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The polarization characteristics of collagen fibers were evaluated in the healing
esophageal anastomotic submucosa of rats at various postoperative time points.
The effect of systemic application of epidermal growth factor (EGF) on the
anastomotic healing was also evaluated.

The breaking strength of the anastomosed esophagus was significantly decreased
on the 4th postanastomotic day, while hydroxyproline concentration or content
showed no significant decrease concomitantly. The percentage of collagen fibers
with longer polarization wavelengths was significantly decreased at the
perianastomotic site on the 4th postanastomotic day. In EGF-treated rats, both
breaking strength and the percentage of collagen fibers with longer pelarization
wavelengths were significantly increased compared with those of EGF-untreated rats,
whereas hydroxyproline concentration or content showed no significant changes
between two groups. These findings suggest that the changes of polarization
characteristics of the submucosal collagen fibers are essential in maintaining the
integrity of the healing esophageal anastomosis. The qualitative changes of
collagen fibers may be partly responsible for the beneficial effect of EGEF on the
esophageal anastomotic healing.

Key words: wound healing, collagen, polarization, anastomosis, epidermal growth

factor, esophagus
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Pk ) OK F 9 2N —B L THEITIC F L7, Colors of Longer Wavelengths

Breaking Strength(g)
R 100
o ¥ (0/4)
300 1 (0/5) Lk . 4
(5) T e . @ L
2507 60 1
* (5)
2007 40 - ()
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150 (4/4) 20 -
100 7
0 . ¢ -l
50 ] Control Day4 Day7 Day10 Day?21
0 i ' Fig. 4. Percentages of collagen fibers with polarization
Control Day4 Day7 Day10 Day?21 colors of longer wavelengths observed at esophageal
. anastomotic submucosa. Datas are given as mean +SD.
Fig. 1. Breaking strength of esophageal anastomoses with Figures in brackets indicate number of samples observed.
sutures. Datas are given as mean -+ SD. Figures in brack- *:p < 0.05 vs Control.

ets indicate number of samples broke at anastomotic site /
total number of samples observed. *: p < 0.05 vs Control.

Hydroxyproline Concentration
(nmol/mg tissue)

Days after Surgery
- Healing Parameters
60 & 4 7 10 21
50 1 Local Edema 4 # * %
40 1 PMN Leucocytes ++ +
w Macrophages + +
30 A ’ [ Fibroblasts T + + +
{ Granulation Formation * 4+ ++ ++
201 Re-epithelialization - + + +
10 1 Muscle Layer Continuity = - - +
0 Table 1. Histologic findings of the healing esophageal anastomoses.
Control Day 4 Day 7 Day 10 Day 21 Each section was evaluated and scored by the individual pathologist in

the blinded manner.

s e 2 . ] Scales are - (negative), + (weak), ++ (moderate) and +++ (strong).
Fig. 2. Changes in tissue hydroxyproline concentration. PMN: Polymorphonuclear

Datas are given as mean + SD. *: p < 0.05 vs Control.
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Breaking Strength(g)
300 7 T
250 1 J5) |

*

200 1 [

] ¥
150 1.(5)

100 1

50 1

0

Control EGF(-) EGF(+)

Fig. 5. Breaking strength of esophageal anastomoses at Day 4
with/without EGF challenge. Datas are given as mean -+ SD.
Figures in brackets indicate number of samples observed.

*: p < 0.05 vs Control. 1: p < 0.05 between two groups.

Hydroxyproline Concentration
(nmol/mg tissue)

Aot I——NS—]

30 1
25 1
20 1 -
i %
10
8
0

Control EGF(-) EGF(+)

Fig. 6. Tissue hydroxyproline concentration of esophageal
anastomoses at Day 4 with/without EGF challenge. Datas
are given as mean £ SD.

NS: Not significant.

Hydroxyproline Content
(nmol/mm tissue) l_ NS _]

T#

2257
175, :
150 1 *
li2 g
100 1
5 3
50 1
25
0

Control EGF(-) EGF(+)

Fig. 7. Tissue hydroxyproline content of esophageal anastomoses
at Day 4 with/without EGF challenge.

Datas are given as mean + SD.

*: p < 0.05 vs Control. NS: Not significant.




% Collagen Fibers with Polarization
Colors of Longer Wavelengths
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Fig. 8. Percentages of collagen fibers with polarization
colors of longer wavelengths observed at esophageal
anastomotic submucosa treated with/without EGF.

Datas are given as mean L SD. Figures in brackets
indicate number of samples observed.

*: p < 0.05 vs Control. f: p < 0.05 between two groups,
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Fig. 9. Histologic findings of the perianastomotic site treated with/without EGF challenge.

(Hematoxylin-Eosin staining, X 400)
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