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Extraction
The homogenatcs were centrifuged at 6000 g for 30 min at 4 °C
The sediment was suspended in 0.05 mol/1 Tris/HCl buffer,
pH 7.6 containing 10 mmol/1 CaCl2, 1 mol/1 NaCl, 0.2 g/1
NaN3 and stirred for extraction over a period of 48 h at 4 °C.
Afterwards the suspension was centrifuged again at 40 000 g
at 4 °C. The supernatant was used for the enzyme assay. Por-
tions of the supernatant were treated with ammonium sulfate
in order to get precipitates at 0.20, 0.40, 0.60, 0.80, and 1.00
saturation at 4 °C. The pellets were solubilized in Tris/HCi
buffer and after dialysis against the same buffer measured for
collagenolytic activity. Protein concentration was determined
by the Biuret method (6).

Summary: A collagenolytic enzyme was extracted from the
6000 g sediment of homogenized postmortal human colon
tissue. The enzyme digests native collagen at neutral pH. The
enzyme has been concentrated by ammonium sulfate preci-
pitation. The collagenolytic activity was measured using
[l-14C]acetylated calfskin collagen, solubilized in 0.1 g/1
acetic acid. There was a significant inactivation of the enzyme
solution after the addition of 6 μπιοί EDTA to the test volume.

Nachweis eines kollagenspaltenden Enzyms in postmortalem
menschlichen Dickdarmgewebe
Zusammenfassung: Aus dem 6000 g Sediment von homogeni-
siertem menschlichem Dickdarmgewebe wurde ein Enzym extra-
hiert, das natives Kollagen bei neutralem pH spaltet. Die Extrak-
tion erfolgte mit einem neutralen Tris/HCl Puffer, der l mol/1
NaCl enthielt. Durch Ammoniumsulfatf llung wurde das Enzym
konzentriert. Die kollagenspaltende Aktivit t wurde mit [1-14C]-
acetyliertem Kalbshautkollagen als Substrat, das in 0,1 g/l Essig-
s ure gel st war, bestimmt. Durch Zugabe von 6 μιηοΐ EDTA
zum Testansatz konnte die kollagenspaltende Aktivit t der
enzymhaltigen L sung gehemmt werden.

Introduction

In the last two decades collagenases were isolated from various
mammalian tissue cultures (1, 2). Since their possible involve-
ment in the postoperative breakdown of coIonic and rectal
anastomoses had often been emphasized (3, 4, 5), we examined
extracts from the 6000 g sediment of postmortal human colon
tissue for collagenolytic activity.

Material and Methods

Colon tissue
Postmortal human colon preparates were received from the
Institute of Pathology of the University of Munich. Imme-
diately after delivery the preparates were frozen in liquid nitrogen
and stored ait - 70 °C. Only colon sections without any patho-
logical impairment were used. The postmortal period before
freezing was limited to 24 h.
The thawed colon was washed with cold water. The mucosa and
submucosa were separated and collected (1280 g wet weight
in total). The tissue (1 g) was homogenized in 10 volumes (10 ml)
of ice-cold 0.05 mol/1 Tris/HCl buffer, gH 7.6 containing 10
mmol/1 CaCl2,0.25 mol/1 .sucrose, and 0.2 g/1 NaN3 using an
Ultra-Turrax homogenizer.

Preparation of the 14C-acetylated collagen
The I4C-acetylated collagen was prepared according to the
method of Gisslow & McBride (7). A solution of 60 mg of acid-
soluble calf skin collagen in 10 ml 0.075 mol/1 sodium citrate,
pH 3.7 (EGA Chemie, Steinheim/Albuch) was added to 200 ml
of 0.1 g/1 acetic acid and ultrafiltrated in an Amicon cell (mem-
brane UM-2) to a volume of 30 ml. Immediately prior to addition
of the acetylating agent, the pH of the collagen solution was
adjusted to 8.9 by addition of 1 mol/1 K2HPO4. The acetylating
agent, 2.4 mg [l-14Cjacetic anhydride in 0.1 ml benzene water
(20 g + 80 g) (specific activity 8.7 MBq/mg = 238 MCi/mg;
purchased from Amersham Buchler GmbH & Co KG) was added
dropwise to the reaction mixture over a period of 30 min. During
this process the temperature was kept at 10 °C and the pH at 8
by addition of 1 mol/1 NaOH. After the anhydride had been
added the mixture was further stirred for 1 h. The pH of the
mixture was then adjusted to 4.0 by addition of glacial acetic
acid. The solution of 14C-acetylated collagen was dialysed
against water for 3 days until 14C was no longer traceable in
the dialysates. The solution was lyophilized and the 14C-
acetylated collagen stored at - 20 °C. The final preparation had
a specific activity of about 1.5 Χ 105 counts/mm · mg collagen.
Reaction mixtures containing 400 jug J 4C-acetylated collagen and
50 jug trypsin1) (2 U/mg; E. Merck, Darmstadt) up to a volume
of 500 μΐ never exceeded more than 5 % of the radioactivity
released by the enzyme-free blanks.

