Experimental Studies on Antiperistaltic Bowel
Segment for Reconstruction after Massive Small

Bowel Resection
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NERBEVIBRR O YIRHBEREC & %
R T % ERIIPTE

SRAFELTNBLE—RE (EF  BLREFHED
R I
CPRAFETAI6BRM)

MNEXBYRCH LT, YWEES MBS IOYEDHEERBC I 2BRE2TVLOFAKK LW TRER2T . #ED
B R EFGCTNBERBCYBRL, UBBREZOF T 4WA LA (AR, n=8), # 10cm O/ BE MERBICHIEL
7eBE (BB, n=8), # 10cm OFEL MREANCHIE LR (CH, n=8), BEBOLET > 1o B (D, n=8) D4 H
PRELL. BBOWEORFELT. BRIW, MESF ALY VE, BHEAYA MY VHlilaks XUBREAR, ZBHEER
V= A2 F HAOSHFBERIAIE L. BENMBOERROKER & LT, FOBIUREIRN Y FoBEEHRER, DB
BERNTEEs BERESEYRE L. BEXME(LE LT, BENMNEORES, BEREYHELL. A-B - CO3HL
LEERA RS, ABOKEEEABETSOKH LB - CHTRIHE 1A X hiEEOHMA AL, 33 AHIED
PLEBEA RO CEFTCEELL, BRAVBBIVMmMES A MY VEL, HEIHATA B COIBIDRICE~NEY
FHML T (p<0.05). ¥4, CBIZA - BELOWEBERE, -7 (p<0.05). BOFA MY VIR LY = P AxF
VIREEISBEICER o, BHEEBOV A ZF vHRBEZIBHLIDBELENEECHL LT (p<
0.05) 2%, HW ARV TBARERATHY, A - CEABEICLIEREEZLYRDX (p<0.05). EOEAHRR T, AFCE
EismBE L RIERED bhic (p<0.05). B - C2HOAMEOMEIIDFICENPRE WAL IEEELXR D VA
CHEI ATV, BEZER I CEBKIEO B MBREMEE D, W3 2»ARBVTB - CO 2RI DRCLNEE
PEL, ABCH LABELFDK (p<0.05). BEPMBOMEELS LIVEEREX, A-B-CO3H LD I IEALT
Wi, BB - C2RTOHANERTH VB CIIABKN LEEE (p<0.05) ¥3WH. UELy, WEDBELHME
Uiz 2 BECiZsi 4 DA HNERFEDMEOBEY - BREZNRELRFCHEEIATWS I LB L. HRHFEREBEC
IABRER, BENEVED TLEBL LD PNEREVREODBREEL LTEATHALEELLND.

Key words massive small bowel resection, antiperistaltic small intestinal segment,
antiperistaltic gastric tube, gastric secretion, intestinal disaccharidase activity

NNEREYIRICX D3| &I I HHEL - RINEE L, EFE
FEBRE (short bowel syndrome) & FREh, BEOERHRIERE
DAL DRAFREL BT D BEOHEFVEEL e 5.
EEOCEEHMIIRFBICRKR I h DI RETHEOESIC LS

BT BToBELTLVWBAYEE LAYRBETCLL
BEYIT, WEOH AL BN - BREEMCHRE L.

MEB L UHE

W, B EFOKGRTREBACE L LY, LaL, @E)
FEMLOMBICIIEDRTFREE O REDOEENRATRTH
D, TDBRHORSERYDELIEREYREDOEREEDT
K OWERBEBROHE I N IR TER. ¥, REWES
REERE LY FEL L TUMNEBHELIRAOR TV 5037, jiF
KEBOBERZ > T Wi LWORBERTHS.

INERETIBRE OB LRNALI N T D ARBINEE LT,
1962451 Gibson B A FH CHIBBIBEOARAM L#®E L.
Fhiit, ¥ESH B AVWEBEREORESABRA IS
AN BEEOMLRIRECE T EETHEIADAR
W, EFRINBRRTRE R, RSN X 2BES JOM

1. RBREMS LU ETILERCE

EEAEIM T AE 9~13kg DME OB X 2HE Ao, #
B REUBMER IS, BBy 2 v (24, R
10mg/kg, FiME7 + = ¢ v (OB, KB 0.025me/ke &5
ELEEREE LT, Pz —S— FRATHRECL
BIAMFERE AT, B VAR (KIEBEE, HR) 40m)/
kg/hr # AEBHE LY. DECHELTRY FALEZ =4 (K
BABE, KR) 10~20mg/kg O#IRPE S LEM L. B
FrRBw B L, Treiz W% X » 10cm IFfIOZRE, B
EA LY 10cm OfOEBROAYE LT/ NG R AR IR
L, MEXKETDERETVE LT (B1).

