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					ABSTRACT  

					ARTICLE INFO  

					Garcinia cowa (G. cowa) Roxb., a medicinal plant used in traditional medicine, possesses  

					antioxidant properties and contains bioactive compounds like flavonoids and vitamin C. This  

					study examined the impact of G. cowa extract from the fruit rind on skin thickness, the number of  

					fibroblast cells, and collagen density in Rattus norvegicus rats exposed to UVB light. Thirty rats  

					were divided into five groups (six each) in a post-test randomized control design. The negative  

					control group (C-) was not exposed to UVB; the positive control group (C+) was exposed to UVB.  

					Three treatment groups (T1, T2, and T3) were exposed to UVB and treated with 3%, 5%, and 8%  

					extracts, respectively, on the back skin. The extract was prepared by macerating 1015 g of the  

					fruit rind with 96% ethanol at a 1:5 ratio for 2 × 24 hours. The results of histopathological analysis  

					revealed several significant changes in each group compared to the control group (C+). Epidermal  

					thickness decreased in all treatment groups: T1 decreased by 37.58%, T2 decreased by 46.22%,  

					and T3 showed the most significant decrease of 58.73%. In contrast, the number of fibroblasts  

					increased in each group: T1 increased by 44.44%, T2 increased by 55.56%, and T3 increased by  

					102.22%. Similarly, collagen density increased in all treatment groups: T1 by 18.79%, T2 by  

					9.11%, and T3 by 10.83%. Garcinia cowa Roxb fruit peel extract effectively prevents epidermal  

					thickening, protects fibroblast cells from damage, and slows down the loss of collagen density.  
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					UV rays can cause dual harm to the skin. Initially, it can directly damage  

					the epidermis and dermis, resulting in cellular "burning" and the  

					Introduction  

					degradation of essential proteins such as collagen and elastin, which are  

					crucial for skin firmness and elasticity. Second, ultraviolet rays might  

					indirectly impede collagen formation in the skin, thereby exacerbating  

					the photoaging process.4-5 As a result, photoaging exhibits numerous  

					visible signs, including dry skin, a rough texture, thicker skin, reduced  

					elasticity, dark spots, and wrinkles.  

					Recently, there has been a significant surge in interest among  

					researchers and the global beauty business in natural solutions to  

					mitigate photoaging. This phenomenon is driven by the rapid growth of  

					the natural skincare cosmetics sector, which is in high demand among  

					consumers. Consistent with this trend, numerous dermatological  

					treatments and topical cosmetic formulations have progressively  

					incorporated natural substances into their products. The conventional  

					use of plants in medicinal and cosmetic applications has established a  

					significant foundation for contemporary research aimed at developing  

					novel natural active ingredients in cosmetics. To meet the growing  

					market demand, it is crucial to explore the potential applications of plant  

					extracts in medicine and skincare products further.6  

					Skin aging is an inevitable biological process that begins at  

					the onset of an individual's life. This process is not merely a physical  

					alteration associated with aging but rather the outcome of intricate  

					interactions between internal and external elements. Internal variables  

					encompass the body's aging process and hormonal variations that  

					transpire over a lifetime. Simultaneously, extrinsic factors significantly  

					influence outcomes, including exposure to environmental  

					contamination, elevated stress levels, and, predominantly, solar  

					radiation.1 Long-term exposure to ultraviolet (UV) rays is the primary  

					external factor contributing to premature skin aging, referred to as  

					photoaging.2 Ultraviolet radiation, particularly UVB rays, can enter the  

					skin and interact with cellular chromophores. This contact releases  

					reactive oxygen species (ROS), highly reactive and unstable chemicals.  

					These ROS subsequently impact the organization and composition of  

					skin cells, leading to structural and functional damage.3  
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					G. cowa Roxb. fruit has pharmacological effects as an antioxidant and  

					anti-inflammatory, which is very suitable as a source of natural  

					bioactive substances used in medicine and pharmacy.7 G. cowa Roxb.  

					contains bioactive compounds such as flavonoids, HCA, vitamin C, and  

					vitamin A.8-9 Vitamin C helps reduce the symptoms of photoaging on  

					the skin and is often used as an active ingredient in anti-aging cosmetics.  

