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Effects of exteriorized gastrointestinal tract in the dogs

I. Electrical activities on the stomach and duodenum

Tadaaki KUDO"Y, Naoto YASUDA®Y, Yoshihiro ITOY, Kaoru KITAZAWA?Y
Hisao HONJO" and Akira HASHIMOTO?

Y Laboratory of Veterinary Surgery
3 Veterinary Hospital

SUMMARY

The canine stomach and duodenum were exteriorized for 40 minutes (40 min group) and 120
minutes (120 min group) at room temperature (25°C) respectively. The electrodes and strain gauges
for recording the electrical and mechanical activities of the stomach and duodenum were sewn to the
serosal surface of organs during the exteriorization periods. In all dogs of the 40 min group in the
fasted phase, the interdigestive myoelectric complex (IMC) was observed on the 3rd day after the
operation and in the 120 min group were observed on the 4th day after the operation. The exterization
period for 120 minutes prolonged the periodicity of IMC on the 4th postoperative day more than for
40 minutes. Within 5 days after the operation, dogs in the 120 min group after feeding had shorter
periods of spike potential bursts (SP) in stomach than in the 40 min group. Within 2 days after the
operation, dogs in the 120 min group had lower freqencies of basic electric rhythm (BER) with SP in
the duodenum than in the 40 min group. It is suggested that the electrical activities of the gas-
troduodenal tract in the 120 min group after feeding were depressed on the gastrointestinal motility
more than in the 40 min group.

In the 40 min group, frequencies of BER with SP on the fasted dogs were observed significantly
more than on the dogs after feeding, but in the 120 min group, no significant changes were observed
on the 2nd postoperative day. It was suggested that the activity of digestive function was higher in
the 120 min group than in the 40 min group.

In the 40 min group, the gastrointestinal motility probably recoverd to normal on the 5th
postoperative day and in the 120 min group on the 7th postoperative day and thereafter.

Res. Bull. Fac. Agr. Gifu Univ. (52) : 223—233, 1987.
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BELAA 20B &+ HBCHEREHRER L UGHEREHRAE Y - o245 L, REBEYED
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fasted after feeding
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Fig. 2. Contractile curves (CC) and electrical activities (EA) of the stomach (ST) and duodenum
(DD) in the 40 min. group on the 14th postoperative day. Gastroduodenal motilities in the
fasted phase are shown in the left panel and the phase after feeding are shown in the right
panel. Contractile waves are shown in the contractile curves, and basic electric rythm (BER)
and spike potential bursts (SP) are shown in the electrical activities.

10cmfLFfl DO+ 3B TS HEREHAEBR Y HEE L, 51, BOBEHE L Y 04l 1 cmis X 0+
ZHBOERI 9 1cmiIFicEL Y — o xRS L (Fig. 1),

P40 CREIR I VBH LR B2 ABAEKBEY — € TR, B ORENER
Hx o, FRBEBROSBICHEL 2, 12058 CxRAFEEEA1200 % E L 72,
BERBLOERY —onb0oa - FR—FLUERLVETEEL, EEFOTEAE X v (A4 23 X H
L, BETHBOHER S L IR OLERFICHEY 75 7 ICER LI,

HBRRIFMBHLIY, BREF 77— F (22— 31— =y 7 vEBNESE) 20g/kg/B#13 : 008512
5%, 0N CERIRR,

3) HEX L IRERER

HER & IMERREORKE . ERETT, ERAROBENAER L IHEHEBAERY —Onboa— ¢
Z8FrvAAAY 7T 7 (RM-85: HAXKEITE) wEhiilc, HENZEHAOWBERD OfloH
BB E D X OEKBRHET ) 7 FIRATIL, BIELI, BEEXIT0.038 & L,

IAFRERAR L, BAY —C LV DBKESE KA — b« 2+ V1BEK (SR-J4,SR-J5 BARETE) 20
L, OFTZENEZFV7v7 (RP5: BAXRBTE) CTHEIELL,

L, v EBFv e s 7 (WISSIG: BAXRETE) T, LEKOHH HEEIEE25mm/min
L, FMsE o iciz60mm/mink L,

