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Transpl Immunol 2016 May;36:32-41

Difficulties, guidelines and review of developing
an acute rejection model after rat intestinal
transplantation.

Andres AM, Santamaria M, Hernandez-Oliveros F,
Guerra L, Lopez S, Stringa P, Vallejo MT, Largo C,
Encinas JL, Garcia de Las Heras MS, Lopez-
Santamaria M, Tovar JA

Pediatric Surgery Department, La Paz University

Hospital, Paseo La Castellana, 261, 28046 Madrid,
Spain



Table Average surgicaltimes.

Learning curve Rejection study group*

(n = 160) (n =50)
Donor surgery 38 == 8 min 32 &= 6 min
Venous anastomosis 18 = 6 min 15 &= 6 min
Arterial anastomosis 16 @ 4 min 14 &= 3 min
Warm ischemia 38 = 9 min 35 &= 7 min
Recipient surgery 98 = 20 min 86 = 15 min
Total transplantation 152 & 23 min 138 == 20 min

*x BFfEICHEZ TlR6 B LI L&EEZ-:D

(Andres MA, et al. Transplant Immunol 2016)
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Microsurgery 2007;27(4):277-81.

Teaching intestinal transplantation in the rat for medical student.

Galvao FH, Bacchella T, Cerqueira ,Machado M

Experimental Microvascular Laboratory of Transplant and Liver Surgery Discipline,
Faculdade de Medicina da Universidade de Sao Paulo, S3o Paulo, Brazil.

Abstract
Technical difficulties hamper the widespread use of intestinal transplantation in rats.
We evaluated the feasibility in training this microsurgical model for medical students.
Thirty eight students were assessed. After information about intestinal
transplantation in rats, they spontaneously agreed to be trained for this procedure.
The course consisted of|4-h weekly lessons during 4-month period]| The teaching
process includes assessment in four phases:
I) conception of intestinal transplantation and rat anatomy;
I1) basic microsurgery training; 1l1) donor operation; IV) donor/recipient operation.
Wistar rats were used as donors and recipients in one-step small bowel
transplantation. All students (100%) reached phase Il, seven students (18.42%)
reached phase Ill and|[two students (5.26%) reached phase IV.
Decreased interest about the theme, lack of time and patience, frustration and/or
inability were all reasons given by the student that may have contributed to the low
rate of success. Medical students achieved a low rate of completion for training in rat
intestinal transplantation microsurgical procedures



https://www.ncbi.nlm.nih.gov/pubmed/?term=Galv%C3%A3o%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=17477418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bacchella%20T%5BAuthor%5D&cauthor=true&cauthor_uid=17477418
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cerqueira%20Machado%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17477418

Microsurgery Room in Kobayashi’s Labo
(2000—2009)
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Prevention by Liver transplantation of the Graft-Versus-Host
Reaction and Allograft Rejection in a Rat Model of Small
Bowel Transplantation NI/
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(Kobayashi E, et al. Transplantation 1994)



Impact of graft length on surgical damage after
intestinal transplantation in rats

Table 1
Survival of cervical SBT rat
Group Cuff size Graft length N Survival (days) Lethality
Artery Vein (%a)
A nG 16 G Sesment 10 =100, =100, =100, =100, 0
(15 cm) =100, =100,
=100, =100, =80, =60
B 18 & 4G Whole T 8= 8= 11= 16", =100, 45.6
(700 em) 11 =100, =100, =100, >50, > 50

* The rats showed severe weight loss with mtact graft.

(Inoue S, et al. Transplant Immunology 2003)



RT—VITEIZERERNS (2)
Immunologic Benefits of Longer Graft in Rat
Allogenic Small Bowel Transplantation

TARLE 1. Effectof graft length on recipient survival afier orthotopic emall-bowe! transplantaton (SET) m two differend

models

Group  Model Domor Recpient Graftlength n  Recpient survival (days)  Mean £ 5D (days) Praloe
Af MAR® ik LEW Whole (70am) 5 16,263, 71,72 =& b4 = 255 | P =000
I3 MER® N LEW Sepment (15cm) 7 TATIRIBA9.4 14,7 14 863l
C MAR® LEW LEW Segment (15cm) 4 =80 =B, =80, 80 =Bl
If  Combined’ N LEW Whole (70cm) B 44, 45,47, 51, 55, &2, 63, 67 M3i=RY | P=0.10
' Combined” BN LEW  Segment{l5cm) T 29,3543,48,51 5,56 54 =+ 102
F Combined’ L[EW  LEW  Segment{l5cm) 6 =100,=[00, =100, 100, =100

=00, =100

* Orifotopic 55T were performed nsing cassical micromrgic! technique reported by Monchik and Emssal] (M&R).
* Cuff techniqne was nsad for vences reconstroction,
* Tarvolimes (064 mgyigjday} was admnistered ntramesulary fom Oto 13 postoperatiee days

“ Reciplents died with ntadt graft
B, Brown Morways LEW, Lowls

(Fujishiro J, Tahara K, Inoue S, et al. Transplantation 2005)



Experimental Models of Rat Small Intestinal Transplantation:
Cuff Method and Suture Method

#
Cuff method Suture method [ 1\ j
/| =%
(Nakao A, et al. Transplant Proc 2003) et | S‘f}?
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(Combined method)



Immunologic Benefits of Longer Graft in Rat
Allogenic Small Bowel Transplantation

