strategy for SBS is warranted. The structural
complexity of the small intestine has precluded the application of organoid—based regenerative medicine to small intestinal diseases.
To establish a clinically relevant therapeutic strategy for SBS by means of colon epithelial conversion using small intestinal organoids,
we elected to use a rat SBS model for their tractability. First, we successfully confirmed that preserving a short length of the ileum
prevents intestinal failure in the rat SBS model, which is consistent with the clinical presentation of human SBS. To label donor
organoids, we used small intestinal organoids derived from Lewis luciferase transgenic rats. EDTA-based breaching in combination
with surgery enabled the removal of the rat colonic epithelium, and careful optimizations allowed us to overlay epithelium—depleted rat
colon with small intestinal organoids. Illeum organoid—transplanted SBS rats exhibited milder body weight loss and significantly higher
survival rate compared to colon organoid—transplanted rats. Furthermore, we confirmed a formation of LYVE—-1+ lacteal-like structure
equipped with the absorption—related machinery in ileum organoid—transplanted tissues.
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