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ABSTRACT

Local heat trauma was induced in rats with alloxan diabetes of 3 days'
duration. The cutaneous reaction, water content of the skin and serum zinc
concentration were estimated.

Petechiae within the area of traumatization were observed more often and
were more abundant in the controls than in the diabetic animals.

There was no difference between diabetic animals and controls with regard
to the increase of water content of traumatized skin or to the water content
of non-traumatized skin.

There was no difference in serum zinc levels between non-traumatized dia-
betic animals and controls. After traumatization there was a decrease of serur
zinc levels in both animal groups, but to a significantly lower level in the

diabetic animals compared to the controls.

INTRODUCTION

The skin of the lower extremities in diabetics has an altered reaction to
local traumatization with heat and cold (9). This phenomenon is related to the
occurrence of late diabetic lesions, such as microangiopathy and neuropathy,
but not to the diabetic metabolic derangement per se (9, 11, 12). A similar
traumatization with heat has been performed in alloxan diabetic rats of
varying age and duration of diabetes (10). Within the area of traumatization
there was a pronounced reaction consisting of an increased erythema in animals
with long duration of diabetes. In short-term alloxan diabetic rats there was
only a slight increase of erythema compared to controls, but not until two
weeks after the traumatization. In a similar study, traumatization with local
heat was performed on rats with 5-7 weeks duration of diabetes in which Evans
blue was injected intravenously (6). Concerning the early reaction, there was
no difference between diabetic animals and controls. Neither histological nor
histochemical studies revealed any differences. However, there was an increased

water content of the non-traumatized skin of the diabetic animals to controls.
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An increased water content in diabetic tissue has been described earlier
(3, 4).

To determine if the increased water content of diabetic tissue is directly
related to the diabetic metabolic derangement per se, we have, in the present
study, estimated the water content of tissue in rats with alloxan diabetes of
very short duration (3 days).

Decreased levels of zinc in plasma, leucocytes and erythrocytes and in-
creased levels in urine have been demonstrated in newly diagnosed diabetics
{8). In non-diabetic rats there is a pronounced decrease of plasma zinc levels
in different inflammatory conditions already after eight hours (1). We there-
fore have considered it of interest to determine the serum zinc levels in

traumatized and non—traumatized animals with or without diabetes.

MATERIAL AND METHODS

Thirty-two male albino rats of the highly inbred R-strain were used (5).
Diabetes was induced in 16 animals at the age of 3 months with an intravenous
injection of alloxan, 0.34 mmol/kg, as described earlier (7). No insulin was
given after the injection of alloxan. All animals had blood glucose values
above 13,9 mmol/1, polyuria and glucosuria.

Methods of depilation, anesthesia and determination of water content were
described in a previous article (6). Traumatization was performed three days
after the alloxan injection, the temperature used for traumatization was 60 ¢
for 5, 10 and 15 seconds. Local traumatization was induced in the anesthetized
animals by placing the end surface of an electrically heated cylindrical brass
rod, 18 mm in diameter, against the skin, as described previously (6, 9). The
traumatized areas were inspected after 0.5, 4 and 8 hours and then the animals
were killed. Both induction and inspection of the skin injury were performed
without knowledge of the presence or absence of diabetes. The extent of
cutaneous hemorrhages was assessed using four grades: 0, 1+, 2+ and 3+.

Serum was collected in weighed, acid-rinsed glass tubes (Jena). The samples
were dried for 72 hours at 110 0C, ashed for 24 hours at 500 °C and the ash
dissolved in 0.5 ml 3 mmol/l HCL overnight. All samples were then diluted with
2 ml deionized water. The serum zinc concentrations were determined using a
Varian atomic absorption spectrophotometer at 213.9 nm. Reference samples of
zinc in 0.6 mmol/1 HCL were used (2).

The significance of the difference between means was calculated using the
Student's t-test. Differences of extent of petechiae were tested with the non-
parametric rank sum test of Wilcoxon. P < 0.05 was chosen as the level for

statistical significance.
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RESULTS
The blood glucose level at the beginning of the traumatization was 17.4 :
0.9 mmol/1l for the diabetic animals and 5.2 2 0.4 mol/1 for the controls
(Mean : S.E.). No animal had ketonuria.

Macroscopic assessment of purpura within the area of traumatization.

At all the three degrees of traumatization the controls had an increased
extent of purpura 8 hours after the traumatization as compared with the dia-
betic animals (Fig. 1).
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Determination of the water content of traumatized and non—~traumatized skin.

The water content of traumatized skin was increased compared to that of non-—
traumatized skin both in diabetic animals and in controls. There was no sig-
nificant differences between diabetic animals and controls with regard to the
increase of water content of traumatized skin, nor with regard to the water
content of the non-traumatized skin (Fig. 2).

Determination of serum zinc concentration.

There was no difference in serum zinc concentration between non-traumatized
diabetic animals and controls (Fig. 3). After traumatization the serum zinc
levels were decreased both in the controls (p € 0.05) and in the diabetic ani-
mals (p < 0.001). Serum zinc concentration after traumatization was significant-

ly lower in the diabetic animals compared to that of the controls (p < 0.01).
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Fig. 2. Data on local cutaneous
traumatization with heat 60 °C
and different periods of trauma-
tization (5, 10 and 15 seconds).
Water content of skin determined
as the wet weight (ww) and dry
weight (dw) using the relation-
ship ———%---. The determinations
were performed on excised pieces
from non-traumatized skin and
skin traumatized with heat. Num-

+
ber of animals = n. Mean - S.E.

Fig. 3. Zinc concentration in
serum (umol Zn/1) of controls
and diabetic animals with or
without local cutaneous trauma-
tization with heat 60 °c (5, 10
and 15 seconds). Eight animals
in each group. Mean Zs.E.

NS = not statistically signifi-

cant.



DISCUSSION

In the present study, the controls had an increased extent of purpura within

the area of thermal traumatization compared to diabetic animals. In a similar
study we have previously estimated the extent of visible blue spots within the
cutaneous area of thermal traumatization upon intravenous injection of Evans
blue, there being no difference in this respect between diabetic rats and con-
trols (6) or between diabetic rabbits without ketosis and controls (13). It is

possible that, in demonstrating plasma leakage with Evans blue we might have

concealed an increased extent of purpura.

In the present study there was no difference with regard to the water content

of non-traumatized skin between the controls and the animals with diabetes of
very short duration. Thus, the early diabetic state does not seem to alter the

water content of skin. An increased water content of different tissues in dia-

betic animals (3, 6) and man (4) is probably caused by a long-standing diabetic

metabolic derangement.

The demonstrated decrease of the serum zinc levels after traumatization in
our study is in accordance with earlier reports of induced acute inflammatory

reactions in non-diabetic rats (1). The more pronounced decrease of serum zinc

levels observed in the animals with diabetes of short duration might be ex-

plained by a difference in function of phagocytic cells. Phagocytic cells re-

lease a leucocytic endogenous mediator (LEM). LEM initiates a variety of effects

including a decrease in the serum zinc levels and an increase in the zinc con-

centration in the liver (1).
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