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conclusions are not easily drawn from studies of these often 
multimorbid patients. In patients suffering from venous 
insuf�ciency, accumulation of �brinous exudates in the lower 
extremities may form substantial edema. With time, stasis 
dermatitis and lipodermatosclerosis will develop followed by 
minor defects in the skin barrier, ultimately causing venous 
leg ulcers that are dif�cult to reproduce in animal models 
due to the complexity of human pathophysiology. However, 
animal models with venous hypertension that cause altered 
�ow and in�ammation are described.2 It is believed that 
diabetic wounds develop due to a reduced healing process 
as a consequence of impaired cellular functions.1 Diabetic 
wound healing models are well described by Watters et al 
who have developed a wound model on type 1 diabetic mice.3 
In this model, bio�lm-like aggregates of bacteria in wound 
sections are visualized. The need for type 2 diabetic models 
is perhaps even more urgent. Pressure wounds can arise rela-
tively rapidly during continued pressure. In one integrated 
clinical study, in vivo and in vitro studies were reviewed 
revealing that pressure ulcers develop in 1 to 4�6 hours.4 
A porcine model on pressure wounds is suggested by Hyodo 
et al who applied a constant pressure over denervated skin.5 
Atherosclerotic disease in extremities is a prerequisite for 
the development of painful ischemic chronic wounds. Skin 
�ap models reproduce this ischemia.6 

Despite these clinically relevant models that re�ect parts 
of wound chronicity, there is still an urgent need for animal 
models that reproduce the in�ammatory state that character-
izes chronic wounds. An explanation for hyperin�ammation 
could be the presence of bacterial bio�lms residing deeply 
in the wound bed, perturbing normal tissue regeneration. 

Choice of animal species
While choosing a certain species for an animal wound heal-
ing model, the comparability of animal skin anatomy to 
human skin should be taken into consideration. In animal 
models, a standardized structural damage is in�icted to 
the skin, whereas in humans, several factors, even some 
unknown factors, add to the appearance of a recalcitrant 
wound. Furthermore, human chronic wounds are most often 
full-thickness wounds, but some animal models utilize only 
partial-thickness wounding.7 

A successful animal model on wound repair enables 
researchers to identify certain mechanisms or key molecules 
in skin regeneration. A clinically relevant animal model 
should display impact on wound healing capacity post-
challenge. However, a gap exists between the current science 
on animal wound healing and the development of new clinical 

treatment modalities. Animal models re�ecting chronicity 
of wounds may only have distinct strengths characterizing 
different aspects of nonhealing wounds as the reproducibility 
of more confounding factors are almost impossible to obtain 
in one animal model. Choice of model system is therefore 
highly dependent on the hypothesis which has to be tested. 
Moreover, an already established model may be subject to 
ongoing adjustments in order to enable careful testing of the 
generated hypotheses.

The most widely used animals for wound healing models 
are rodents and larger mammals. 

Rodents
Immune response to infection between species can only be 
a re�ection of clinical matter. Qualitative differences in host 
response to wounding are a challenge in the use of rodents.8 
Small rodents such as mice are extensively used as models for 
skin repair, many offering several advantages. Rat and rabbit 
physiology is closer to that of humans, but fewer immuno-
logical evaluation tools of host response are available. The 
hairless guinea pig model is closer to human skin anatomy,9 
which also meets the limitations regarding comparability in 
host response.

Due to low cost, easy handling, and the fact that rodents 
are readily obtainable, it enables researchers to include a 
relatively large number of animals. Intervariability in host 
response even in inbred strains of mice is inevitable, but 
is nevertheless reduced as compared to outbred strains. 
In addition, a substantial number of knockout mouse 
strains and a vast selection of immunological tools for the 
evaluation of host response are available for murine models. 
Genetically modi�ed mice are helpful in the elucidation 
of the hyperin�ammatory state of nonhealing.8 However, 
using small rodents to re�ect human wound closure has 
limitations. For example, human skin has a thicker epi-
dermis10 and a more dense appendage density due to hair 
follicles11 than murine skin. Importantly, murine healing 
is dominated by myo�broblast- mediated contraction due 
to the presence of striated panniculus carnosus, which 
causes healing by primary intention and not secondary 
intention, which is observed in humans.12 One method to 
overcome wound contraction is by the use of a rabbit ear 
model13,14 in which the underlying cartilage functions as a 
splint, thereby minimizing wound contraction. This model 
is commonly used for the study of topical growth factors 
and for the assessment of Pseudomonas aeruginosa (PA) 
bio�lm in wounds.15,16 Another way of bypassing wound 
contraction is by the actual splinting of murine wounds, for 
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