					The antioxidant activity of vitamin C can help minimize the effects of  

					sun (UV) exposure by reducing symptoms of erythema and DNA  

					damage, and preventing premature skin aging.10-11 Flavonoids can also  

					protect against symptoms of photoaging by providing photoprotection  

					for skin cells against UV radiation, offering antioxidant effects, and  
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					acting as tyrosinase inhibitors that reduce melanin synthesis.12-14 This  

					occurs as cell aging progresses.15 G. cowa Robx. shows strong  

					antioxidant properties, which help eliminate free radicals and are crucial  

					for preventing health issues associated with oxidative stress.16 The plant  

					extracts can help reduce inflammation by lowering the production of  

					pro-inflammatory cytokines like IL-6 and TNF-α, mainly through the  

					NF-ĸB signaling pathway.17-18 Antioxidants such as vitamin C,  

					flavonoids, and phenolic acids play an essential role in fighting free  

					radical species, which are the leading cause of various negative changes  

					in the skin.9 Some of these compounds are found in G. cowa Roxb. If  

					proven effective, the plant extracts could be used as a natural skin toner  

					for removing dark spots from the skin and as a natural solution for  

					hyperpigmentation.19 Although G. cowa Roxb has been extensively  

					studied and exhibits a variety of pharmacological activities, including  

					antioxidant, anti-inflammatory, antidiabetic, immunomodulatory,  

					anticancer, and antibacterial properties, based on its rich phytochemical  

					content, no specific studies have examined the potential of its fruit rind  

					extract in addressing UVB-induced skin aging (photoaging). Previous  

					research has highlighted the various health benefits of other parts of G.  

					cowa Roxb and their compounds. However, this study focuses on the  

					effects of its fruit rind on key indicators of UVB-induced skin damage.  

					Specifically, the novelty of this study lies in the detailed investigation  

					of the extract's effects on epidermal thickness, fibroblast cell count, and  

					collagen density in a UVB-exposed Rattus norvegicus rat model, filling  

					a gap in knowledge regarding the application of G. cowa Roxb as a  

					natural anti-photoaging agent. This study examined the impact of G.  

					cowa extract from the fruit rind on skin thickness, the number of  

					fibroblast cells, and collagen density in Rattus norvegicus rats exposed  

					to UVB light.  

					Kambang, Pesisir Selatan Regency, West Sumatra, Indonesia  

					(FR5M+FG9), Latitude: -1.8285° and Longitude: 100.9912°. The  

					identification of the samples, done at the Andalas Herbarium at Andalas  

					University, shows that they are G. cowa Roxb. ex Chiosy from the  

					Clusiaceae family, and the plant voucher number is 236/K-  

					ID/ANDA/V/2021. The extraction process involves separating the fruit  

					flesh from the peeled skin of G. cowa Roxb. and accurately weighing  

					the skin. The ethanol extract of G. cowa Roxb. fruit skin was prepared  

					as follows: Fresh tamarind fruit was separated from the skin and flesh,  

					then weighed to yield 1015 g of fresh fruit skin. The purified sample  

					was then extracted by maceration with 96% ethanol (1:5), 2 x 24 hours.  

					The collected macerate was then evaporated using a rotary evaporator  

					until a thick extract was obtained and weighed. The extract was stored  

					at a temperature of 4 °C to 8°C for further testing.9-20  

					In vivo study on Rattus norvegicus rats  

					Thirty Rattus norvegicus rats weighing approximately 150–200 g under  

					excellent health status were used for this study. The rats were housed in  

					a strictly controlled laboratory environment with a stable temperature  

					of 23 ± 1°C and humidity ranging from 50% to 60%. They had  

					unlimited access to drinking water and food in the form of pellets  

					throughout the study period.16-17 Photoaging was induced by shaving  

					the backs of the rats and irradiating them using a UVB lamp PL  

					S9W/01/2P three times a week for six weeks. Before UVB exposure  

					and the start of treatment, the rats were randomly divided into five  

					groups, each consisting of six rats (Table 1). They underwent  

					acclimatization for one week to adapt to the new environment. The G.  

					cowa Roxb extract was administered by applying 0.1 mL/cm² to the  

					back skin of the rats twice daily for six weeks. On days of UVB light  

					exposure, the extract was applied for 20 minutes. The extract was  

					applied twice daily on days when they were not exposed to UVB light.  