ZEREHIDEE ML 1 ~ 6 FFfE R X O 128> 0% 1 H, 2H, 3H, 4H, 5H, 7TAKIV
4B DERRT 2 ~ 4 R ORI ER L 7o,

ABHIOLEIMNE 1 AL, REIERE 2B/ME X »300RER L7,

REOOH . BETHRBOFEHCEAIKAER L VBEH XALHER (Fig2) Kk, Ei
R RAET 5 BREDCEBNLBERIEE TH 5 basic electric rthythm®?(BER) &, #hicftFeE+ 5
spike potential bursts” (SP) wEB U7, MR VT, SP cBI&E L CRETHIBICER L
Yo

ZEREHC B (3 & IR & 4% » 32T interdigestive myoelectric complex (IMC) ® ko pufEsE»
PR BIL T,

I#8 : SP % ffb7evs BER 2354 U, INHERIGICIME L2 5 7o A,

I1#8 : BER £ 5 SP o34 & IFEATHAIC 2 5 h 54,

I8 £<o BER o ff - TIREDO A X7 SP 23 FE L, BEMOBRBGEI A2 5 R 54,
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Fig. 3. Interdigestive myoelectric complex. Phase III is shown in the left panel and phase IV is
shown in the right panel.
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Fig. 4. Gastroduodenal motilities on the 2nd postoperative day. Phase III of interdigestive
myoelectric complex in the 40 min. group is shown in the left panel and tachygastria in the
120 min. group is shown in the right panel.

IVH : IS | B~OBITHTH Y, SP L OMmEHEFRIHEEL T M (Fig. 3),
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(pacemaker {b) 1w X v A1, Dfliz{ziE+ % tachygastria $EHEL - (Fig. 4)
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Table 1. Number of dogs observed the spike potensial bursts with
gastric and duodenal contractions

Sites on Hours after the operation

: Minutes of
implanted exteriorization
electrode % 1-2 2-3 3-4 45 56 12 24
Stomach 40 2/6 4/6 6/6 6/6 6/6 6/6 6/6
omac 120 0/6 0/6 1/6 1/6 4/6 6/6 6/6
Duod 40 1/6 2/6 2/6 3/6 4/6 5/6 6/6
uodentm 199 0/6 0/6 0/6 0/6 0/6 4/6 6/6
Table 2. Number of dogs observed the interdigestive FMET 1 B OEHAERICE, B &
myoelectric complex +-3BE s i BER oRAEHER I OHN
Days after the operation XL ERHRbhic, Wik 3~ 4 Kz &
Exteriorization AL ETIILHIINE-SP R B, T
period (min.) 1 2 3 4 5 7 14 —IEB T, MR 6 BRI T 4 BTG - SP A3
40 0/6 5/6 6/6 6/6 6/6 6/6 6/6 BDOLRN, BHO2HTIMEI2RHEEL 1A
120 0/6 0/6 2/6 6/6 6/6 6/6 6/6 K& ATBLND L 51l ot (Tablel),

+HRB AR - SP REICE DB
BELHNEEL, Mfithl Bdeficks\ TR LRE L v - o, MRy omEEs IMC (Fig. 4) 34
2B 6FIR5 BB DdObN; 3 BRILEAIcED B (Table2), fiithk 4 B TREFICI - TRTIE
HhHBR 2 — v IRBEIRE,

BHEMOBERICR T, MR 1 BEM»SEBNB EFTREREOIME-SP <2 —viBEIhi, F
WMEREL Y BIFEE2CEE L EELLRAHHRIABOABMOHER (Fig. 2) kk\T, BTRLTD
BER 1z LT SP 2 &4+ 52, +fB oD X 57 SP o4& RBRIUTHLS Z EE2RLT W
b, TZiEBIc k1% BER i % SP ORAFAE I AK 2B S 4 B TOMTEEL TV

(SP/BER : 24~43%),
2) BAIE12043%%

FMERIAOTFFERARCE L T2BO BER BEHE L HHEboEnAhbhie, B T BER
ASEEE A U, IR -SP 3l 3R 2 TR b uiah o e dy, itk 6 RS 4 1, 128FRC 6 B2l
LD bR, ZOX 5 IE - SP o BI040 X W BRAEEICH - 7o (Table 1), +=F5BE Tk
IR 4E-SP (3971% 6 BFRS £ TR ST, MBI 441, 1 B 6 fITRDOhtc, ME2 izl 5 &,
ZEAEDHT, +IRBOIHE - SP 3B TR A0 TH L 50l e, MitkE®Ho IMCix3 H
26l 4 ek 4 FlicBZE S hie (Table 2),