Abbreviations : ABC, avidin-biotin-peroxidase complex ; BAO, basal acid output; BSVR, basal secretion
volume rate; H-E hematoxylin-eosin ; IRI, immunoreactive insulin; IVGTT, intravenous glucose tolerance
test ; MAO, maximal acid output ; MSBR, massive small bowel resection ; MSVR, maximal secretion volume
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1. REMOKE

BRBOBRAEC LY, UMEtr 0% ¥IFES CHcY
& UCE (AB, n=8), MEIEROBICH 10cm DOWEEE)/ |\
»E Lci (BF, n=8), MIIBEROMICE K& TIEL
L#z# 10cm DOWIREYE E2ME LB (CH, n=8), BB
OHRETT->IoRBEE (DB, n=8) D4 WXHELL (K1).

£BELLBEOYEILI — 0 DRI (braided polyglycolic
acid suture coated with poloxamer 188, Dexon®) (Davis+Ge-
ck, Manati, USA) A\, #i4x—B - #HRSC T -7

BERBERENLER LEE RBEB#HIRIC X » Tlifs R
naXHWER Lz, (R LIcBEOMIPIR & BFT 52BN
we, BRI EBRET HEBERE » Th F R« cys LA
BrEELC.

WEEHI= VY27 - VFy F (F1FFy b+ KHA-
BIThPLEE, KER) 500kcal/ A% 5 B S L, LABATET & MR
DEMEBE L. ¥4, €7 FVF v AF ) v (CZX,
Epocelin®) (HER#EA, KR) 1.0g/H% 2 A RS Lic.

m. AFEE

1. FEDOEIL

EROGELFNUA, HE2:E, 128, 32 H0GAH
LRNCElE L.

2. BEBS WO

FHELEEIART L, B LRSS AL — v
HTF-TNEBALE FESCEE LT ELER L.
12H, 37 ERSWHBRRET- 7.

1) ERERSW

BEBBUBEN I VEEE LT R 722 v FREE LE
UfrE Lok, BEARE AR 200ml THOCE RSt B8 o ic
WIS KB Lic. DWTEEL b I5HBIC605R, »F—F
AMPLBRABETTAERYER L.

2) FEIHAMY VRIBC X A BRY WY

GROUP A

EREWRNE, Fr37A VY (42 b, HE) tug/ke/
hr %2602 FIFEFEEA L e, RSBS54 @, &E60
SHEIE AR L.

BRI LB R OB ER WE Lictk, pH 2 —
Z—=M-T0 B GEBEIER, 7)) X b pHT.0%KREE L
TO.0IN KER{L> MV Y 2 %A L THEL TV BIRES
e L.

3) MmiEH A b U EDREE

EREDE L AP, 3 2RI, KIRSIRmEE
BRETVRIEBRO MBS A ) ERRIE L.

3. HILEOHS WK DL

W1 AA, 32 AEHOBIESREBERY A + U vk
(GHilR), BATEMSBA S L UBEEBIENY < F 2 2+
vl (DA DS AEELWE L. KELEF>OL 3%
SR T MBRE 2B ICHEL, BaES, BBy
BELEAYRR LA, EARERMTACE Y AR, 10% 5L~
U VIR CEER-C T 7 4 R LR AR L. 14
RO IEBIAEER L. SEBDK 257, v
%, AEMS Ao F - CER RIS B9, 0.3% 88
{EKEIMA % 7 — 305G &1, kT, FERMEE
ZERET DD, YFEEMHCIODRIGE . F0k,
1 RHUFIC 4 CT2URER, e 5 vtk 2 R hIZ IR T304,
TESY—EFFV——ULtFr & — EHE A (avidin-biotin-
peroxidase complex, ABC) 33 (Vecter, Burlingame, USA) I
FBRTIHFREE R, ®kic, FARRFEE LER(LAEMS 7
7 Ry F v (3, Y-diaminobenzidine, DAB) B AtL, 3%
FEWE OLH) TRBEBLAALRIEE B I -1, fkk
Lete, ~< b2y U VIS TRBL, BiK, HA LK. 1kt
ELTHA A MY vHk (DAKO JAPAN, H#E), Hiv<t =2
# vtk (DAKO JAPAN) 2{FA L7z, 2%¥ithe LCE®
TEMBEEA L (K 2). GHIfR - DM EERL, BES

