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Effect of Hyperglycemia on Morphology of Dermal Skin in Diabetes-induced Rats
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ABSTRACT

Diabetic skin is a condition of hyperglycemia-caused skin problem, which impairs wound healing,
cutaneous infection, tissue necrosis and eventually causes amputation in diabetic patients. One of the
important parts of the skin is the dermis, that functions to maintain homeostasis for the skin and provide
complete wound healing processes. Therefore, the aim of this study was to clarify diabetic effects on
dermal changes by the histomorphological and quantitative analyses in streptozotocin-induced type 1
diabetic rats, compared to aged-matched control rats, received citrate buffer at week 4 (short term) and
week 24 (long term). In diabetes mellitus (DM), there was a significant increase in dermal thicknesses of
forepaw skin in both terms: short-termed DM and long-termed DM, related to the presence of abundant
myofibroblasts. The collagen content significantly increased in short-termed DM and long-termed DM,
compared to control rats. Moreover, the capillaries in the dermo-epidermal junction showed the swelling
of endothelial cells and pericytes and significantly reduced capillary luminal diameter in both terms of
DM, compared to the rat control. During the long-termed DM, some of endothelial cell also underwent

shrinkage with dense stained nucleus, indicating cell death.
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Table 1 Comparisons in the parameters of the short- and long-termed diabetic and age-match control rats

Parameters
Control
Blood glucose 130.50+£20.26
concentration (mg/dL)
Urine glucose 0
concentration (mg/dL)

Body weight (g) 331.50+24.56

Short-termed groups

Diabetes Control

206.00+5.56*

Long-termed groups

Diabetes

446.00+£23.24# | 122.00+20.26 | 451.62+22.72#

>500# 0 >500#

405+38.56 239.50+13.86*

Blood glucose concentration, urine glucose concentration, and body weight were showed as mean + Standard error of the mean.

# Diagnostic values for diabetes (fasting blood glucose concentration higher than 300 mg/dL, urine glucose concentration higher

than 500 mg/dL)

* p-value < 0.05 diabetes compared to control
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Figure 1 Light micrographs demonstrated the skin at the plantar sides of paw skin in the short- and long-
termed control (1A, 1B) and short- and long-termed diabetic (1C, 1D) rats: H&E staining
technique. Epidermis (Ep), dermis (D), muscular layer (M), and dermo-epidermal junction (black
dotted lines). Comparisons in the dermal thickness of plantar sides of paw skin in the short-
and long-termed control and short- and long-termed diabetic rats (1E). (*p-value < 0.05 diabetes

compared to control)
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Figure 2 Light micrographs demonstrated the components of dermis at the plantar sides of paw skin in the
short- and long-termed control (2A, 2B) and short - and long-termed diabetic (2C, 2D) rats: H&E
staining technique. Epidermis (Ep), dermis (D), dermo-epidermal junction (black dotted lines),
fibroblasts (F), myofibroblasts (MF), collagen fiber (Co), capillaries (C), endothelial cells (En),
pericyte (P), the swelling of endothelial cells (thick black arrows), endothelial cell shrinkage with
dark nuclear staining (thin black arrow), and the swelling of pericytes (notched thick black arrows).
Comparisons in the number of myofibroblasts in the dermal skin in the short- and long-termed
control and short- and long-termed diabetic rats (2E). Comparisons in the number of capillary
collapses of the dermo-epidermis junction in the short- and long-termed control and short- and

long-termed diabetic rats (2F). (*p-value < 0.05 diabetes compared to control)
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Figure 3 Light micrographs demonstrated collagen fibers at the plantar sides of paw skin in the short-
and long-termed control (3A, 3B) and short- and long-termed diabetic (3C, 3D) rats: Masson’s
trichrome staining technique. Epidermis (Ep), dermis (D), collagen fiber (Co), the broad bundle
of collagen (black asterisks), myofibroblasts (MF), and the swelling of pericytes (a notched thick
black arrow). Comparisons in % collagen contents in the dermal skin in the short- and long-

termed control and short- and long-termed diabetic rats (3E). (*p-value < 0.05 diabetes

compared to control)
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