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The activity of pancreatic lysosomal enzymes of rabbit
during induced experimental diabetes mellitus

According to literature, the activity of lysosomal enzymes changes during pancreatitis acute and
pancreatic neoplasm (1, 2, 4). For that reason we decided to follow it during experimental diabetes
mellitus.

MATERIAL AND METHODS
Material and methods like in previous study (3).
RESULTS

Tablel presents the activity of free pancreatic lysosomal enzymes of rabbit during experimental
diabetes mellitus, and table 2 presents the connecting ones. According to table 1, the activity of free
acid phosphatase decreased in the course of disease, primarily slightly so that it decreased by 66.1%
in rabbits within 3-months’ diabetes and by 62.3% in rabbits with 6-months’ diabetes in comparison
with the control group, which is extremely significant statistically. The activity of connecting enzyme
in the course of diabetes decreased in comparison with the control group. It was the greatest in the
group with 6-months’ diabetes (by 54.3%), which is also extremely significant statistically.

The activity of free B-galactosidase decreased significantly in the course of disease and reached the
level 83.3% lower than in the control group, which is extremely significant statistically. The activity of
connecting B-galactosidase primarily decreased by 75.6% and 77.4% and then started to increase slightly
in the group with 3- and 6-months’ diabetes. The activity of connecting p-galactosidase during diabetes was
statistically different in comparison with the control group and this difference was extremely significant.

The activity of free N-acetyl-B-D-glucosaminidase (NAGL) decreased during the experiment. A
decreasing trend was the most significant in 6-weeks’ diabetes group of rabbits (by 70.2%), 3-months’
diabetes group of rabbits (by 72.4%) and 6-months’ diabetes group (85.5%). The activity of connecting
enzyme also decreased in the course of the experiment and reached the lowest value in the group with 6-
months diabetes. It was 75.1% lower than in the contro! group, which is extremely significant statistically.

Regarding the activity of free katepsin D, there was recorded, a statistically significant increase
for 3 months and then the activity started to decrease to reach the value 25.5% lower in rabbits with 6-
months’ diabetes than in the control group. The activity of connecting katepsin D primarily decreased
in rabbits with 3-weeks’ diabetes and then it increased by 96% in 3" and 6" months of experiment in
comparison with the control group, which is extremely significant statistically.



768 Z. Wéjtowicz, F Burdan, M. Pliszczynska-Steuden, G. Kis, J. Golan, M. Blaszczak

Table 1. The activity of free fractions of pancreatic lysosomal enzymes in rabbit
during induced experimental diabetes

Fraction Control erou 3-weeks’ 6-weeks’ 3-months’ 6-months’
of enzymes ’ group diabetes diabetes diabetes diabetes
. 37.66 31.79 31.03 12.77 1420
Acid phosphatase |}, o £10.52 £12.82 .52 +3.05
: 45.84 27.96 8.90 8.32 7.66
B -galactosidase £15.01 825 +2.02 +2.03 +1.16
49.67 45.50 148 13.71 7.23
NAGL £17.22 £14.25 +3.15 +2.95 £1.16
. 42.00 57.90 63.70 56.1 31.30
Katepsin D £16.05 +20.05 2232 +19.85 £12.25
. 73.50 80.60 110.80 87.50 52.80
Katepsin L £28.51 +30.22 +42.32 +33.03 +18.55
Linase 22.54 42.86 84.30 71.03 4561
P +6.82 +12.85 44528 426.25 £17.02
Sulohatase 2.94 424 235 9.96 4.48
P £0.12 £1.02 +0.08 £2.15 £1.15