GROUP C

Fig.1. Schema of operative procedures. Group A, massive small bowel resection (MSBR) alone; group B, MSBR with
interposition of antiperistaltic small intestinal segment; group C, MSBR with interposition of antiperistaltic gastric tube which

Was prepared from the greater curvature of the stomach.
segment.

Each small arrow (—) shows the peristaltic course of the bowel

rate; OGTT, oral glucose tolerance test; S.D., standard deviation; TPN, total parenteral nutrition ; Diifa, v
ThAZF VAN GHIBE, HA b Y UM BEE, REEmes
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BRizwes—2xfAWT, XETINN TS YA O RS E R
LERBRFEET A ThThoMBEZELEE L, Miafr2m
BoEls o L eEMNEEY ) OMREEYER L. &£FLD
LBFRDWTENREhOTEHERRD, EHICEh bOFYE
E#{R#= (standard deviation, S.D.) K7z,

4. FEHEBEC BT HHEES X OBERIROEL

WE1HA, 3PACKORELT 7.

1) 07 FoEARRE (oral glucose tolerance test,
OGTT)

FR L HRBRBAISARBMATL DAL L, R TICEKEER
REBH L= —FH2F—FAEEALK. 1.5g/kg D7 ¥
UER OIS L, 30981200 MM 2T v mEs &
¢* immunoreactive insulin (IRI) ZE L7

2) BEIRM 7 P v EA 5 (intravenous glucose
tolerance test, IVGTT)

Fig. 2. Histological findings of gastric antral mucosal G-cells
and D-cells and jejunal mucosal D-cells by enzyme-labelled
antibody method. A, gastric antral mucosal G-cells (with
anti-gastrin antibody, X100); B, gastric antral mucosal
D-cells (with anti-somatostatin antibody, X 100); C, jejunal
mucosal D-cells (with anti-somatostatin antibody, X200).

FDRBD L 3 ARIC AR E b AERFIG2ARMAT X i
EL, ABCERBBIRCN =2 - F —FAREAL.
0.5g/kg O 7 F R ERAIRBIRE 0 4 520 T,
155 90 I M % AT\ Ik 38 X O IRL 2 RIE L7e.

3) BENBOKEAEERES HEREEEOAIE

Wl 2A, 3FARERELLThLTh ABRT 22K TR
MERL, BEZBRBIVCERFEBOKENA 275 —v
(sucrase) 38 X U~/ & — & (maltase) IEVEMEZRIE L. Hg
t% Dahlgvist'® D FEIZFE - 7o, Tiebh b, Bl LBRIFNE
ASAFZSATEALTHESS 2RI L, Zhicke
KEML TFCER L LE. BRCRT 7o viEL
10ml BEDOHFFAFESF A4 ¥~ (HABRKE, KR) ¢ H
W, 77 e vEHEY 1000rpm T5EETIRTIT-%. Thy
THIIBER L= v 7 100ul wHEBRZEWE (substrate
buffer solution) 100ul % fn% T37C, 607 M1 v+ 2 X—v 4
v Lk, TGO RIE3.0ml Nt T37C, 60491 v+.
Ny g VERToTe. BREREWE, 0.1IM < LA VB Y
v AREHEWE (sodium maleate buffer) (pH6.0) 2 A 27 v — 2 (R
JHBE, KR BBz b — A (FXEHZE) 0.056M %z
BB THDH. ¥ TGO Rz, 0.5M Tris EHEK (pH
7.0) 100ml W Zra—Adsv & —¥ (REH, KK 2mg,
0-¥7 =~ ¥ v (o-dianisidine) (FI¥#3K) 100mg =% /) -
Azl E I0ml @ oo 7=v v 1.0ml, +V +v
X-100 (Triton X-100) 20g 1=95% = % / — /v 80g % Nz 7-Eh
¥ (detergent solution) 1.0ml, % v & — & (HHES)
10mg WHB AKX ML BE 10ml DLt 8 —EH 0.5
m RN BEERTHB. 752 ELTH YT 1004,
TGO HFE3.0ml, £ERZE ¥ 1004 2 RAFCEA LTC, 604
Ml vd o= licdDk, V-2V r75vrLL
TR 100u] = TGO HFE3.0ml #EA LC37C, 6044

