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Table 1. Time dependent change of numbers of myenteric plexus (pefllimoral to the site of transection

Types of cells

1 2 3 Total
Groups
CON 23.1£5.3 14434 59.3+13.6 97.1420.2
3d EXP 9" 24 55t1.3 43.9-10.6 59.114.2
% change 58.094 * 62.4% | * 26.1% | * 39.2% | *
CON 24.3+6.2 13.3+2.8 58.8£12.7 96.4-19.3
7d EXP 11.5:2.4 5.2+11.0 39.9+8.5 59.14+14.2
% change 52.99% * 61.2% | * 32.2% | * 38.7% | *
CON 23.0+4.8 15.0£4.0 57.4+11.2 95.4+18.2
15d EXP 13.4:3.2 7.8:1.9 50.2£12.0 71.4:17.1
% change 41.694 * 45.1% | * 12.7% | * 25.2% | *
CON 23.9t£5.5 14.2+3.84 59.9-14.0 98.0+20.4
30d EXP 20.14.8 10.9+2.6 55.0£15.6 85.9:23.0
% change 16.09 * 23.4% | * 8.2% | 12.3% | *
number: Mt£S.D., *: p<0.01
d: days, CON: control group, EXP: experimental group
Table 2. Time dependent change of numbers of myenteric plexus (pef)limamal to the site of transection
Types of cells
1 2 3 Total
Groups
CON 19.7+45 12.5+2.9 62.4-14.4 94.6+19.7
3d EXP 9" 24 55+1.3 43.9-10.6 59.114.2
% change 50.79%4 * 56.0% | * 29.7% | * 37.6% | *
CON 20.3t4.2 11.5+2.0 61.4-13.9 93.2:18.7
7d EXP 8.8:2.1 5.7t14 39.1£9.4 53.6£10.0
% change 56.8% * 50.3% | * 36.3% | * 42.5% | *
CON 22.4+4.9 15.0£4.0 59.3t12.8 96.419.4
15d EXP 15.:3.6 7.7M+1.9 55.1+13.2 77.9:18.7
% change 32.84 * 48.4% | * 7.1% | 19.5% | *
CON 23.5t£5.3 14.1+4.0 60.2£13.0 97.8:22.5
30d EXP 16.8:5.0 9.6£25 56.2+14.6 82.5-19.2
% change 28.694 * 31.9% | * 6.7% | 15.6% | *
number: MtS.D., *: p<0.01
d: days, CON: control group, EXP: experimental group
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Table 3.Time dependent change of numbers of {B@per 1
mn?) in oral to the site of transection

Types of
cells A B Total
Groups
CON 108.2£19.0 59.3t14.2 167.6:21.2
3d EXP 08.8-23.7 34.5:8.3 133.3:32.0
% change 8.7% 41.8% | * 20.4% | *
CON 112.3+19.2 58.8:13.8 171.123.2
7d EXP 71.2+12.3 36.#48.8 107.9£20.3
% change  36.694* 37.6% |* 37.0% |*
CON 104.9£18.5 59.5t14.4 164.4-21.0
15d EXP 96.5-14.4 459+-11.0 142.4:19.1
% change 8.0% 228% | *  13.4% | *
CON 115.8£19.5 60.2:14.8 176.6:23.3
30d EXP 109.%+18.9 53.8:12.9 162.%229
% change 5.8% 10.8% | 7.5% |

number: MtS.D., *: p<0.01, ICGI: type 1 interstitial cells of Cajal
d: days, CON: control group, EXP: experimental group

Table 4.Time dependent change of numbers of {B¢per 1
mn?) in anal to the site of transection

Types of
cells A B Total
Groups
CON 1194217 55.0:13.2 174.#28.3
3d EXP 85.2-20.4 31.5t7.6 116.A22.0
% change 28.894 *  42.7% | * 33.2% | *
CON 109.9+19.8 56.2£13.5 166.125.8
7d EXP 76.9-18.5 40.2£9.7 117.1-22.2
% change 30.1%4 * 28.5% | * 29.6% | *
CON 111.9%20.8 58.5£14.1 170.4:27.9
15d EXP 90.5-21.7 43.8£10.5 134.3:22.3
% change  19.19%4 * 25.1% |*  21.2% |*
CON 120.8£21.1 58.0:t13.9 178.8:-28.8
30d EXP 119.9%209 51.5-12.1 171.4:27.6
% change 0.8%] 11.2% | * 4.2% |

number: Mt S.D., *: p<0.01, ICGI: type 1 interstitial cells of Cajal
d: days, CON: control group, EXP: experimental group
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Legends for Figures

Fig. 1. Types of myenteric neurons. 1: Type 1 cell, large and round cell with rich cytoplasm. 2: Type 2 cell, ovoid cell with rich
cytoplasm. 3: Type 3 cell, small cell with scanty cytoplasm. NADRdstain. Scale bars, 2.