M 1B L2 BORBIIICE, +EBOINEE-SP 0FENZHIETLTEY, ZEHOHEN LD
ENPELML Tl o, LaL, tachygastria®™ b B 2 REHER M5 FHICHE L CERICEHE
Riza b i (Fig. 4), EWHITi304 L0 Ed #k#E L7, tachygastria 2384 LT\ 5/, +HBOBHE
KX B LR R b i is s - 12,

M 1B &, EHATLCHER & NGB BE I hi,

2 FBEROSH

BAE40 BE s X U120 8k > IMC FBHl, ZoiEf#is X O&#% o BER R4 4, SP »##£5 BER &4
JAEE, tachygastria 7o b O BHEEIDO T 0 SP HGEREIOMi#14H OfE & o2 Table 3 RTEY T
Boteo FRLAEBOHBERICK TS N Tabled 1 R®R L, REBOEBHE(LIUTCEEHT 58
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Table 3. Differences between the experimental values within 7 days after the operation and the standard
values on the 14th postoperative day in electrical activities of stomach and duodenum

Exterioriza-  Sites on im- Time after the operation
tion period  planted Phases Electrical activities
(min.) electrodes 1-2 2-4 3-4 45 56 12hours1 2 3 4 5 7 days

Frequenciesof BER ||| [}l ! | | |
Fasted Frequencies of SP
Tachygastria
Stomach
Frequencies of BER
After Frequencies of SP
feeding Periods of SP W i
Tachygastria
40
Frequenciesof BER || || 1
Fasted Frequencies of SP Vool W
Duodenum
After Frequencies of BER
feeding Frequencies of SP
Interval of IMC m l

Frequenciesof BER [J} I I | W Tmomn
Fasted Frequencies of SP [{| Wl |
Tachygastria ) Mmoo

Stomach
Frequencies of BER
After Frequencies of SP
feeding Periods of SP N A
Tachygastria
120
Frequenciesof BER {{{ {{ | |
Fasted Frequencies of SP [{} i W Wl W W W Voo
Duodenum
After  Frequencies of BER Wl
feeding Frequencies of SP Wl
Interval of IMC )

BER: basic electric rythm 1 " increase or prolongation T« | p<0.05
SP.  spike potential bursts | . decrease or shortening "« p<0.01
IMC: interdigestive myoelectric complex ™M« W p<0.001

) f‘%oﬁ:o
1) Z2fRi

IMC B . 148 T7eb biB#EED IMC BIIERE L LHTTH -7, Thicxt L, MEEY
g hie IMC o FHAGBIEI205 80 6 D 5 H 5 BATI80D il 2 7o, BHIE1205 80 IMC Efio
R 4 BICHBERCEEZ D - (P<0.05: UTFTHEXOBREK R Table 1z7R73), 404
BECIME T HIC4E X v IMC BfioEE b hte,

BER R4ME ¢ B BER BAEFEIWA & S EEEICHETEN LFRBCEVEZRL TV, £
DA IIFBELI20 BV TELL, M 1 ~ IR 3400 L OMIERRL T\, WAL D 1 H
WCIBEE L DERL SRR e ote, 1200 CRMH% 2 H, 3HR LV 4 BIEE[ L v EmAHR bR
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Table 4. Differences between the 40 and 120 min groups in the electrical activities

iS{:}tglsag?ed Phases Electrical Time after the operation
electrodes activities 1-2 2-4 3-4 45 56 12 hous 1 2 3 4 5 7 days
Frequencies of BER »x  xx
Fasted Frequencies of SP
Tachygastria x % x> x
Stomach
Frequencies of BER
After Frequencies of SP
feeding Periods of SP ¥ K XK XK X
Tachygastria
Frequencies of BER #x xx  x
Fasted Frequencies of SP
Duodenum
After Frequencies of BER * XX
feeding Frequencies of SP
Interval of IMC *
BER: basic electric rythm *x [ p<0.05
SP:  spike potential bursts ** . p<0.01