					Post-treatment observations and research ethics  

					Materials and Methods  

					Materials  

					The rats were left for 24 hours after the last UVB to allow the acute  

					effects of irradiation to subside. All the Rattus norvegicus rats were  

					humanely sacrificed after the study period for further histopathological  

					analysis. Ethical approval, number 083/Etik-FK UNBRAH/03/07/2022,  

					was obtained for the study following the seven WHO 2011 standards.  

					The materials used were 96% ethanol (Merck), Wistar rats, standard  

					animal feed and water, Hematoxylin (Epredia), and Masson's  

					Trichrome (Scytek). This study used a rotary evaporator (Buchi), a UV  

					B PL S9W/01/2P treatment cage, and scales (Ohaus scales). The G.  

					cowa fruits used as samples in this study were derived from Tampunik  

					Table 1: Division of model rat groups  

					Treatment  

					Control group  

					Negative control (C−)  

					Positive control (C+)  

					Treatment group 1 (T1)  

					Treatment group 2 (T2)  

					Treatment group 3 (T3)  

					Exposed to UVB light  

					and given 3% G. cowa  

					Roxb extract  

					Exposed to UVB light and  

					given 5% G. cowa Roxb  

					extract  

					Exposed to UVB light and  

					given 8% G. cowa Roxb  

					extract.  

					Without exposure to UVB  

					or extracts  

					Only exposed to UVB  

					light  

					Histopathology of the skin  

					from six Rattus norvegicus rats in each group. This analysis process was  

					carried out in a double-anonymized manner, meaning that neither the  

					observer nor the researcher knew the treatment group of the sample to  

					minimize bias.  

					A series of careful steps in histopathological examination was  

					conducted to analyze the impact of the treatment on the skin of Rattus  

					norvegicus rats. Firstly, the biopsied back skin tissue was immediately  

					fixed by immersing it in 10% neutral buffered formalin. This fixation  

					process aims to preserve cellular and tissue structures, thereby  

					preventing cellular and tissue degradation. After fixation, tissue slices  

					were prepared and stained using the hematoxylin and eosin (H&E)  

					staining method. HE staining is crucial for visualizing and measuring  

					the thickness of the epidermis, as well as counting the number of  

					fibroblast cells, which are the primary cells responsible for collagen  

					synthesis in the dermis. Additionally, Masson's trichrome staining was  

					employed to specifically identify and assess the density of collagen  

					fibers, which are important indicators of skin health. The thickness of  

					the epidermis was measured on HE-stained samples using an Olympus  

					BX51 light microscope connected to a PC monitor. The thickness at a  

					magnification of approximately 100x was measured from five different  

					locations (representing 100 µm) on each slice of the rat skin,  

					determining the vertical distance between the basal epidermal layer and  

					the base of the stratum corneum. The measurement results were  

					presented as the mean and standard deviation of the skin tissue slices  

					For the calculation of the number of fibroblast cells, an Olympus BX51  

					light microscope with a magnification of 400x per field of view was  

					used. The number of fibroblast cells in the skin's dermis was  

					quantitatively calculated. The fibroblasts were randomly counted in  

					each preparation in five fields of view. To simplify and standardize the  

					calculations, the ImageJ software was utilized, arranged in a 255-pixel  

					grid, representing a tissue area of 50 µm × 50 µm. This method enables  

					the accurate counting of fibroblast cells in HE-stained samples. UVB  

					exposure is known to damage skin collagen, causing a decrease in  

					collagen density. Therefore, Masson's trichrome (MT) staining was  

					used in this study to visualize and assess the effect of G. cowa Robx on  

					collagen integrity. MT staining imparts a blue hue to collagen fibers,  

					allowing clear visualization under the microscope. Collagen density  

					images were obtained using a light microscope equipped with Optilab,  

					producing 400x magnification at five different viewing fields. Collagen  

					density was then determined by measuring the blue-stained area in each  

					field of view.21 Overall, measurements of epidermal thickness,  
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					fibroblast cell count, and collagen density were performed with the aid  

					of a light microscope.22  

					drastic epidermal thickening, reaching a thickness of 17.35 µm. All  

					other groups showed lower thickness compared to the C+ group.  