Fig. 2. Types of ICCIs. A: Type A cell, round cell with 3 to 5 cytoplasmic processes. B: Type B cell, ovoid cell with 2 or 3 cytoplasmic
processes. MP: myenteric plexus. ZIO stain. Scale bagsn50

Fig. 3.Morphological changes of myenteric neurons in the intestinal transeetioastomosis model. NADHR stain. Scale bars, 25
pm. A: Control group. All types of neurons were stained for NADRlintensely. Each neurons have distinct cell boundary. B: 3
days after transection group. Most neurons showed low NABHeactivity and indistinct cell boundaries. Some neurons
showed degenerative changes (*). C: 7 days after transection group. Many neurons showed degenerative changes with low
NADH-TR reactivity (*). D: 15 days after transection group. NADR reactivities of neurons were increased compared with
that of the 3days and 7days after transection groups. Each neuron showed distinct cell boundary. E: 30 days after transection
group. Many neurons showed high NABIHR reactivity and distinct cell boundaries.

Fig. 4. Morphological change of ICG in the intestinal transectiereanastomosis model. ZIO stain. Scale bargirB0A: Control
group. ICCls are found between the myenteric plexus (MP), consisting rough rectangular networks. B: 3 days after transection
group. Most ICGls were degenerated. 1G€ had many cytoplasmic vacuoles (arrow head). MP: myenteric plexus. C: 7 days
after transection group. Many IGI€ had cytoplasmic vacuoles (arrow head) as in that of 3 days after transection group. D: 15
days after transection group. Most IKIOwere normal appearance. Some 18®ad cytoplasmic vacuoles. E: 18€in 30 days
after transection group. Intact IG€, consisting rough rectangular networks were seen.
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Abstract

The Morphometric Changes of the Enteric Nervous System
in the Intestinal Transection-reanastomosis Model

Soo-Youn Oh, Ung-Chae Park, Kyung-Rae Kim, Jun-Ho Wang?,
Jae-Dong Lee!, Soon-Je Kim?!, Wu-Chul Song?, Seung-Hwa Park?

Department of General SurgeAmnternal Medicine,
2Anatomy, College of Medicine, Konkuk University

This study was performed to investigate the morphometric changes of myenteric plexus and type 1 interstitial cells of
Cajal (ICGI) in regeneration process of small intestine transection.

Sprague Dawley rats (260250 g) were anesthetized with ether; then the full thickness of ileal wall were semitran-
sected; and subsequent dneend anastomosis were performed by usir@ $lk suture thread. Shaaoperated rats,
which only underwent the laparotomy, were used for control group. Experimental animals were sacrificed at 3 days, 7
days, 15 days, and 30 days after the operation. In each group myenteric plexus 4SdveE€ prepared by histo-
chemical method (NADHIR stain for myenteric plexus, ZIO stain for 18€) and cell numbers were counted by
image analyzer (Image plus psc0, Media Cybermedics, USA).

Degeneration of myenteric neurons and {8@ccurred simultaneously and it was similar in oral and anal to the site
of transection. Degeneration effects were most prominent at 3 days and 7 days after intestinal transection. In myenteric
plexus, many neurons had degenerated appearances and about 40% of them were lost. Mésthaidl©@oplasmic
vacuoles and 2837% of the cells were lost. At 15 days after transection, there were no more degeneration in
myenteric neurons (2025% cell loss) and ICTs (20~ 13% cell loss). At 30 days after transection, numbers of
myenteric neurons were not recovered as that of the control group. However numberdsoiiE€ as similar as that
of the control group.

In conclusion, we confirmed that degeneration effects of intestinal transection are more severe in myenteric plexus
than in ICCls, and recovery of cell loss occurs more slowly in myenteric plexus.

Key words : Intestinal transectiereanastomosis, Myenteric plexus, Type 1 interstitial cells of Cajal-{(8sCRe-
generation, Morphometry
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