IMC: interdigestive myoelectric complex

7o

TR TRME 1 ~ SRR L B R TRL Tt 05 BERNE 3 B RIICEE#E(E & o ic
Abhiel7eh, 5~ 6 BT HEME TR U, 120034515 5 ~ 6 BERIICER(E & DRI Z N4 S
hig Ie ot W 1 ~ 6 REEICIX1200 BE0MOGBE X D BEICEA LT i, 6 BERILIEIITER & L £
PIEFEI N Te o Tnie,

SP {5 BER R4MHE © B0 SP %45 BER RAME ZBIEA0SEECEILATED bhisd - kit
1203 BTN 1 ~ 4 BERIC s\ CEEEE X W A LT e,

T8 TIBIR405 R C14 B OEI IR LTl SRS S 1 B & T4 LT\ Fo, 1205 BEC L%
2HEYBRE 1IRENAB 4 R ETRABRARLRE,
2) B®#M

BER #4 4% : B0 BER RAHERIABE CTHICEIIA DR T, BB /N Xhvote, ¥ 7R
hZERBD BRI - T,

THEB TRHABAOSFCEI A b i h o 7o i, 1200 BECHAi% 1 B E 2 AAMERE L B LT
Wi,

SP %f#5 BER R4 4Hf . B SP %ff5 BER RAMEXHEH L bEEME L DS L ICEELII
{, MM EX L o1,

TIRBCTRI200 BB - T 1 H & 2 BIcEERE[@E X v A LT i,

B SP #Ffksfe] . B BER RAMHE & SP RAEME I L L ICHBETE(LA R bR h - e, I
NERBIT 2 E ST % SP DRI IBIRE400BE T 4 B ¥ CERME L VG L, 12008T
B7HETEML T, BMOBRERMES HETRI20HW TSR VEB LA E -1,

REVHER . P tachygastria OFFERE2 2 HREIC 5D 5 EE 405 BT B\ T4 &
b IBUTTHo7ehy, 1205 B TRIS0%UECRSHID B - 70, 1205 BETREICHTES 2 ~ 3ERE X O
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Table 5. Differences between the phases of fasted and after feeding in the electri-
cal activities

Minutes of Sites on - Days after the operation
exterioriza- implanted Electrical

tion electrodes  2ctivities 1 2 3 4 5 1 14

Frequencies of BER #x  xx  xx X *x  xx  *x

Stomach BER with SP e o XN 0% Xx
40
Frequencies of BER *
Duodenum BER with SP *
Frequencies of BER x X % x> xx X &
Stomach  BER with SP *% L TN S S
120
Frequencies of BER * *x Rk oxx K
Duodenum BER with SP * *
BER: basic electric rythm *x 1 p<0.05
SP: spike potential bursts »* [ p<0.01

o p<0.01
Frequencies of BER in fasted phase increases more than in phase after feeding.
BER with SP in fasted phase decreases more than in phase afeer feeding.

3 H & 4 A tachygastria ZEHECRD O Il, Fho, MHRETHELTAS LME2 ~46E, 3HL
4 Bioi31204 8 tachygastria 205 BEL b R L T,

BB E405 BT tachygastria BB I hish -1, 1205 T3 £eflic tachygastria 23H%
IRk, FoRETAHRBRIIC—EOEAIRD bl T,
3) ZCHEHA & BB thE

BIRE405 B L 1203 BE O ER O &5 WA B+ 21 & A% & THE L R% Table 5 @R,

BER %448 : §o BER BAHEIZTHE L RBRPIOBICERL LN LD - 12,

328> BER R4S IBAEA0SBE NS 4 Hic, 12098 T2H, 48, 5H, THEHHIAR
By bhic,

SP ##£5 BER 44K . B0 SP %t > BER R4 2BIIE405 R TRk LI o KRB B M
R bhic, 12008 ik 1H, 38, 4H, 50, 7H&UACAREHCEMI LRI,

+ el c I BIE4A0SBIC 1 Hiz, 12008 1 B & 5 BICABOE M, RD bhis,

Z -3

BlrenERoZEHcERS IMC o 4 BHOMIIZhZhI0~1145 OB TE /o + 1B
Set U, FIPIRIBE~EE LT < 2, BRI L » THAT 5 LIRS hCUYLBE, MLEESOEE L
THER Y B HE L OBFRIPT 90 I TER,