					Specifically, the C- group showed a 52.74% reduction. For the  

					treatment groups, T1 reduced thickness by 37.58%, T2 by 46.22%, and  

					T3 was the most effective with a 58.73% reduction compared to C+.  

					Thus, no group experienced an increase in epidermal thickness  

					compared to C+; instead, all showed a decrease. Statistical analysis  

					using the ANOVA test further confirmed the existence of a highly  

					statistically significant difference in epidermal thickness between all  

					groups (p = 0.000; p < 0.05). These results suggest that G. cowa Roxb.  

					extract has remarkable potential as a therapeutic agent for conditions  

					involving epidermal thickening. G. cowa Roxb. extract has shown  

					promise as a treatment for skin conditions that involve thickening,  

					mainly because it is rich in phenols and has strong antioxidant  

					properties. The extract's advantages for skin health, along with its  

					bioactive constituents, suggest a potential role in managing skin  

					disorders. The extract's antioxidant properties and phenolic  

					composition may help in mitigating oxidative stress and inflammation.  

					The accumulation of ROS and inflammation leads to alterations in skin  

					structure and function, which include histopathological changes such as  

					erythema, increased dehydration of the skin, decreased hydration levels  

					on the skin surface, epidermal and dermal hypertrophy, and an increase  

					in epidermal thickness; all of these are indicators of compromised skin  

					barrier function.23-24-25 UVB radiation triggers several effects, including  

					erythema, skin edema, hyperplasia, leukocytosis infiltration, dermal  

					blood vessel dilation, and vascular hyperpermeability. Additionally,  

					this irradiation causes epidermal proliferation, hardening of the skin's  

					epidermis, and thickening of the skin.26-27  

					Statistical Analysis  

					The obtained data were tested for normality and homogeneity, followed  

					by analysis of variance (ANOVA) with a 95% significance level. If the  

					test results showed a significant difference, the LSD (Least Significant  

					Difference) test was performed. The data was processed using SPSS  

					2016.  

					Results and Discussion  

					This study focused on evaluating the effects of G. cowa Roxb on the  

					skin condition of Rattus norvegicus rats that had previously been  

					exposed to UVB light, and comprehensively observed the changes that  

					occurred in the rats' skin. The staining of the back skin of a Rattus  

					norvegicus rat with HE revealed changes due to the extract treatment,  

					particularly in mitigating the negative effects of UV rays on epidermal  

					thickness (Figure 1). The study examined how G. cowa Roxb fruit rind  

					extract inhibits the increase in skin thickness in Rattus norvegicus rats  

					exposed to UVB light (Figure 2).  

					This evidence confirms that UVB light is effective in inducing  

					epidermal thickening as a response to damage. However, the groups  

					(T1, T2, and T3) that received G. cowa Roxb fruit peel extract exhibited  

					significantly reduced epidermal thickening induced by UVB,  

					approaching normal conditions. The thickness of the epidermis in the  

					T1 group (3% concentration) was 10.83 µm, in the T2 group (5%  

					concentration) was 9.33 µm, and in the T3 group (8% concentration)  

					was 7.16 µm. Statistical analysis using the ANOVA test revealed a  

					highly significant difference in epidermis thickness (p = 0.000; p <  

					0.05) among all groups. These data clearly show that rats exposed to  

					UVB light significantly thicken their epidermis. The G. cowa Roxb fruit  

					skin extract reduces epidermis thickening in Rattus norvegicus rats as  

					its concentration rises.  

					The application of this extract to the skin effectively reduces the  

					thickness of the epidermis, a typical sign of UV-B-induced photoaging.  