TEBLE 1. Effectof graft length on recipient survival afier arthotopac emall-bowed transplantation (SET) m two different

models
Group  Model Domor Recpient Graftlength n  Recpient sarvival (days)  Mean £ 5D (days) Praloe
Af MER" 13 LEW Whole (fdom) 5 16963, 71,71 =80 G4 =255 | P =000
i MER" 1 LEW  Sepment{l5cm) 7 TITERIRA0.7147° 14 9611
C MER®  LEW  1EW  Segment{l5cm) 4 =50 -8, '*-3] =Bl =B
¥  Combined” BN LEW Whole (f0om) B 44,45, 47, 51, 55 &1, 63,67 CREg L | P=010
I Combined” BN LEW wegment (15am) 7 39,3543, 49, ;..';1. i 54 =102
F Combined”  LEW LEW Segment (15cm) & =100, =100, =100, =100, =100
=00, =100
* (rifotopic S5T were performed nsing dassical micromrgic! technique reported by Monchik and Smssell (M&R).

* Cuff techniqne was nsad for venes reconstroction.

* Tarvolimes (0,64 mgyhgyiday} was admnistered ntrameascularty from Oto 13 postoperatiee days

4 Ractplents died with ntact graft
B, Brown Morways LEW, Lowls

(Fujishiro J, et al. Transplantation 2005)
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Immunologic Benefits of Longer Graft in Rat
Allogenic Small Bowel Transplantation

TEBLE 2. Omget of rejection” and sufering period® after whole or segmental orthotopic SET (BN to LEW)
Giroup Limaft lemgth Omset of rejection (days) Mean £ 50 idays) Suffering peniod (days) Mean = 5D { days)

[ Whide 30, 33,35, 37,537, 39,41, 6D Mo+4al 5.7, 8 14,20, 21, 21, 36 153+ 79
N3 P =0.027
E Segment 17, 19, 315, 35, 41, 43,52 A+ B 0, %5¢688I7 G + 55

The charadieristics of growp [ and E are shown in Tablz 1.

s et of rejaction was difined by the day when reciplents body weight sart decreasing,
b suffering period was defined by the pl:n-:-d From the onsst of rejection b reciplent death,

SHT, small-bowe £ nnp-:l.nLrI:-n B, Brown Morway: LEW, Lowis.

Farameter Short Graft (5 cm) Paramiler Long Graft (40 ¢m)
Necrosls 0; home N ecrosis 0; Nane
Wikdih of villi 1, Lo it chimeisl o sy o st i 1 Widlih of villi 0: Narmal
Width of 4 Focal disappearants Width off 0; NMaormal
praliferating tone pralifisstiag Lo
inflammation 4 Mooarate Inflammation  1; Mild
Tl score 5]

lotal soore 1

(Fujishiro J, et al. Transplantation 2005)






Generation of functional gut-like organ from
mouse induced pluripotent stem cells
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(UedaT, et al. BBRC 391;38-42,2010)



Directed differentiation of human pluripotent stem cells
Into Intestinal tissue In vitro
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( Spence JR, et al. Nature 470;105,2011)



An In vivo model of human small intestine using
pluripotent stem cells

a I hPSCs | II—[!’.'-hl-h'u||:h5'55]| Ivaq:Em-ul-au.:-aumu]l Im:-;n.mnm.uumnl

( Watoson CL, et al. Nature Ned 2014)



A rat decellularized small bowel scaffold that preserves
villus-crypt architecture for intestinal regeneration

hiin-erlﬂ'r _
gEanteric Artéry

Intestinal lumen ‘

( Totonelli G, et al. Biomaterials 33;3401,2012)



RT—VILBEZMET HEHMD

Effect of FK 506 on growth of transplanted newborn rat intestine.
Ogasa N, Maeda K, Nakamura K, Itoh H.

Transplant Proc. 1991 Dec;23(6):3255-6. No abstract available.

Successful transplantation of newborn rat intestine as a free graft.
Ogasa N, Maeda K, Nakamura K, Itoh H, Schwartz MZ.

Transplant Proc. 1992 Jun;24(3):1065-6. No abstract available.

Experimental Small Bowel Transplantation Using Newborn Intestine in Rats:
I. Lipid Absorption Restored After Transplantation of Nonvascularized Graft
BEL-Y 57 CRFTE (Uchida H, et al. J Pedia Surg 1999)

I1. Revascularization of Newborn Intestine Is Independent of Vascular Endothelial
Growth Factor92 75 42 25 0 %
2R > /NG > B >0 i > BF (B%)  Uchida H, et al. J Pedia Surg 1999)

I11. Long-Term Cryopreservation of Rat Newborn Intestine
B IBREIR (RGO KFEEEL) (Tahara K, et al. J Pedia Surg 2001)

V. Effect of Cold Preservation on Graft Neovascularization
UW, m-TOM, Y47 )Lk THREFNEIZZ7EL (Uchida H, et al. J Pedia Surg 2001)



http://www.ncbi.nlm.nih.gov/pubmed/1721428
http://www.ncbi.nlm.nih.gov/pubmed/1376514

Regeneration of the Rat Neonatal Intestine
In Transplantation

Newborn Newborn 10 days old Newborn
(Single)  y Newbor (Single) x 10 days old

( Tahara K, et al. Ann Surg 2005)



Single Lgr5 stem cells build crypt-villus structures
In vitro without a mesenchymal niche

: 5

( Sato T, et al. Nature 459;262,2009)
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