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Abstract 

Comparing results of experimental burn trials between animals is complicated if the animals injure the tissue in the same manner, 
using different injury depths and injury severities. The scoping review, conducted by Kyriakopoulos, presented a detailed analysis 
of the manner in which a burn's depth is determined by nominal temperature & exposure time in conjunction with a variety of 
other factors, including: Pressure, contact stability, device geometry, site of burn, thermal equilibrium and histological 
confirmation timing. The primary focus of this article is to move from considering a methodological concern noted in the scoping 
review to using a standardized rat dorsal partial-thickness burn model for evaluating Platelet-Rich Plasma (PRP) and Platelet 
Lysate (PL). Controlled injury-generating variables in this model are temperature, duration of exposure and pressure/load of 
contact; while histology is used as an indicator for verifying whether or not a partial-thickness injury has been generated. Thus, 
within this controlled model, the administration of PRP/PL to patients following burn injury will allow for regenerative processes 
(epithelial repair, granulation tissue formation, inflammation and dermal remodeling) to be evaluated relative to a more precise 
baseline injury. Preliminary histological data comparing PL-treated to PL-untreated wounds at 7 and 10 days have revealed that 
PL-treated wounds demonstrate an orderly pattern of repair compared to controls, including: less epithelial detachment; more 
mature granulomatous tissue formation; and more mature epithelial structure. These initial observations will require further 
evaluation through blinded analysis and morphometric analysis, but they support the impact of burn-induction standardisation 
on regenerative medicine research. Pancreatic cancer is highly metastatic, and metastasis is the main cause of cancer-related 
deaths. Therefore, finding methods to inhibit pancreatic cancer metastasis has important clinical value. N-dihydro galactochitosan 
(GC) is an immunostimulant that can enhance the anti-tumor immune response to inhibit metastasis in combination with 
photothermal therapy. Here, we found that GC can inhibit the migration of pancreatic cancer cells through interactions with 
Caveolin-1 (Cav-1). The fluorescence of GC-FITC on the cell surface overlaps with Cav-1-Red, is enhanced by adCav-1, and is 
weakened by siCav-1, indicating that the localization of GC depends on Cav-1. GC inhibits the migration of malignant cells by 
blocking the signal transduction of Cav-1 and its downstream molecules. In an orthotopic pancreatic tumor model, GC can inhibit 
tumor metastasis in tumor-bearing mice. These results demonstrate GC’s capacity to act as a partner in pancreatic cancer therapy 
and indicate future directions for metastatic cancer therapy. 
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Description 
 
From methodological mapping to experimental use 

 
The importance of the focal scoping review is that it modified the initial starting point of the discussions. In the majority of preclinical burn 
studies, researchers pay more attention to the intervention than to the burn injury which is considered a step in the procedure that has 
already been solved. The focal scoping review demonstrated that this is an unsafe assumption. The animal model of burn injury may be easy 
to replicate but may still be poorly standardized for therapeutic comparisons [1]. This is especially true for partial-thickness burn injuries 
where a small difference in the amount of viable dermis can significantly affect re-epithelialization, persistence of inflammation, conversion 
from burn wound to scar as well as the final scar pattern [2-4]. 
 
Our research aims to provide an answer to a real-world question: Can we use PRP and PL in a rat model whose depth of burn has already 
been created before testing a biologic treatment? A dorsal partial-thickness burn model in Sprague-Dawley rats was developed with the goal 
of providing a reproducible way to develop PRP and PL treatments and utilize them for continued research. The contribution of this work 
was not to add another platelet-derived treatment to the literature, but rather to test the ability of platelet-derived treatment to aid in the 
repair of a wound where the depth of the wound had previously been established and verified histologically. 
 

What the review required from the next model 
 
It has been established through research that both contact time and temperature alone, create and do not, create enough injury when 
combined with other quantitative measures, such as force applied to skin, perpendicularity and stability of delivered thermal dose, geometry 
of heated surface and Inter-wall heating and skin contact time (between heating and skin contact) [1,5]. Although the scald, steam and 
radiant models each differ in terms of their dominant source(s) of variability; they produce various levels and types of injuries based solely 
on the exposure(s) delivered at the tissue interface level, and not just from a nominal exposure level [1,6]. 
 