					Impressively, the suppression of epidermal thickening increased with  

					higher concentrations of G. cowa Roxb. This phenomenon contrasts  

					with the typical photoaging conditions that generally occur. For  

					example, after seven days of UVB exposure, the epidermis of the skin  

					in group C- tended to thicken significantly, indicating a cellular  

					proliferative response to the damage. UVB radiation is known to  

					substantially accelerate the growth of skin cells, resulting in a 2.25-fold  

					increase in skin thickness.28 However, in the group that received the  

					extract, there was an opposite effect, where the skin thickness was  

					successfully reduced, and at some amounts, it approached normal  

					levels. The relationship between the dose of G. cowa Roxb fruit peel  

					extract used and the skin thickness of Rattus norvegicus rats is crucial.  

					This information provides valuable guidance in selecting skin care  

					treatments and determining the appropriate dosage for product  

					formulation. Previous studies have also demonstrated that extracts from  

					Garcinia species exhibit promising photoprotective effects, potentially  

					enhancing skin health and treating conditions such as actinic keratosis.  

					For example, in vitro and in vivo studies of G. brasiliensis extract  

					showed its ability to protect skin from UV damage as effectively as  

					commercial sunscreens.29 The extract was shown to decrease  

					inflammatory markers and oxidative stress in skin cells, indicating its  

					capacity to protect against photodamage. Therefore, G. cowa Roxb  

					extract could be a powerful remedy for managing skin issues such as  

					photoaging and other problems caused by UV exposure by affecting the  

					skin's thickness.  

					Figure 1: Histology of the thickness of the epidermis of Rattus  

					Norvegicus rats. C- (Negative control group); C+ (Positive  

					control group); T1 (Treatment group 1); T2 (Treatment group  

					2); T3 (Treatment group 3)  

					Figure 2: Effect of G. cowa Roxb fruit peel extract on  

					histological changes in epidermis thickness in Rattus norvegicus  

					rats skin exposed to UV  

					Histopathological analysis of epidermis thickness is shown in Figure 2.  

					In C-, the average epidermal thickness was recorded at 8.2 µm, with  

					normal skin structure and no signs of hypertrophy or abnormal  

					thickening. This result indicates a healthy basic skin condition,  

					unaffected by external stimulation. In contrast, the C+ group exhibited  

					HE staining in histopathological analysis identifies fibroblasts. These  

					cells appear purple and exhibit  

					a

					characteristic spindle-shaped  

					morphology, often with one or more nuclei within. Another important  
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					characteristic is their basophilic nature, which means that they have an  

					affinity for basic dyes such as hematoxylin (Figure 3). In this study,  

					significant changes were observed in Rattus norvegicus rat dermal  

					fibroblasts after their skin was exposed to UV-B light. UVB exposure  

					can alter the number, shape, and function of fibroblasts, which affects  

					how collagen and elastin—essential components for maintaining skin  

					strength and elasticity—are produced. Examining these fibroblast  

					alterations is crucial in comprehending the sun's damage to the skin and  

					the potential benefits of the tested extracts. G. cowa Roxb. rind extract  

					showed a significant recovery in the number of fibroblasts in the T  

					group. While the negative control group (C-) had 22.5 fibroblast cells  

					and the positive control group (C+) had only 13.5 cells, administration  

					of G. cowa Roxb. rind extract gradually increased the number of  

					fibroblasts. In group T1, the number of fibroblasts increased to 19.5  

					cells. T2 showed a further increase with 21 cells, while T3 demonstrated  

					the most significant growth with 27.3 cells. The number of fibroblasts  

					in the C+ group was recorded at 13.5. impressively, all other groups  

					showed a significant increase in the number of fibroblasts compared to  

					this value. Similarly, the treatment interventions also successfully  

					increased the number of fibroblasts: T1 to 19.5 (44.44% higher), T2 to  

					21 (55.56% higher), and T3 recorded the most drastic increase to 27.3  

					(102.22% higher). Overall, these data indicate that both the negative  

					control condition and all three treatments (T1, T2, and T3) were  

					effective in substantially increasing the number of fibroblasts.  