151
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Time after operation

Fig.3. Changes of body weight after operation. (O, group
D (control); @, group A (MSBR alone); A, group B
(MSBR with antiperistaltic small intestinal segment); B
group C (MSBR with antiperistaltic gastric tube). Each
value represents the mean+S.D. in eight dogs. * p<0.05
vs group D (control). 0, day of operation; W, week; M,
month.
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k.= a VL Or AV, S¥REF00—018 (&
BEIETR, SO R AR 420nm IC BT B MR R WE L
p. 1ERCOEIRDY v ILIER Lz, SEROEME
iz, pH6.0, 3TCOEEET lumol DA 7 m —AB LU~ | —
APV 1 S BIND v a - ADEEHECERS
g lmg H7ch & LTHEB L. EEEET Bradford” Ok
wTilE Lz, Ticbhb, 20EF|RLIcy v 70 100p 2 5 6
ERLEEHSENE R EBEK (protein assay dye reagent
concentrate) (Bio-Rad Laboratories, Richmond, USA) 5ml %#{E
ALBRIETOSTERB L. V-2V 75y e LTHE
B/ 100u KRAFEOEBESENEREK Sml 2 EE LERK T
NSEKE Lic. To%k, SXCET100—-018 (&) LAV
CHE 595nm 12K BBLE R RE Lic.

5. REEHBEFRCEIT5/NBHE OHEEMEL

HE1 AR, 3IPACERLLThERLBET O 2R T

BMEZRELEBIHE L, BEZER R JURAEEE Y IR L
ERRER L. BRIRITACEE VR, 106517 ) v
BRI BEEER, ~< b+ Y v— =% 2V (Hematoxylin-
Eosin, H-E) % fT-72. MEOEIBIVREREONE
iz e A—2EAWTITok. 1EBIAC2ERAES
BOFMET W OFHELEN L. FHUT 2HME ORI
BlooTUL, HENEREC LY ZEBEECENZIATV2)
DEELSLIWCHEBE LK.

6. BREEEFEIC R 2 KR OB EMBRENEL

WELAA, 3HPACEHLO TR ThBEESYERL, B

A

30 - .
5
=
S
& 20r
5 *
2 .
) *
j=]
(o]
-
—~ 10
]
>

0 1 |

1 3

HIZ10%H= ) Y TEZEL HE $E2 70, RETHRER
5 BEBOFE L BREL.

V. #HEH ekt

FREML, FHESD. TERLE. SHEOTHECEE
EDOREWR, “TEESBHIT OH, Scheffe ¥ F 7212
Tukey-Kramer BBIC L2 2 BEHEIC X -7, p<0.05% FE &
L.

39 B

1. SEOZEIL

NEXBEYIBRE 28T, DE10.1+0.85kg IR LTAR
8.2+1.25kg, BH#8.7+1.24kg, CHE8.411.41kg TH Y, 3
FE& LATE Ll L TR B GERA 2 B (p<0.05). fiF
# 17 AIIBHE9.3+1.16kg, CHE8.8--1.50kg & {EEHM
DEAENRALN, 3 »FIZEBHE10.5+0.70kg, CH#H 9.9+
1.23kg LIBIEMATOAECEEL T, ALK LARD
RERE 3 #» AT 8.911.45kg THY, DE11.2%1.1
kg EHB L THKREREMETH - (p<0.05) (K 3).