Assay of collagenolytic activity
14C-labeled collagen was solubilized in 0.1 g/1 acetic acid by
stirring for about 12 h at 4 °C. The reaction mixture contained
200 μΐ (400 jug) 14C-acetylated collagen; 200 μΐ 0.1 mol/1 Tris/
HC1 buffer, pH 7.2 containing 5 mmol/1 CaCl2, and 0.2 g/1 NaN3.
After gel formation at 37 °C in a water bath 100 μΐ of the test
solution were added. The inhibitory effects of EDTA (E. Merck,
Darmstadt) and bovine pancreatic trypsin inhibitor (5700 KIE2/
mg; Bayer AG, Leverkusen) were tested by addition of 10 μΐ of a
0.6 mol/l EDTA-solution, pH 7.2, or 50 Mg bovine pancreatic
trypsin inhibitor to the mixture. The reaction mixture was in-
cubated at 37 °Cfor 3, 6, 14, and 24 h. After incubation the
reaction mixtures were filtered through 0.8 μπι pore size, 13 mm
diameter, MF-Millipore filter (Millipore GmbH, Neu-Isenburg).
The filter retained undigested fibrils (8). 100 μΐ of the filtrate
was removed and 14C-activity was measured in a Packard-Tri-
Caxb Liquid Scintillation Spectrometer Model 3003. The values
were corrected by subtracting the counts obtained with an
enzyme-free control tube. The total activity per assay tube was
6400 counts/min. Collagenolytic activity was expressed as
counts/min of the filtrate.

1) EC 3.4.21.4.
2) KIE = Kallikrein Inhibiting Unit.
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Tab. 1. Collagenolytic activity of extracts from the 6000 g sediment of postmortal human colon tissue.
BPTI: bovine pancreatic trypsin inhibitor.

Total radioactivity
per assay tube
Trypsin control
50 Mg/tube
Extracts from
colon tissue

+ 6 /tube EDTA
+ 50 Mg/tube BPTI

Incubation
time
37 °C

[h]

24

24

3
6

14
24
24
24

Radioactivity
per tube
released

[counts/min]

6399

254

203
528

1045
3003
848

2998

Protein
of extract
per tube

(Mg)

_

—

289
289
289
289
289
289

Release
of total
activity
per tube
[%]

100

4

3.2
8.3

16.3
47
13
47

Specific
activity
after 24 h

[counts/min -/ig
protein]
_

—

__

—
—10.4
2.9

10.4

Inhibition

l%]

_

_

—
—_

72
<1

Results and Discussion

Table 1 shows the collagenolytic activities found in extracts
from the 6000 g sediment of human colon homogenates after
different incubation times. When the extracts were treated with
ammonium sulfate nearly all the activity could be found in the
precipitates obtained between 0.20 and 0.60 saturation. Beyond
0.60 saturation no further activity was detectable in the süper-
natants.
Most mammalian collagenolytic enzymes have been shown by
cell culture techniques. The present experiments demonstrate
the presence of a collagenolytic enzyme in the mucosa and sub-
mucosa of postmortal human colon. However, before extraction
of the 6000 g sediment with Tris/HCl buffered NaCl-solution no
significant collagenolytic activity could be measured in the
homogenates. This fact may be explained by a tightly bound

tissue enzyme, as already shown for some mammalian colla-
genases (9,10,11), or by high affinity inhibitors. There was no
inhibition of the collagenolytic activity by the bovine pancreatic
trypsiri inhibitor but we found a 72% inactivation of the enzyme
after the addition of EDTA to the test volume. Further studies
will show whether there are further similarities with known
mammalian collagenases.
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