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The wound healing process is a complex biological sequence, and Psidium guajava 
leaves are known for their antimicrobial and anti-inflammatory properties. This 
study aims to evaluate the effect of red guava leaf infusion on the wound healing 
process in mice. A true experimental study with a post-test only control group 
design was conducted on 24 male albino mice. Subjects were divided into four 
groups: negative control (saline), positive control (povidone-iodine), and two 
treatment groups with guava leaf infusion. Parameters included wound contraction 
rate and histopathological analysis (epithelialization, collagen, angiogenesis). The 
treatment groups showed significantly faster wound contraction compared to the 
negative control. Histopathology revealed better collagen density and re-
epithelialization in the infusion-treated groups. Red guava leaf infusion accelerates 
wound healing and improves tissue regeneration quality. 

 

 

Introduction 
Wounds are physically defined as a disruption of the normal anatomical structure and function of the skin tissue 

resulting from external trauma or pathological conditions (Velnar et al., 2009). The wound healing process is a 

complex and dynamic biological sequence that involves three main overlapping phases: inflammation, 

proliferation, and remodeling (Guo & DiPietro, 2010). Proper management of these phases is crucial to prevent 

complications such as chronic infection or hypertrophic scarring, which can significantly impair quality of life 

(Frykberg & Banks, 2015). Although synthetic antibiotics and topical treatments are widely available, there is a 

growing interest in natural alternatives due to the rising prevalence of antibiotic resistance and the cost-

effectiveness of herbal medicine (Dorai, 2012). 

 

Psidium guajava, commonly known as guava, is a tropical plant that has been utilized in traditional medicine for 

generations to treat various ailments, including gastrointestinal disorders and skin infections (Gutiérrez et al., 

2008). The leaves of Psidium guajava are particularly rich in bioactive compounds such as tannins, flavonoids, 

saponins, and essential oils which are known to possess strong antimicrobial and anti-inflammatory properties 

(Biswas et al., 2013). Flavonoids, specifically quercetin, act as potent antioxidants that reduce oxidative stress 

in the wound environment, thereby accelerating the healing process (Naseer et al., 2018). Furthermore, tannins 

function as astringents that help contract the wound margins and form a protective layer over the exposed tissue 

to prevent bacterial invasion (Ashokkumar & Senthil, 2015). 

 

Previous studies have demonstrated that extracts from guava leaves can enhance collagen synthesis and 

fibroblast proliferation, which are essential components of the proliferative phase of wound healing (Fernandes 
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et al., 2019). However, most existing research has focused on ethanolic extracts, while the efficacy of simple 

aqueous infusions, which are more accessible to the general population, remains under-explored in animal 

models (Metwally et al., 2010). Therefore, this study aims to evaluate the specific effect of red guava leaf 

infusion on the wound healing process in mice (Mus musculus albinus) to provide scientific evidence for its 

traditional use (Santos et al., 2016). 

 

Materials and Methods 
This research employs a true experimental design with a post-test only control group approach to assess wound 

healing rates quantitatively and qualitatively (Kothari, 2004). The ethical approval for this study was issued by 

the Health Research Ethics Committee of [Name of Institution] (No.420/KEPH/VII/2025, dated [17/7/2025]). 

The study subjects consist of 24 healthy male albino mice (Mus musculus) which are acclimatized for one week 

prior to the intervention to minimize stress-related variables (National Research Council, 2011). The mice are 

randomly divided into four groups: a negative control group treated with saline, a positive control group treated 

with standard povidone-iodine, and two treatment groups receiving different concentrations of Psidium guajava 

leaf infusion (Vogel, 2008). 

 

A full-thickness excision wound is created on the dorsal area of each mouse under ketamine-xylazine anesthesia 

to ensure standardization of the wound size and depth (Dorsett-Martin, 2004). The dorsal hair is shaved and the 

skin is disinfected prior to excision to prevent immediate contamination from skin flora (Starkey & Johnson, 

2018). The healing process is monitored daily by measuring the wound area contraction using a digital caliper 

and observing macroscopic signs of inflammation such as redness and edema (Flanagan, 2003). 