0. BESHEDOEL

1. EBRERSW

W1 A B OEBEWK S WE (basal secretion volume rate,
BSVR) CREHMICERLLRIEh 7. H#E 3B AICE
ik, DEET7.61.9ml/hr I LT A 21.843.9ml/hr, B
¥ 23.8+4.3ml/hr, C#20.0+4.2ml/hr TH b, PBEAELD
BRET->7 3R SR DBELHBR L CERCEEYE LR

B
1.0}
08 I~ *
)
;UJ‘ *
8 061
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]
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02
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1 3

Time after operation (month)

Fig. 4. Changes of BSVR (A) and BAO (B) after operation.
(MSBR with antiperistaltic small intestinal segment); B, group C (MSBR with antiperistaltic gastric tube).

O, group D (control); @, group A (MSBR alone); A, group B

Each value

represents the mean=+S.D. in four dogs. *, p<0.05 vs group D (control).
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(p<0.05) (X 4A).

Fh, HE 1A BOERE B WE (basal acid output,
BAO) BEBMZR k-7, HEI»AB T, DB
0.19%+0.03mEq/hr L, AR 1.01+0.20mEq/hr, BE
0.974+0.24mEq/hr, C#0.92:£0.2imEq/hr THbhH, 3F L
LDFELEE L CHBEREEYE L (p<0.05) (X 4B).

2. FRIHALMY CRIBOC X B EERSW

WELIHPACBTA2FISHA MY VRIBIC X 5 HKHIEE
¥4 WE (maximal secretion volume rate, MSVR) X & BRI
Eizabhih o7, M3 P ARBLTIZ, DI 19.1+4.2
ml/hr oL, ABE49.6+6.2ml/hr, BH#47.5+6.6ml/hr, C
$39.4+5.6ml/hr THDH, 3FWELLDPELUBRLTERLCE
fE% L o7 (p<0.05). ZD 3P THLCHEIARDIE
ExRL, ABFLOMCEREYRDI (p<0.05) (K 54).

i, B 1 HPAOERFBEHS W E (maximal acid
output, MAO) RE&BMCARBE I eh »ic. WHEIHIAKE
WTIE, D#1.05+0.21mEq/hr &L, A#E 3.36£0.58
mEq/hr, B#3.2340.53mEq/hr, C#2.58+0.41mEq/hr T
By, SHELDBELUBELTERECEERRLL (p<0.05).
O IFEOLBETRCHIRDEMELTL, AFCHLTE
BEPHDI (p<0.05) (X 5B).

3. MEFA b Y AEORE

WE1HA, 3HAOHMBEF A Y VER, ThThAR
47.5+4.5, 67.5-+6.6pg/ml, B#¥46.3+4.9, 62.8+5.6pg/

A .
50
*
~ 40F
1
e
N
(=]
=)
~ *a
5 a0t
4+
[
o]
()]
5
—
L 20 F
10 |
04 1 |
1 3

H

mi, CH44.5+4.9, 58.8+6.2pg/ml TH Y, PREKET®R»
o 3BRWTHhORRTLIDREILBRLTEELESEL
& otz (p<0.05) (R 6). ¥7z, 1 HAE3HAOMEY itz
L, A-B-COIHBEIRII»AEBTHEFELEETH-1
(p<0.085).

. B{EBEDOARDBMBEOZEL

1. BRTESHER GO S HmE

itk lp A, 3H4ALLEFMCEILh o7, ¥, 37
BBWTERLL 1 2 ACERTRREMN L T engET
1Xish o7z (R TA).

2. BRIESHEADEROSMEE

WEL1HA, 3HBELEHECER Do, Tk, £F
Lh AR, 3AFDLmEELh -1 (K TB).

3. BEFEBHERDMERO S HBE

gl HA, 37AODMRKIEThERARLL. 6121,
11.341.6cells/107mm?, B#15.342.4, 17.8%2. 5cells/
10~mm®, C#£17.4+2.5, 20.0=2.9cells/10 2 mm?, DE67.2
+6.9, 68.7+6.0cells/10mm? THH, 1HH, 3»H L3
A-B-COSHEIDBIHEBELTERKETLTVE (<
0.05). “O 3BT L ABSRLEMEERL, 30A
HEBWTARECBLOBICEREE,N A LR (p<0.05) (X
8).