					ROS production. This condition can accelerate cellular aging or even  

					cell death, depending on the cell's autophagy response.29 Another study  

					indicated that short exposure to UVB laser light can rapidly kill cells by  

					damaging the fibroblast lipid membrane, thereby reducing the cell's  

					ability to survive.30 The significant increase in ROS levels from UVB  

					radiation causes oxidative stress and damage to cells, which is  

					connected to essential changes in metabolism, including how  

					glycerophospholipids and glutathione are handled.31 Our findings  

					indicate that G. cowa Roxb has the potential to mitigate these damaging  

					effects, helping to maintain the viability and number of fibroblasts,  

					which are crucial for skin health.  

					This study has indicated that G. cowa Roxb rind extract has significant  

					potential in protecting the skin from UVB-induced damage. The extract  

					has been shown to mitigate UVB-induced damage by increasing the  

					viability and function of fibroblasts (T1, T2, and T3). The powerful  

					antioxidant properties of the extract help reduce stress caused by UVB  

					rays, as lab studies indicated that more fibroblast cells survived after  

					being exposed to UVB.32 This evidence indicates that the extract can  

					help shield cells from UV damage, likely by lowering the amounts of  

					ROS that rise after UVB exposure, which helps keep fibroblast cells  

					alive and boosts their survival. G. cowa Robx contains vitamin C and  

					vitamin A at 151.4 mg/100 g extract and 1.23 mg/100 g extract,  

					respectively, while its flavonoid content is 69.5 mg/100 g extract. The  

					levels of vitamin C, vitamin A, and flavonoids in G. cowa Roxb can  

					contribute to the development of natural bioactive substances, which  

					can be further developed into anti-aging cosmetic products.9  

					Additionally, UVB radiation is known to alter the production of  

					collagen and fibronectin, both of which are essential for maintaining  

					skin integrity.33 Furthermore, studies in Rattus norvegicus rats have  

					shown that the addition of G. cowa Roxb. rind extract significantly  

					increased the strength of these rats.34 Extracts that are high in bioactive  

					compounds, particularly polyphenols, can lower oxidative stress and  

					shield cells from UV damage by removing harmful ROS created by  

					UVB exposure.35 Various types of Garcinia extracts have also been  

					shown to decrease the production of MMP-1 and oxidative stress  

					markers, ultimately increasing the chances of cell survival.36 Further lab  

					studies indicate that extracts from Garcinia species can help more  

					fibroblasts survive UVB exposure, similar to how commercial  

					sunscreens work.37 In live tests, these extracts also helped restore  

					natural antioxidants like glutathione, which are usually reduced by UV  

					radiation.38  

					Figure 3: Rattus norvegicus rat skin fibroblast cells. C-  

					(Negative control group); C+ (Positive control group); T1  

					(Treatment group 1); T2 (Treatment group 2); T3 (Treatment  

					group 3). These cells will appear purple and have a characteristic  

					spindle-shaped morphology  

					The results of the ANOVA test confirmed a highly significant  

					difference in the number of fibroblasts between groups (p = 0.000; p <  

					0.05). This study demonstrates that the extract from G. cowa Roxb fruit  

					peel alters the number of fibroblast cells in the skin of Rattus norvegicus  

					rats following UVB exposure. To identify which groups showed  

					significant differences specifically, a post hoc LSD test was conducted.  

					The results showed a significant difference between the negative control  

					and the positive control groups (p = 0.003), confirming UVB-induced  

					damage. Furthermore, there was a significant difference between the  

					positive control and treatment groups 2 (p = 0.017) and treatment group  

					3 (p = 0.000), indicating the effectiveness of the extract at higher  

					concentrations. Additionally, a significant difference was observed  

					between treatment groups 1 and 3 (p = 0.011), suggesting that the effect  

					of increasing the number of fibroblasts is dose-dependent. UVB  

					radiation is known to damage fibroblast cells through various pathways,  

					ultimately leading to cellular dysfunction and even apoptosis  

					(programmed cell death). One of the main mechanisms is increased  

					production of ROS, DNA damage, and weakening of the cell repair  

					system. UVB exposure also damages mitochondria, which are the  

					primary centers of cell energy production, thereby further increasing  

					Figure 4: The change in the number of fibroblast cells of Rattus  

					norvegicus rats exposed to UVB rays.  