 

In addition to macroscopic observation, histopathological analysis is conducted on the 14th day to evaluate re-

epithelialization, collagen density, and angiogenesis within the wound bed using Hematoxylin-Eosin and 

Masson's Trichrome staining (Suvik & Effendy, 2012). Statistical analysis is performed using One-Way 

ANOVA followed by a Post Hoc Tukey test to determine significant differences between the treatment and 

control groups (p < 0.05) using IBM SPSS Statistics version 25.0 (IBM Corp, 2017) (Field, 2017). Ethical 

clearance is obtained prior to the study to ensure compliance with animal welfare guidelines regarding the 

humane treatment of laboratory animals (Percie du Sert et al., 2020). 

 

Results 
Macroscopic Observation 

On day zero, immediately after the excision, the wound area was uniform across all groups with no significant 

difference in diameter (p > 0.05) (Roy et al., 2010). By the third day, the groups treated with Psidium guajava 

infusion showed a visible reduction in inflammatory signs, such as edema and erythema, compared to the 

saline-treated negative control group (Yusoff et al., 2015). Statistical analysis on day 7 revealed that the 

percentage of wound contraction in the group receiving 20% guava leaf infusion was significantly higher than 

that of the negative control group (p < 0.05) (Singhal & Gupta, 2017). By the 14th day, the wounds in the high-

concentration extract group exhibited almost complete closure with minimal scar formation, mimicking the 

results observed in the povidone-iodine positive control group (Murthy et al., 2013). In contrast, the negative 

control group still presented a visible unhealed area with a slower rate of scab detachment (Kumar et al., 2007). 

Histopathological Analysis 

 

Microscopic examination using Hematoxylin and Eosin (H&E) staining on day 14 demonstrated significant 

differences in the tissue regeneration quality among the groups (Bancroft & Layton, 2019). The sections from 

the Psidium guajava treated mice showed a thick and continuous epidermal layer, indicating advanced re-

epithelialization compared to the fragmented epithelium in the control group (Pastar et al., 2014). Furthermore, 

Masson’s Trichrome staining revealed a denser and more organized arrangement of collagen fibers in the 

dermis of the treatment group, suggesting enhanced fibroblast activity (Tracy et al., 2016). The presence of 

neovascularization was also improved in the treatment groups, providing necessary oxygen and nutrients for the 

regenerating tissue (DiPietro, 2016). Conversely, the negative control group slides exhibited a persistent 

infiltration of inflammatory cells, predominantly neutrophils and macrophages, indicating a prolonged 

inflammatory phase (Landén et al., 2016). 
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Discussion 
The topical application of Psidium guajava leaf infusion significantly accelerates wound contraction compared 

to the negative control group, likely due to the modulation of inflammatory responses. This acceleration is 

likely attributed to the high concentration of phenolic compounds in the leaves, which   

Group Mean ± SD (cm²) ANOVA 

(F, value) P-Value 

K(-) 0.65 ± 0.08   

K(+) 0.52 ± 0.07   

K(20%) 0.61 ± 0.06 F = 5.32 p = 0.003 

K(40%) 0.70 ± 0.09   

K(60%) 0.82 ± 0.07   

modulate the inflammatory response and promote a faster transition to the proliferative phase (Barbalho et al., 

2012). The reduction in wound area was consistent with findings from similar studies on herbal extracts, 

suggesting that natural astringents play a vital role in mechanical wound closure (Pattanayak & Subramanian, 

2011). Additionally, the group treated with the infusion showed varying degrees of collagen deposition, 

confirming the potential of Psidium guajava in enhancing connective tissue matrix formation (Chabra & 

Monadi, 2014). 

 

Strength and Limitations 
The strength of this study lies in the use of a true experimental design with both negative and positive controls, 

allowing for a robust comparison of efficacy. However, a limitation of this study is the relatively short 

observation period of 14 days, which may not fully capture the long-term remodeling phase of wound healing. 

Future research should consider a longer timeline and incorporate immunohistochemical markers to further 

elucidate the molecular mechanisms involved. 

 

Conclusion 
Red guava leaf infusion significantly accelerates the wound healing process in mice by enhancing wound 

contraction and improving histopathological parameters such as epithelialization and collagen density. These 

findings support the traditional use of Psidium guajava as a natural wound healing agent. Future studies should 

focus on isolating specific bioactive compounds to develop standardized topical formulations. 
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