V. SEBRFECST MRS SUERNOEL

1. OGTT
B *
30 -
*
“a
o
N
5 ol
a 20
.'.)
B
5
o
o)
3
< 10}
0 I |
1 3

Time after operation (month)

Fig.5. Changes .of MSVR (A) and MAO (B) after operation. O, group D (control); @, group A (MSBR alone); A, group B
(MSBR with antiperistaltic small intestinal segment); B, group C (MSBR with antiperistaltic gastric tube). Each value
represents the mean=+S.D. in four dogs. * p<0.05 vs group D (control). a, p<0.05 vs group A (MSBR alone).
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1) %1550 OGTT

MRV CTRARLIRLEEEZRL, o 35 &
L AT#304, 604, 904, 12080 VTR BV T AERELR
i (p<0.05). ZAKHLT, BERZWThOBETLDHE
LERTDILh o, —F, CEIIDR LK LATHEKE0S,

*
120 BB OEME YR Lz (p<0.05) 28, BEELOMICIZEE
R TdTrh ot (K9A).
40t o A VAV VEIBTIE, SEELLDHLEBE L CHERCEEY
RL7 (p<0.05). A+ B - C3HOHBETIRB - CHFHK
EiTel, ABMBO 2B LATH#304, 604, 904,
hd " 1205 THEDEMEY 2 L1z (p<0.05) (X 9B).
50 2) #% 3 »HAD OGTT
Wk 3 oG 1 2B LERETH Y, ABNR
*
*

LIEMER R Lo 3B & s LT A #3048, 605, 904,
40 120 CHEZY RS (p<0.05). B« C2HBIIEEEY

I Badieh o 72nt, BRILAMKI0S, CRIZAMHRE0S 120
l,~’~’*" S DBEL B LCHBICEBR 2 L1 (p<0.05) (K 10A).
1
1

1

AVvAY) VRIETIIABRRELEEEZTL, o 38 & HE

Serum gastrin concentration (pg/ml)

30
LTAMEKIS, 604, 904, 1200 CHBZERD R (p<
f’ A 0.05). B-CERLI»AIVRELTL, ARMCAERER
3 <, ERDBEABLTHAMEINS LBV TEEEZELYR D
Time after operation (month) Hr 7z (B 10B).
Fig.6. Changes of serum gastrin level after operation. O, 2. IVGTT

group D (control); . @, group A (MSBR alone); A, group 1) %1 »BD IVGTT

B (MSBR with antiperistaltic small intestinal segment); MR AR - SIS ARt 8 — VR L, ARENCE

B, group C (MSBR with antiperistaltic gastric tube).

Each value represents the mean=+S.D. in four dogs. ¥, RALATD 5T (KITTA).

p<0.05 vs group D (control). ﬁﬁﬁﬁ%lvﬁﬁﬁ%@/f vARY V{EbiAﬁﬁ‘ﬁi}{&@%ﬁ\
A B
300
120} T

o 2
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“ 250 a 10r

— —

[1)] (b}
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-/ -/

P 2
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Qo (o]
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1 - 1

~ ~ 100 L

8 200 8 ]
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L »
Dﬁ/ ] 1 D{r | i
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Fig. 7. Changes of number of gastric antral mucosal G-cell (A) and D-cell (B) after operation. O, group D (control); @, group A
(MSBR alone); A, group B (MSBR with antiperistaltic small intestinal ségmerit) ; B, group C (MSBR with antiperistaltic gastric
tube). Each value represents the mean=®S.D. in four dogs. ’
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Fig.8. Changes of number of residual jejunal mucosal
D-cell after operatin. O, group D (control); @, group A
(MSBR alone); A, group B (MSBR with antiperistaltic
small intestinal segment); B, group C (MSBR with
antiperistaltic gastric tube). Each wvalue represents the
mean=+S.D. in four dogs. *, p<C0.05 vs group D (control).
a, p<0.05 vs group A (MSBR alone).
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L, WFhOR SIS THMlo 3B & il L CHEES YT
72 (p<0.05). B+ CHIHIDICHNTEMEL & b, A%k
1595, 304r, 455 THEZE XX DT (p<0.05) (X 11B).

2) ¥ 3 nAD IVGTT

W3 AoMmEMES, | 2A - RARBCKERZzmy
LRt ot (K 124).

AR LOCAHEDL v A ) VEIX1 H A L AR AR
BRLEEELZRL, WThORARBWTLhD 3FEE gL
HRERZEDI (p<0.05). B - CHERDBCLNTER/L
b, AM®ISS, 309, ASD THEEZYZ DL (p<
0.05) (X 12B).

