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Table 1

(A) Sy staining reactivity of nerve tissue

score nerve fibers

normal
partly mildly declined
all mildly declined
partly significantly declined
all significantly declined
partly disappeared
all disappeared

S B WD =

glia cells

normal
normal
minority declined
majority declined
all significantly declined
partly disappeared
all disappeared

(B) Changes of nerve fibers and cells

nerve fibers
necrosis

score

0 n.p. n.p.
1 minority <1/3
2 half half
3 majority >2/3
4 all —

abbreviation n.p. : nothing particularly

glia cells

degeneration necrosis

ganglia cells
| degeneration | necrosis
n.p. n.p. n.p.
n.p. n.p. n.p.
minority minority n.p.
majority majority minority
all | = all
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Fig. 1a Control (0-min. ischemia) : Submucous plexuses are strongly stained by
S-100 antibody (score A : 0) and no histological damage is seen in nerve fibers
(*) and neurocytes (1 1, score B: 0). Ischemia grouns: After 30-~90-min. of
ischemia, there partly appear progressive hypochromasia, degeneration and
necrosis of nerve fibers, glia cells and gangliocytes. In the photographs of 30-,
60-, 90-min. the damage score (A+B) are about 2+1, 3+2, 4+3 respectively.
(8-100 stain, ABC, X600)

Fig. 1b After 150-min. of ischemia, the chromasia of submucous plexuses
" disappeared, and many degenerated, necrotic neurocytes (1) are developed,
the damage score (A+B) are about 5+3. (8-100 stain, ABC, X600)

OFEL S 100 EIC L b I ha /7 ) 7 i
EXORMEC T VBRI K, ORI S-1005ik5E
[tk o iR MR EHE B 5 e (Fig. 1a, 2a).
REIEF | RS T s ClL iRt & 7 v 7 Milgo
MR IM304 2 bR OB VET L, 1205

TRIEHEE LT, BI604 TR DAL &
7V 7 A 0= Ly X OB OB e F B ZE

BROBANR S, BIM0SEI MRS L E
MFELREREYE L T, FI1505 T o g
BEIREAEHEL, MRBESITECHE- Tk
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Fig. 2a Intramuscular plexuses hypochromasia () and neurocytes degenera-
tion appeared after 60-, 90-min. of ischemia, the damage score (A +B) are about
1+2, 4+2 respectively. (5-100 stain, ABC, X400)

T “3 e
B min

Fig. 2b After 150-min. of ischemia, the damages of intramuscular plexuses are
nearly the same as submucous plexuses (score 4+3). (5-100 stain, ABC, X400)

(Fig. la, 1b). —77, HEMER I\ TIRM305
THEEGOLEH LIRS hich - o it
BEROEFEFAEHCED R, fEfRoE{it
HETAEE L 9305 FBATHE LY, Bl
BOSHREREAEE - LBERBRECEEYEL T
72 (Fig. 2a, 2b). T7cb®, EBMmM305 5 521051
HIFTND T EOEEREA 7 — L5 &, FHE T
BETI22.4, 5.5, 7.1, 7.8, 8.4, 8.9, 9.4, WHEM
BETI30.6, 2.5, 4.8, 6.3, 7.2, 7.9, 8.9TH Y,
HETHRECTIHEMEEL VBE(REEIAE

2D LR (Fig, 3). ok, BETMLRENE,
FOEBR 5 SLUACELEL, KBEREYELL, %
72, H& ERBOERTAL S LEBMS0F5TH THE
SR OBEOEFE L EEARBOFIENR bl s,
L&%@@%@mtzmuﬁﬁmhséahmmo
. BB TR VRGREOEEAEII200 TR LA,
180‘1}1 VRER B i R A D B e,
EBREE | (RBEMERIS D 505 CHE
DEFHIIFBE L DIFEL Y, VTR ITELITE
EL7:, #HEoE T, MEOBES LMD H
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Fig. 3 The damage scores of submucous plexuses
in hypoxic group are decreased significantly than
those of ischemia group, but no clear difference is
seen in intramuscular plexuses.

—®— submucous plexuses
—e— intramuscular plexuses
- submucous plexuses
Zee intramuscular plexuses
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{Score) }hypoxia agroup

101

]

B, B EAR LR, WD EHERBICE B & 3E
FEOREEEYZE L T\, BEaREOEERIR
BRI HEST L (Fig. 4, BEE A =27 —TH3 &, H

B B B R i 1 B 9 5 R B LFRIBT R BisbiE 2% 115

BETE T30, 60, 907 TrhFhl.3, 4.4, 6.1,
BTix0.1, 2.4, 4.4TH Y, HETHREOEEE 1L
MBI VBEETHHY, HEMEEORITE RN
Bt~ Rohizh -7 (Fig. 3.