The activity of free katepsin L. was higher in groups with 3- and 6-weeks’ and 3-months’ diabetes
than in the control group and reached a statistically significant different value in the group with 6-
weeks’ diabetes. In the group of rabbits with 6-months’ diabetes there was recorded a statistically
significant decrease of this activity by 28.2% in comparison with the control group. The activity of
connecting katepsin L was the highest among all tested enzymes. An extreme growth of the activity of
this enzyme was noted in rabbits with 3- and 6-months’ diabetes (by 90.1% and 95.3%), which is
extremely significant statistically. Regarding the activity of free lipase, there was noted an increase,
which reached the maximum value in the rabbits with 6-weeks’ diabetes (by 274%) and 3-months’
diabetes (by 215.1%) in comparison with the control group. The activity of connecting lipase primarily
also showed a increasing tendency, reaching the highest value in the group with 6-weeks’ diabetes. It
was 181.2% higher in this group than in the control group, which is extremely significant statistically.
However, the activity of this enzyme in the group of rabbits with 6-months’ diabetes decreased below
the value of the control group. The activity of free sulphatase was the lowest among all tested enzymes.
It increased and decreased alternately in the course of the experiment and the greatest value of this
activity was noted in rabbits with 3-months’ diabetes. It was by 238.7% greater than in the control
group, which is extremely significant statistically. The activity of connecting enzyme increased during
the disease and reached the greatest value after 6 months, which exceeded by 343.4% the activity in
the control group.
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Table 2. The activity of connecting fractions of pancreatic lysosomal enzymes in rabbit
during induced experimental diabetes

Fraction Control grou 3-weeks’ 6-weeks’ 3-months’ 6-months’
of enzymes group diabetes diabetes diabetes diabetes
Acid phosphatase 85.89 57.08 39.32 45.42 79.98
phosp 32.02+ +18.92 +16.03 +18.21 +28.21
B -galactosidase 35.14 8.59 7.97 10.68 19.24
g +14.05 £221 £21 £3.32 +7.15
27.54 19.84 8.48 16.43 6.86
NAGL +8.15 +6.52 +2.21 16.52 +1.92
Katepsin D 54.00 45.10 56.60 105.50 105.80
P +16.52 +15.52 +17.22 +42.15 +42.27
Katepsin L 98.40 103.70 109.90 187.10 192.20
P £38.21 +40.28 +43.32 +62.11 +63.25
Lipase 48.94 64.00 137.62 53.07 44.70
P +15.62 +18.52 +52.15 +15.21 +14.89
Sulphatase 3.19 4.38 340 8.71 14.14
p 40.52 +0.82 £0.61 £2.32 £3.21
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SUMMARY

The investigations were carried out on New Zealand rabbits, male adults. Diabetes was provoked
by means of an i.v. injection of alloxan. Segments of pancreas were taken to the investigation. The
material was homogenized in the solution of saccharose. The activity of the examined lysosomal
enzymes was marked with the proper substrates. Regarding free enzymes, the activity of katepsin L
was the greatest. The activity of free NAGL, B-galactosidase, katepsin D, acid phosphatase and lipase
was lower and the activity of free sulphatase was the lowest. Regarding connecting enzymes, there
was the greatest activity of katepsin L and acid phosphatase, a lower activity of katepsin D, lipase,
B -galactosidase and NAGL and the lowest activity of sulphatase. The activity of the lysosomal enzymes
was variable in the course of diabetes and it was usually statistically significant.
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Aktywno$¢ enzyméw lizosomalnych trzustki u krélika w przebiegu cukrzycy doswiadczalnej

Badania przeprowadzono na krélikach samcach rasy nowozelandzkiej bialej. Cukrzyce
wywolywano poprzez dozylne podanie alloksanu. Do badari pobierano wycinek trzustki, ktéry
homogenizowano w roztworze sacharozy. Aktywno$¢ enzymow lizosomalnych oznaczano przy pomocy
odpowiednich substratéw. Z enzyméw wolnych najwigkszg aktywno$¢ wykazywala katepsyna L,
mniejszag NAGL, B-galaktozydaza, katepsyna D, fosfataza kwasna i lipaza, najmniejsza zas sulfataza.
Sposréd enzyméw zwigzanych najwigkszg aktywnos¢ przedstawiata katepsyna L i fosfataza kwasna,
mniejszg katepsyna D, lipaza, B-galaktozydaza i NAGL, najmniejszg zas sulfataza. W przebiegu
cukrzycy zmieniata si¢ aktywnos¢ enzyméw lizosomalnych trzustki przewaznie w sposéb istotny
statystycznie.