3. BE/NBORIEA R s e RS

) BEEBCRITEAZ S —EiEk

WE1IHA, 3HADAZ T —EEMHIZFNFHARSS 2+
9.2, 67.247.1nmol/min/mg &H, BH#T73.2+£9.0, 91.3+
10.8nmol/min/mg &M, CH#B69.3+11.4, 86.7+9.8nmol/
min/mg EH, D#ET1.24+8.3, 75.7+6.8nmol/min/mg &
Thotz. 1A CREFEEICETI o7y, ABENELE
ExRLic., 3HAATIR, A-B-C3#Ld1lpAICk~E
& (p<0.05) wimL, B CABRDECLENTEEYREL
fedd, ABRYCEEDCE I TH-T0. i, B - CHlHO3
DADER, ABLEBLTEAECEMBETH » 1 (<
0.05) (X 13A).

2) BREERBCRITAAZ 5 —EiEk
WEl1»A, 3HALLEHBCEEEZ X eh o7, A
B-C3BLL3PATRIAAKRENTERLTED, #i2
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Fig.9. Changes of blood glucose (A). and plasma insulin (B) level after OGTT in the Ist post-operative month. (O, group D
(control); @, group A (MSBR alone); A, group B (MSBR with antiperistaitic small intestinal segment); B, group C (MSBR
with antiperistaltic gastric tube). Each value represents the mean+S.D. in four dogs. * p<0.05 vs group D (control). &

p<0.05 vs group A (MSBR alone).
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Fig. 10. Changes of blood glucose (A) and plasma insulin (B) after OGTT in the 3rd post-operative month. (), group D
(control) ; @, group A (MSBR alone); A, group B (MSBR with antiperistaltic small intestinal segment); B, group C (MSBR
with antiperistaltic gastric tube). Each value represents the mean+S.D. in four dogs. *, p<0.05 vs group D (control). a,
p<0.05 vs group A (MSBR alone).
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Fig. 11. Changes of blood glucose (A) and plasma insulin (B) level after IVGTT in the Ist post-operative month. (O, group D
(control) ; @, group A (MSBR alone); A, group B (MSBR with antiperistaltic small intestinal segment); B, group C (MSBR

with antiperistaltic gastric tube). FEach value represents the mean=S.D. in four dogs. *, p<0.05 vs group D (control). a,
p<0.05 vs group A (MSBR alone).
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Fig.12. Changes of blood glucose (A) and plasma insulin (B) level after IVGTT in the 3rd post-operative month. (O, group D
(control); @, group A (MSBR alone); A, group B (MSBR with antiperistaltic small intestinal segment); B, group C (MSBR
with antiperistaltic gastric tube). Each value represents the mean#®S.D. in four dogs. ¥, p<0.05 vs group D (control). a,
p<0.05 vs group A (MSBR alone).
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Fig. 13. Changes of residual jejunal (A) and ileal (B) sucrase activity after operation. O, group D (control); @, group A (MSBR
alone) ; A, group B (MSBR with antiperistaltic small intestinal segment); B, group C (MSBR with antiperistaltic gastric tube).
Each value represents the mean+S.D. in four dogs. ¥, p<0.05 vs group A (MSBR alone).
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Fig.14. Changes of residual jejunal (A) and ileal (B) maltase activity after operation. (O, group D (control) ; @, group A (MSBR
alone); A, group B (MSBR with antiperistaltic small intestinal segment); B, group C (MSBR with antiperistaltic gastric tube).
Each value represents the mean+S.D. in four dogs. *, p<0.05 vs group D (control). a, p<<0.05 vs group A (MSBR alone).