					The flavonoid and vitamin C content in the fruit peel extract of G. cowa  

					Roxb is believed to be key factors. These phytochemicals can reduce  

					the production of ROS in human and animal skin cells, and they can  

					also help regulate genes related to facial wrinkles. Evaluations from in  

					vivo also revealed that these extracts can replenish endogenous  

					antioxidants, such as glutathione, which UV radiation typically  

					depletes.39 G. cowa Roxb fruit peel extract contains flavonoids and  

					vitamin C. These phytochemicals reduce the amount of ROS generated  

					by skin fibroblasts from both human and animal models, and they also  
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					regulate the expression of genes associated with facial wrinkles.40 Since  

					skin fibroblasts are important for making collagen and keeping the  

					correct levels of collagen and elastin in the skin, the vitamin C in these  

					extracts might help these cells do their important jobs.41 Flavonoids are  

					substances that help fibroblasts grow faster by boosting the production  

					of transforming growth factor beta (TGF-β), which then causes  

					fibroblast growth.42 Previous studies have also shown that phenolic  

					compounds can increase fibroblast migration and stimulate collagen  

					production in various types of animals.43 Thereby, it seems that the mix  

					of flavonoids and vitamin C in G. cowa Roxb fruit peel extract is likely  

					what helps mouse skin fibroblast cells recover and protect themselves  

					from UVB light, suggesting it could be a favorable option for skin care.  

					Direct exposure to UVB rays has the potential to damage skin collagen  

					in Rattus norvegicus rats, a damage that will eventually result in a  

					significant decrease in collagen density. This damage not only affects  

					the structure of the skin but can also disrupt its vital functions (Figures  

					5 and 6).  

					the ANOVA test revealed a significant difference in collagen density  

					percentage between groups (p = 0.000; p < 0.05). This significant  

					difference was seen between the C+ group and the C- and T1 groups (p-  

					value < 0.05). between groups T1 and T2 (p-value = 0.008), as well as  

					between groups T1 and T3 (p-value = 0.04). These results demonstrate  

					that administering an extract of G. cowa Roxb to Rattus norvegicus rats  

					exposed to UVB radiation can effectively prevent damage to collagen.  

					Collagen damage due to UVB rays is not only structural but also  

					functional, which ultimately accelerates the skin aging process (Figure  

					6).  

					Further research indicates that UVB radiation triggers collagen  

					degradation and reduces its production, both of which are essential for  

					maintaining overall skin elasticity and health. UVB rays also cause  

					oxidative stress, resulting in the buildup of ROS that damages the  

					extracellular matrix and increases inflammation.44 Researchers have  

					found that UVB radiation increases the production of matrix  

					metalloproteinases (MMPs), enzymes that break down collagen, while  

					simultaneously decreasing the production of collagen. This  

					phenomenon is where G. cowa Roxb. rind extract comes into play. This  

					extract is rich in antioxidants that can inhibit UV-induced MMP  

					activation in skin fibroblasts, thereby preventing collagen breakdown.  

