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Introduction: Arginine is an essential amino acid synthesized from citrulline in
healthy individuals and modulates immune function, hormone secretion, and
endothelial performance. Arginine and its active metabolites can influence all stages
of wound healing, including collagen production, cell proliferation, and immune
enhancement.

Methods: In this study, 24 adult male Wistar rats, with an average weight of 200-
250 grams, were anesthetized through intramuscular injection of a ketamine-xylazine
mixture. A skin incision, 15 mm in diameter. The rats were divided into four groups:
control, 2% topical arginine, 5% topical arginine, and injection arginine, with each
group consisting of six rats. After 15 days, the rats were sacrificed and the tissue
samples were fixed in 10% formalin. After the tissue processing, stereological studies
were performed using a light microscope.

Results: In this study, number of fibroblast cells in injection arginine group
decreased compared to control, 2% and 5% topical arginine groups. Also, dermis
volume in injection arginine group decreased significantly compared to 2% and 5%
topical arginine groups and control group, but dermis volume in 2% topical arginine
group increased compared to control group.

Conclusion: This study shows a significant difference in the wound healing effect
of topical arginine compared to injection arginine.
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Extended Abstract

Introduction

Wound healing is a complex, dynamic, and highly regulated biological process that involves a coordinated interaction
between cells, growth factors, cytokines, and extracellular matrix components. This process occurs in several overlapping
phases, including hemostasis, inflammation, proliferation, and tissue remodeling. Any disruption in these stages may lead
to delayed healing, chronic wounds, or excessive scarring. Therefore, identifying nutritional and pharmacological agents
that can positively modulate wound healing has become a major focus of experimental and clinical research. Arginine is
a semi-essential amino acid that plays a pivotal role in various physiological processes, particularly during periods of
metabolic stress such as trauma, surgery, and tissue injury. Although arginine can be synthesized endogenously from
citrulline under normal conditions, its demand significantly increases during wound healing, rendering it conditionally
essential. Arginine serves as a precursor for several biologically active molecules, including nitric oxide (NO),
polyamines, and proline, all of which are critically involved in tissue repair mechanisms. Nitric oxide regulates vascular
tone, angiogenesis, immune response, and collagen synthesis, while polyamines are essential for cell proliferation and
differentiation. Several experimental studies have demonstrated that arginine supplementation can enhance wound healing
by stimulating fibroblast proliferation, collagen deposition, and neovascularization. Additionally, arginine has been shown
to improve immune function by enhancing lymphocyte activity and macrophage-mediated responses, which are crucial
during the inflammatory phase of wound repair. Despite these promising findings, the optimal route of arginine
administration remains controversial. Systemic administration through injection may lead to altered metabolic pathways
or imbalanced nitric oxide production, whereas topical application allows for localized delivery directly at the wound site,
potentially maximizing its beneficial effects while minimizing systemic complications. Animal models, particularly
Wistar rats, are widely used in wound healing research due to their well-characterized physiology and reproducibility.
These models provide valuable insight into the cellular and structural changes occurring during tissue repair and allow
for precise histological and stereological assessments. Given the limited comparative data on the effects of topical versus
injectable arginine on skin wound healing, the present study aimed to evaluate and compare the impact of different
concentrations of topical arginine and injectable arginine on wound healing parameters in male Wistar rats. By assessing
fibroblast cell density and dermal volume through stereological analysis, this study seeks to clarify whether localized
topical application of arginine offers superior healing outcomes compared to systemic administration.

Methods

In this study, 24 adult male Wistar rats, with an average weight of 200-250 grams, were anesthetized through intramuscular
injection of a ketamine-xylazine mixture. A skin incision, 15 mm in diameter. The rats were divided into four groups:
control, 2% topical arginine, 5% topical arginine, and injection arginine, with each group consisting of six rats. After 15
days, the rats were sacrificed and the tissue samples were fixed in 10% formalin. After the tissue processing, stereological
studies were performed using a light microscope.

Results

In this study, number of fibroblast cells in injection arginine group decreased compared to control, 2% and 5% topical
arginine groups. Also, dermis volume in injection arginine group decreased significantly compared to 2% and 5% topical
arginine groups and control group, but dermis volume in 2% topical arginine group increased compared to control group.

Conclusion

The findings of the present study demonstrate that the route of arginine administration plays a critical role in its
effectiveness on skin wound healing. Notably, topical application of arginine, particularly at concentrations of 2% and
5%, showed more favorable outcomes compared to injectable arginine. Rats treated with topical arginine exhibited
increased dermal volume and a more desirable cellular profile, suggesting enhanced tissue regeneration and structural
restoration at the wound site. In contrast, injectable arginine resulted in a reduction in fibroblast cell numbers and a
significant decrease in dermal volume when compared to both the control group and topical arginine-treated groups. These
findings indicate that systemic administration of arginine may not adequately support local wound repair processes and
may even interfere with normal healing mechanisms. One possible explanation is the excessive or dysregulated production
of nitric oxide following systemic arginine administration, which can impair fibroblast activity and collagen synthesis
when present at high levels. Additionally, systemic metabolism of arginine may limit its availability at the wound site,
reducing its therapeutic efficacy. The increase in dermal volume observed in the 2% topical arginine group compared to
the control group highlights the potential of low-dose topical arginine as a safe and effective intervention for enhancing
skin repair. Topical delivery ensures direct exposure of wound tissues to arginine, promoting fibroblast function,
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extracellular matrix formation, and angiogenesis without systemic side effects. Interestingly, although the 5% topical
arginine group showed improvements, the results suggest that moderate concentrations may be more optimal,
emphasizing the importance of dosage in topical treatments. Overall, this study supports the hypothesis that topical
arginine application is more beneficial than injectable arginine in promoting effective wound healing in male Wistar rats.
These results have important implications for the development of arginine-based topical formulations for clinical wound
management. However, further studies are warranted to investigate the molecular mechanisms underlying these effects
and to determine the optimal concentration, duration, and formulation for topical arginine use. Future research involving
clinical trials may help translate these findings into practical therapeutic strategies for improving wound healing outcomes
in humans.
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