This has serious implications for PRP/PL study. If one group has a baseline burn that is slightly more superficial, healing may be incorrectly 
attributed to treatment. If one group has a baseline burn that is slightly deeper, there may be an important biological effect missed. It is 
important to consider that in rodents, macroscopic measurement of wound area is subject to contraction; thus, histology (microscopic 
measurements) should be a key outcome measurement when assessing both epithelial healing and dermal thickness at endpoints. This 
approach also conforms to general expectations of animal studies reporting detailed methodology that may impact reproducibility and 
interpretation [7]. 
 

Design of the standardized partial-thickness rat model 
 
The model was created using three variables identified as being of critical importance to contact burns: Temperature, exposure duration 
and pressure/load on the skin at the site of contact. A specially designed apparatus for the contact burn evaluation has been made to ensure 
that the operator's hand pressure, angle of application, time between burns and stability of applicator will have less effect on producing the 
injury than if applying the heated instrument manually. An example of this is two manually applied heated instruments that seem identical 
in appearance but created different injury depths due to very slight changes in the conditions under which they were applied. 
 
First the pilot calibration helped confirm the injury categorization prior to comparing therapies. The histologic examination of the burn site 
was the anchor for developing the models. The model could only be considered appropriate for PRP/PL testing once the selected conditions 
demonstrated a partial-thickness pattern as opposed to simply assuming an injury on the basis of the selected device's setting. This step 
represents one of the key take-aways from our review; that is, standardisation is demonstrated in tissue, and not in the protocol sheet alone 
[1]. 
 
This therapy is then utilized on the burn wound's defined injury tissue. Biological justification exists for the use of PRP and PL for burn 
healing since platelet-derived materials contain several important biological agents involved in angiogenesis, the activation of fibroblasts, 
the turnover of the extracellular matrix, keratinocyte movement to cover new skin, and the regulation of the inflammatory phase [8-10]. 
Therefore, administering PRP and PL at an appropriate time for injury during the early postburn period, (within 48 hours) is both clinically 
aligned, and biologically supported as the wound is experiencing the transition from active inflamed tissue to granulating and epithelialised 
tissue in its healing, while the burn depth will continue to be defined in the zone of stasis [3,4]. 
 

Early histological observations 
 
The initial parts of the standardized model should be seen as initial comparisons rather than evidence of efficacy. Nevertheless, they unify 
as to the recovery potential due to controlling the starting injury. Seven days after treatment, the untreated control wounds had basal-layer 
separation, small abscess-like foci of inflammatory reaction, a multilayered, and relatively atrophic epithelial structure and little mitotic 
activity, whereas the PL-treated had more granulation tissue evident and less epithelial separation. 
 
The distinction on Day 10 in wound healing was primarily related to the maturation of the epithelium. In the control wounds, the formed 
epithelium was multilayered but immature and had few mitotic figures present compared to the intervention specimens, which showed a 
thinner more organized epithelium with bi-layered architecture, parakeratotic changes, and greater mitotic activity. Histological evaluation 
of the treated epidermis demonstrated that it was becoming more like reparative tissue than corresponding control tissue. 
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Caution must be exercised in the interpretation of these findings. In order to be considered as evidence of efficacy, the findings will need to 
be subjected to a blinded semi-quantitative pathology score, epithelial-thickness measurements, mitotic index quantification, inflammatory 
grade, collagen evaluation and preferably through a digital histomorphometry examination. Currently, however, they serve to demonstrate 
the feasibility of quantifying a platelet-derived repair signal on a burn wound that has been produced and tested with greater methodological 
rigor. 
 