EE 2
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DBEREZ100% &+ 1, MEO S E IR HBEEE
Bo#W50%% Tt (Fig. 5). BEAMBEREILS-
L003itRIC & DR X h, Hr iR EiMiE & S-1004164
ZEABEEY LTV, FBEABRORTEIRD
ht, BEER 27 —130.0ThH -7 (Fig. 6).

R EE | HEEEE I O\CTIREN0S THREORE X
DIFE L, 905 TREE O TEEPIE S L 01205 TR
MR ZEH, BIEL Ro5hi (Fig. 7a, Tb), B
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THH, Bl L L b HEREEOETILFTRLRED L
it (p<0.01, Fig. 5.

Fig. 4 Submucous plexuses of hypoxic perfusion group (Figures above): Hypochromasia
and slight degeneration of most nerve tissues are noted after 60-min. of hypoxic perfusion,
and when 90-min., the damages become more serious. Intramuscular plexuses of hypoxic
perfusion group (Figures below) : Hypochromasia in glia cells and nerve fibers is observed
after 60-min. of hypoxic perfusion, when 90-min., part nerve tissues develop degenerate and

necrotic changes. (S-100 stain, ABC, x400)




19924111

6702737

Fig. 5 With the ischemic period prolonged, the ratio of villi area to mucosal
area is remarkably decreased. After reperfusion 3 days. the villi area recover to
normal in the groups of 30- and 60-min. ischemia; while this recovery is
observed after 7- and 14-day of reperfusion in the groups of 90- and 120-min.

ischemia.
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Fig. 6 The plexus damages of 30- and 60-min.
ischemia are recovered to normal after 1- and
14-day reperfusion respectively. While after
14-day reperfusion, no recoveres were found in
the group of 90-min. ischemia, and the damages
even become serious in the group of 120-min.
ischemia,

Score
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B304 7 HEEE MR E O Y EM IR & & b
TL, 05 TRIEHEAL, HEEBOEM, EELE
Bicis -7, 1205 CAEMROBIEL B
L, M E A CERERREBCE- - (Fig.
8a, 8b), TiehbEMEING T LOREEDA 2T —
131.8, 4.0, 5.1, 6.6 TH -7 (Fig. 6).

FHERE . B30, 607 ORBFEEIBERK LA
B, 3HB CE¥&EELAFig. Ta), R0, 120
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Fig. 7a The villi damages of 30- and 60-min. ischemia completely recovered
after 1- and 3-day reperfusion. (H & E, X100)

30-min-1

hedbildpta

%

60-min-1+3-day-R

Fig. Tb In the groups of 90- and 120-min. ischemia, structural disorder could still
be found after 7- and 14-day reperfusion even though villi hight restored. (H &
E, X100)
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Fig. 8a The plexus damages of 30-, 60-min. ischemia group are recovered after 1-, 14-day
reperfusion. (S-100 stain, ABC, X200)

control

60-min- 1 +7-day-R

Fig. 8b After reperfusion 14 days, almost no damage recovery is found in the group of
90-min. ischemia ; and in the group of 120-min. ischemia, the plexus damages develop even
more serious. (5-100 stain, ABC, X 200)

90~-min-1 90-min- 1 +3-day-R 90-min-I+14-day-R

120-min- I 120-min- I +7-day-R 120-min- I +14-day-R

69(2739)



70(2740)

Table 2 Macroscopic findings after reperfusion

Duration of ischemia 30 min.
Day after reperfusion 1 3 7
No. of cases (n=) 5 5 5
Survived intestine 5 5 5
Adhesive intestine 0o 0 0
Proximal dilatation of 0 0 0
the ischemic intestine
Necrosis or perforation 0 0 0

of the ischemic intestine
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Immunohistochemical Studies on Damages of Intestinal Nerve Plexuses in Ischemic State

Dazhi Chen, Masahiko Onda, Yukichi Moriyama and Yonejiro Nakajima
The First Department of Surgery, Nippon Medical School

The genesis and development of intestinal nerve plexus damage in ischemic and hypoxic states in the dog was
investigated using immunohistochemical methods. The intestinal nerve plexuses were strongly stained by S-100
antibody in the control group, but no histological changes were observed in nerve fibers or neurocytes. The S-100
protein staining of intestinal nerve plexuses decreased from 30 minutes of ischemia, and degeneration features of
neurocytes and nerve fibers appeared. After 150 minutes of ischemia, the S-100 protein staining of intestinal nerve
plexuses almost disappeared, swelling of nerve fibers and necrosis of neurocytes could be clearly observed.
Approximately the same degree of damage was found in the perfusion groups with hypoxic blood. On the other
hand, ischemia-reperfusion tests were also conducted in mice. After 60 minutes of ischemia, mucosal damage was
repaired after 3 days of reperfusion, whereas intestinal nerve plexus damage required 14 days to recover. After 90
minutes of ischemia, mucosal damage had returned to normal 14 days later, but clear repair did not appear in
plexuses. In groups exposed to 120 minutes of ischemia, the damage was even more severe.
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