Fig. 15. Histological findings of residual jejunal mucosa in the 3rd post-operarive month. A, group A (MSBR alone) (H-E stain,
X40); B, group B (MSBR with antiperistaltic small intestinal segment) (H-E stain, x40); C, group C (MSBR with antiperistaltic
gastric tube) (H-E stain, xX40); D, group D (control) (H-E stain, X40).
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Fig. 16. Changes of residual jejunal (A) and ileal (B) villous height after operation. (O, group D (control); @, group A (MSBR
alone); A, group B (MSBR with antiperistaltic small intestinal segment); @, group C (MSBR with antiperistaltic gastric tube).
Each value represents the mean+S.D. in four dogs. *, p<0.05 vs group D (control). a, p<0.05 vs group A (MSBR alone).
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Fig. 17. Changes of residual jejunal (A) and ileal (B) crypt depth after operation. (), group D (control); @, group A (MSBR
alone) ; A, group B (MSBR with antiperistaltic small intestinal segment); B, group C (MSBR with antiperistaltic gastric tube).
Each value represents the mean+S.D. in four dogs. *, p<0.05 vs group D (control). a, p<<0.05 vs group A (MSBR alone).




NEREDREOWREIREREC & 2 BEE 773

DB B LTEEERRDL (p<0.05). B « CHEARHII
grabht, 34 AKEEEES L2 TR
LT (p<0.05) (K] 14A).

1) BEEBCBT B <L —EESE

w1 AA, 3PADTNE—EEHR TR TR ARG
16.3, 187+19.2nmol/min/mg Z&EH, B#199+17.4, 236%
16.5nmol/min/mg B, CH#185+14.9, 227+15.6nmol/
min/mg EE, DH#209+19.4, 206+17.5nmol/min/mg &HA
hotc. A-B-COIFRLELI, 3HATRI»ACL
RTHBK ER LT (p<0.05). B - CEHEMICZIIAD
fehoteds, MEILS P ATIZABLEE L CERCEEYLTR

A i
Fig. 18, Histological findings of pancreatic tissue in the 3rd
post-operative month. A, group A (MSVR alone) (H-E
§tain, X100); B, group B (MSVR with antiperistaltic small
intestinal segment) (H-E stain, X100); C, group C (MSVR
with antiperistaltic gastric tube) (H-E stain, x100); D,
ETOUD D (control) (H-E stain, X100). Atrophy, fibrosis and
inflammatory cell infiltration of endo- and exocrine
Pancreatic tissue were not observed.
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Abstract

The usefulness of an antiperistaltic small intestinal segment or an antiperistaltic gastric tube as an interposition after mas-
sive small bowel resection was evaluated by experimental study. Adult mongrel dogs were divided into four groups; massive
small bowel resection alone (group A, n=8), massive small bowel resection restored with antiperistaltic small intestinal seg-
ment (group B, n=8), massive small bowel resection restored with antiperistaltic gastric tube (group C, n=8) and laparotomy
alone (group D, n=8). To evaluate the gastric secretion, gastric juice secretion, serum gastrin level, and numbers of gastric
mucosal G-cells and D-cells and jejunal mucosal D-cells were examined. To evaluate the glucose absorption of the residual
small intestine, oral and intravenous glucose tolerance tests and intestinal disaccharidase activities were examined.
Morphological changes were examined by measuring villous height and crypt depth of the residual small intestine under a
microscope. Body weight losses were noted in groups A, B and C. The recovery of body weight after the operation was
delayed in group A. However, in groups B and C, the recovery began in the 1st post-operative month and the body weight
had nearly reached that of group D in the 3rd month. In the 3rd post-operative month, gastric juice secretion and serum gas-
trin level in groups A, B and C were significantly increased (p<0.05), compared with those of group D, but in group C they
decreased more than in groups A and B. Gastric G-cell and D-cell numbers showed no differences between either of the two
groups. Residual jejunal D-cell numbers decreased significantly (p<0.05) in groups A, B and C compared with group D,
being significantly less in group A (p<0.05) than in group C. Glucose absorption decreased significantly (p<0.05) in group A
compared with group D; but in groups B and C it was remained almost the same as in group D. Intestinal disaccharidase
activities in the 3rd month were greater in groups B and C compared with group D, and significantly so (p<0.05) compared
with group A. Villous height and crypt depth of the residual small intestine were higher in groups A, B and C than in group
D. In groups B and C, villous height and crypt depth of the residual jejunum were significantly increased (p<0.05) compared
with group A. From the results of the present study, it was concluded that the interposition of an antiperistaltic small intesti-
nal segment or an antiperistaltic gastric tube can induce greater functional and morphological compensation than end-to-end
anastomosis without interposition, and that the antiperistaltic gastric tube is useful for reconstruction in cases of massive
small bowel resection.