How the new data extend the scoping review 
 
Metastasis remains a significant hurdle in cancer therapy and is associated with as many as 90% of all cancer-related mortalities [1]. 
Conventional therapies like surgery cannot prevent metastasis, while more robust therapies, like radiation and chemotherapy, carry harsh 
side effects and are resisted by certain type This scoping review has mapped variability across sources of empirical evidence. The current 
model has taken this information and applied it to the establishment of an experimental repair question. The extension of this work can be 
divided into three components. The first is the incorporation of operator-sensitive variables as described in the scoping review into the 
induction design, rather than discussing them post-hoc. Second, prior to interpreting the effects of PRP/PL, histological assessment of the 
burn depth will occur. Finally, through the initial evaluation period, outcome measures will not be limited to only surface closure; they will 
also include epithelial organization, inflammatory activity, and dermal repair. 
 
Understanding this distinction is critical to translating results. The ability to determine the initial burn depth could provide evidence 
supporting positive effect as a factor. Moreover, knowing the initial burn depth will allow easier interpretation of the amount of variability 
in the final lesion (the value of neutrality) due to uncontrolled variability in the initial lesion. Therefore, the focus of the model not only tests 
PRP or PL, but also does so under conditions that will aid in the clinical interpretation of their biological effects. 

 

Conclusion 

 
The authors of the focal review indicated that experimental burn induction represents a reproducibility issue with significant ramifications 
for research on soft tissue repair [1]. This study of PLT-based burn repair in rats utilizes the findings from the focal review by controlling 
temperature, duration of exposure, and pressure/load; and anchoring injury in histopathology prior to evaluating the impact of PRP as 
compared to PLT in the animal model. The model will also provide answers to one of the major shortcomings of the previous literature. 
Based on histological data collected from preliminary days 7 and 10, it appears that PL-treated wounds have a greater likelihood of exhibiting 
a more organized pattern of early repair than does the contralateral non-treated group. While the data at this time do not yet provide enough 
evidence for a definitive therapeutic claim for PL, they do provide a basis for demonstrating the importance of standardization in 
methodology to make biological interpretation of the use of platelets as a therapeutic intervention more reliably valid. As such, the new 
experimental model is not independent from the scoping review; it is the continued experimental support for the primary conclusion of that 
review. 

 
References 
 
1) Kyriakopoulos A, Katsimpoulas M, Kyriakopoulos V, Felekouras E, Sakellariou S, et al. Experimental burn induction in laboratory 
animals: A scoping review of methods, reproducibility, operator-dependent variability, and relevance to soft tissue reconstruction and 
repair. BioE. 2026, 13:601. 
2) Jeschke MG, van Baar ME, Choudhry MA, Chung KK, Gibran NS, et al. Burn injury. Nat Rev Dis Prim. 2020, 6:11. 
3) Shupp JW, Nasabzadeh TJ, Rosenthal DS, Jordan MH, Fidler P, et al. A review of the local pathophysiologic bases of burn wound progression. 
J Burn Care Res. 2010, 31:849-873.  
4) Salibian AA, Del Rosario AT, Severo LD, Nguyen L, Banyard DA, et al. Current concepts on burn wound conversion: A review of recent 
advances in understanding the secondary progressions of burns. Burns. 2016, 42:1025-1035.  
5) Venter NG, Monte-Alto-Costa A, Marques RG. A new model for the standardization of experimental burn wounds. Burns. 2015,41:542-
547.  
6) Andrews CJ, Kempf M, Kimble R, Cuttle L. Development of a consistent and reproducible porcine scald burn model. PloS one. 2016, 
11:e0162888.  
7) Percie du Sert N, Hurst V, Ahluwalia A, Alam S, Avey MT, et al. The ARRIVE guidelines 2.0: Updated guidelines for reporting animal 
research. J Cereb. Blood Flow Metab. 2020, 40:1769-1777.  
8) Pallua N, Wolter T, Markowicz M. Platelet-rich plasma in burns. Burns. 2010, 36:4-8.  
9) Marck RE, Middelkoop E, Breederveld RS. Considerations on the use of platelet-rich plasma, specifically for burn treatment. J Burn Care 
Res. 2014, 35:219-227.  
10) Venter NG, Marques RG, Dos Santos JS, Monte-Alto-Costa A. Use of platelet-rich plasma in deep second-and third-degree burns. Burns. 
2016, 42:807-814.  
11) Marck RE, Gardien KL, Stekelenburg CM, Vehmeijer M, Baas D, et al. The application of platelet‐rich plasma in the treatment of deep 
dermal burns: a randomized, double‐blind, intra‐patient-controlled study. Wound Repair Regen. 2016, 24:712-720. 
12) Maciel FB, DeRossi R, Modolo TJ, Pagliosa RC, Leal CR, et al. Scanning electron microscopy and microbiological evaluation of equine burn 
wound repair after platelet-rich plasma gel treatment. Burns. 2012, 38:1058-1065.  
 

