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Experimental Studies to Estimate the Intestinal

Viability Using Dielectric Parameter

Hiroshi MATSUO

Department of Advanced Surgery, Division of Organ Pathobiology, Gifu University School of Medicine

(Director : Prof. H.HIROSE)

Background: This study aimed at establishment of evaluation of intestinal viability before release of the strangulated intestine
by measuring electrical properties.

Methods: In the rats, the 20 cm segment of the distal ileum and mesentery with the blood vessels were strangulated with
compression device consisting of an acrylic ring and a balloon. The intestine was strangulated for 0, 2, 15, 45, 90, and 120
minutes. The conductance and capacitance obtained by impedance analyzer were used to calculate %tan & m in the strangulated
intestine. ATP was measured as well. In another experiment, after the various periods of strangulation, %tan & m was measured
just before release of the strangulation. Rats were divided into Group A (survived for 7 days) and Group D (died within 6 days) .

Results: There was a positive correlation between %tan § m and ATP levels (R=0.80). Additionally, %tan & m was sig-

nificantly more in Group A than in Group D (p<<0.05). There was no death at 80 % or more in %tan 8 m, and was no survival

at less than 74 % in %tan & m except for two rats.

Conclusions: These results suggested that %tan 6 m may be a useful index of the viability of the strangulated intestine before

reperfusion.

Acta Sch Med Univ Gifu 51 : 61—66 (2003)

Key words : intestinal viability, dielectric properties, ATP, strangulated ileus, ischemia
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Fig. 1 The 20cm segment of the distal ileum was strangulated.
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Fig. 2 Ileum and mesentery with the blood vessels were strangu-
lated with compression device consisting of an acrylic ring and a
balloon.

INEHEEE ATP BB ENEIE

B & B L E OISR, OB & AR
FIZTHEB L, BHEEORIABZ I Ry, 248
BlsfiAsaze L7z, RFHI R EE L%, 0.5NBEE
FE A AR EY R — L7z, 3000 rpm, 1555 D &L 55
MElh Bl A YRR, KR A ) v AKEE VTR
L, T 212,000 rpm, 34 D05 B & fEAT L 727,
HPLC (Tosoh t1#4) % Fl\V CHAFIREESH 2D O ATP
& (umolgdw) %Ml L 72, #1 7 4 1L ODS-80TM

(Tosoh #H#2), R 713 HEL & A (0.5M, pH6.0)
AL,

I BRESAL 515 61—66 (2003)

FEFHEDEIE

AN O 5 EEFFE O S R BT AR & V7 2 B
ETIT 272, BER L O, Fig. 3 0 < [F#Fm
BT 12g ORI T/IGICEE L7z A% ERERN IR
L, EBiozREnCAlL:, f1 Y E=F 2 AT7F 5
A 4 — (Yokogawa-Hewlett-packard, Model 4194A) % H
V10 kHz~100 MHz DA2EREE BT A2 57 5 v A

(G) ¥y iy sy (C) MWlEL BHNG
BLTC2S tand HH LY, 10 MHz~ 100 MHz O ¥ —
7fE% tandm & L7z, JRIMATO tandm OE%100% & L
BRI & 254 % %tandm & L CER L 72,

probe

OO ORIV OD O Om S

/ y
intestine g7

Fig. 3 The coaxial probe was placed on the small intestine and
fixed.
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Fig. 4 Changes of %tandm. : %tandm decreased after estab-
lishment of strangulation for 45 minutes, thereafter it kept decrease
relatively mild up to 120 minutes.
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Fig. 5 Levels of ATP in the rat small intestine after strangulation.
: The intestinal ATP levels decreased rapidly from the start of stran-
gulation till 15 minutes.
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Fig. 6 Correlations of %tandm with ATP levels. : There was a
positive correlation between %tandm and ATP levels during
ischemia. (P<<0.01, R=0.80).
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Fig. 7 Relationship between 7 days survival group and %tandm.
: The %taném just before reperfusion in group A was significantly
higher than that in group D (P<0.05).

Table 1 Relationship between %tandm and survival for 7 days.
: There was no death in group H, while no survival in group L ex-
cept for two rats.

H M B L7
sugtigal 100% 72% 15%
Group A 5 8 2

Group D 0 3 11
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Fig. 8§ Relationship between ischemic periods and %tandm just

before reperfusion. : All the rats strangulated over 60 minutes died

within 4 days.
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