FEE?*2013 extraluminal force transducer i & b Z24¢ L - HBER© IMC ol —E L TFH1005
OREIFFCHRAITE L < FA L, MLE LS FTHAEHET % MM % interdigestive migrating con-
traction & FEA T 322, = OZKEMONME <% — v IR L b —FL, MEHoE—%7, EHKEN
telEERIC A LT 52, — o X 5z, force transducer (X{E{LEMIREICHEE L CH O B L EEHIE
TxBEVCHFIAND DA, BEEOHRORE L FICHAFHBOMES X VOBERECER LY, £
BEoIE Y TRICKE LS 785 2 L1Ink D IBMEBRICIXE e\ & RT3, ZDRDRMRT
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TREAY -2 L VBRI WA IREROLLIHBERIC I TS SP FAERC LG O ES) /1 RI
THENENYHETAIEEE L,

PR F M O MLE EBNCBIT 2R DATL, £ TEEREBICEWTThbh TRy, MEEHL &
PR REY S 2T, BRBROHEEERICOVTRE LR RS T THREI LTV, DDA
TR, HILEEHCHCEELYRIE SRV ERED ATV B Y F AL 2 — VBT C, B
DREICL - T, BE+BERICEOBLELZONE %, TRMELIA L VEAERE, KO
B LT BB oHBEROZ(IcOVTHEE L,

BIEF ML RERE D FABRICHLEOBE N~ ELELT 5 L3 E oMb hT 5, BE, fig
IR ¥ 72 XA BB 1 v v & physiolosicileus & FEIFH TV 52, L LFDEECEEITHRE L b
E & .—C% 63’7'8'27’28)0

AP FEOBIRA0 DT TR B IV 5 WHMEHE X3 % SP % ££ 5 BER A4 (LUF SP R4AHE)
DBICE TR L 0 R L £ b s -7 (Table 3), & hix Woods 5¥12 X 2 0BlE
MEOWLEESHOBERER L~ LT\ 5, LoL+T38Bics ik SP FASME AL 1 B % o
PIRHZLATEY, BESFOHREL VERTV S, 12008135 5 O ULHESP 1345 1285 LA 12,
THEBE TR 1 BUBRmsT@Eo bhte (Table 1), 128/ H 5 24BN T T E &+ 35y
MDD bR, Mt 4 B IMC o IIIAE O B SRINARE 23 & 238 b iz (Table 2) ABFZAERIZ=
ROk 54 2 OBBFMEORBICIZIE—K LT\ D, $io, MEEE L ATED TINHESP »354 3
LRI+ _HEIB L v B TR VWEAENA S B 2 & (Table 1), SP RAMHECOWCH+ 4B Ccr hEIE
BER TSI L (Table3) 726, +#B X 0 4 Bie BT OESHIE » S 0EENE -7 2 &
ZRLTW5b, Zhd Woods 8L =K S¥DME L —FKL T\ 5,

BER QAR L H REL, HRAMPEDOYEL T {, Auerbach MEE ORI IC X h T4
ERBALTHE RT3, Ak R (Table 3, 4) 12 BER RASHE BT 2 BERLEOEEK &
HEGHEBEHBEHCERD Z L ARBL TV 5,

—75 SP BRI L W RAEL, TOMRCEEREEL TR ), EYCHRilMoBELZ 23, =
D UEBIEIC L ) SPRFREIN, /A7) VI DFEENNE SRS, ToOMEET = 2 A5
NVYFIVIRID T ey 2 N B, ABFECit Table 3 i3 & 51 SP RAHE OFA 1205 ET
40733 X 0 RIIRFEB L T b, BARERFRILS SP A CIIH R EBA RITL TV D 2 ERRLT 5,
SO & UTBERREICBIE U e R BRI X A S oIS H 5 3 2 b L ABIBIC & b BIEEE
HrbllEhad= 27 ) vofEficL 3 SP BEOHEI R ENE L SRS,

IFERE X RET D SP ORAME X REMO B CHFER & bEEME L ORICERA LR, T
i8] & B3 % SP Ffhef CIxmBE L EML T 5 (Table3), Ladb & SP R & #12120
STHICERTHY (Tabled), MR bR -1, Tibb, BEREALEET S & ABICKIT 5 E O INE
HNHETERETZEXRLT VS,

B O SPREFE BB TRFRER L 0 RBINCEINL TV 5, &S L1205EE Tz 2
FICZEREH & BRI & OIcENR BRI k> TRY, 1~T7THBETORKEOE SP 5 b 043
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