https://www.mdpi.com/2306-5354/13/6/601
https://www.mdpi.com/2306-5354/13/6/601
https://www.mdpi.com/2306-5354/13/6/601
https://www.nature.com/articles/s41572-020-0145-5
https://academic.oup.com/jbcr/article-abstract/31/6/849/4601974
https://www.sciencedirect.com/science/article/abs/pii/S030541791500385X
https://www.sciencedirect.com/science/article/abs/pii/S030541791500385X
https://www.sciencedirect.com/science/article/abs/pii/S030541791400271X
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162888
https://d1wqtxts1xzle7.cloudfront.net/84056943/703181.full-libre.pdf?1649845047=&response-content-disposition=inline%3B+filename%3DThe_ARRIVE_guidelines_2019_updated_guide.pdf&Expires=1783677812&Signature=gS7MiXTxqph1hCsxmJwXRlJzYYge33rA81Vnn0qs0hW5rBqrCvozr7CkEWlao9eVkQ6a~C6-c75jgtBRcQ6TRyO385M~Uk~VbUJzsgd9lP3eI8PMOmTfRY0ixpfhryDhXs2RVxriDMo8CVfqQ3FGjjKiVvk7BVb1tufTa3AjAzbpAV9QChXtEFKovHn3TugxTg42Lkh-BVAHoLN5x1beiicZSIxpbdQqPDoY-6JN-FfHa-0ryWeGd8YXsohW0vodutbt66pkAwP8pAfpiGgBvxO1bxwiB888RC8gdC9jd-TLDFN-HitlFBAHqW0fo7oUlwmSm3VqUYi9czSm8y3ySg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/84056943/703181.full-libre.pdf?1649845047=&response-content-disposition=inline%3B+filename%3DThe_ARRIVE_guidelines_2019_updated_guide.pdf&Expires=1783677812&Signature=gS7MiXTxqph1hCsxmJwXRlJzYYge33rA81Vnn0qs0hW5rBqrCvozr7CkEWlao9eVkQ6a~C6-c75jgtBRcQ6TRyO385M~Uk~VbUJzsgd9lP3eI8PMOmTfRY0ixpfhryDhXs2RVxriDMo8CVfqQ3FGjjKiVvk7BVb1tufTa3AjAzbpAV9QChXtEFKovHn3TugxTg42Lkh-BVAHoLN5x1beiicZSIxpbdQqPDoY-6JN-FfHa-0ryWeGd8YXsohW0vodutbt66pkAwP8pAfpiGgBvxO1bxwiB888RC8gdC9jd-TLDFN-HitlFBAHqW0fo7oUlwmSm3VqUYi9czSm8y3ySg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.sciencedirect.com/science/article/abs/pii/S0305417909001508
https://academic.oup.com/jbcr/article-abstract/35/3/219/4568707
https://www.sciencedirect.com/science/article/abs/pii/S030541791600005X
https://onlinelibrary.wiley.com/doi/abs/10.1111/wrr.12443
https://onlinelibrary.wiley.com/doi/abs/10.1111/wrr.12443
https://www.sciencedirect.com/science/article/abs/pii/S0305417912000861
https://www.sciencedirect.com/science/article/abs/pii/S0305417912000861