					Research has shown that antioxidants, such as astaxanthin, and vitamins  

					C and E, when combined with collagen peptides, help reduce oxidative  

					stress and inflammation, two key factors that contribute to sun-induced  

					skin aging.45-46 These antioxidants have been shown to reduce MMP  

					expression, thereby maintaining collagen integrity. Recent studies also  

					support the notion that plant extracts containing antioxidants can  

					prevent collagen breakdown by inhibiting skin fibroblasts from  

					producing MMPs triggered by UV light.47-48 In addition to antioxidants,  

					bioactive plant compounds such as phytochemicals and vitamins play  

					an essential role in the production and prevention of collagen  

					degradation. Previous studies have revealed that G. cowa Roxb fruit  

					peel extract contains flavonoids and vitamin C.9 Vitamin C, in  

					particular, is an essential cofactor for collagen hydroxylase (proline and  

					lysine) in the skin. Since collagen contains a high amount of proline and  

					lysine, adding hydroxyl groups to both amino acids helps create new  

					collagen, highlighting the beneficial effects of this extract on  

					maintaining healthy and youthful skin.49  

					This study examined the effects of G. cowa Robx extract on Rattus  

					norvegicus rat skin after five weeks of treatment following exposure to  

					UVB light. At a dose of 3%, collagen levels rose significantly compared  

					to the C+ group. Several natural extracts have been shown to protect  

					against UV-induced skin damage, supporting their potential to maintain  

					high collagen levels and slow the aging process. An ethanol extract of  

					purple cabbage prevented Wistar rats exposed to UV-B radiation from  

					breaking down collagen.50-51 The findings of this study suggest that it  

					may help slow the loss of collagen density. The photoprotective and  

					antioxidant properties of the extract may help maintain collagen, a key  

					component for healthy skin. The antioxidant qualities of this extract  

					may alleviate oxidative stress, a significant contributor to collagen  

					breakdown. Although there is not much research on G. cowa Roxb.,  

					studies on related species have shown that extracts from Garcinia  

					species can increase collagen production, similar to how other fruit  

					extracts increase the expression of type I collagen.52  

					Figure 5: Collagen density of Rattus norvegicus rat skin  

					exposed to UVB radiation. C- (Negative control group); C+  

					(Positive control group); T1 (Treatment group 1); T2 (Treatment  

					group 2); T3 (Treatment group 3).  

					Conclusion  

					Administration of G. cowa Roxb fruit peel extract inhibits the increase  

					in skin thickness. It prevents a significant decrease in fibroblast and  

					collagen cells in the skin of mice exposed to UV light.  

					Histopathological analysis revealed that the epidermal thickness  

					increased dramatically in the positive control group. In contrast, the  

					extracts cause a reduction of the epidermal thickness in the treatment  

					groups. The administration of G. cowa Roxb. fruit peel extract inhibited  

					the increase in skin thickness and prevented a significant decrease in  

					fibroblast cells and collagen levels in the skin of mice that were exposed  

					to UVB rays. G. cowa Roxb. fruit peel extract (8%) exhibited the best  

					inhibitory and protective effect on the skin of mice exposed to UVB  

					rays. This study suggests that extracts from the rind of G. cowa Roxb  

					are a promising natural option for reducing UVB-induced skin damage,  

					aiding in skin repair, and slowing down skin aging, and can be  

					incorporated into cosmetic products. This finding could pave the way  

					Figure 6: Collagen density of Rattus norvegicus rat skin  

					exposed to UV  

					Collagen density analysis showed significant differences between  

					groups. The negative control group (C-) had an average collagen density  

					of 21.18%, while the positive control group (C+) experienced a drastic  

					decrease of up to 8.13%. This decrease in the C+ group indicated a  

					significant decline of 61.6% in collagen fiber density compared to the  

					negative control group. On the other hand, the treatment group given G.  

					cowa showed indications of improvement. Collagen density in group  

					T1 was 18.79%; subsequently, it was 9.11% in T2 and then increased  

					to 10.83% in T3 (Figure 6). Specifically, G. cowa Roxb fruit skin  

					extract at a concentration of 3% showed the ability to maximally stop  

					the decrease in collagen density percentage. Statistical analysis using  
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					for safer, natural skin care products that tap into the potential of plant-  

					based remedies to counteract the long-term effects of sun exposure.  

					Future research on G. cowa Roxb. bark extract should focus on  

					elucidating its photoprotective mechanisms against UVB damage and  

					conducting long-term studies to assess safety and potential side effects.  

					Plants for Pharmaceutical and Medical Aspects: An Overview.  

					Medicines. 2018;5(3):93-97.  

					15. Domaszewska-Szostek  

					A,  

					Puzianowska-Kuźnicka  

					M,  

					Kuryłowicz A. Flavonoids in Skin Senescence Prevention and  

					Treatment. IJMS. 2022;22(13):6814-6822.  

					16. Ifora I, Rahmaddian T. Antioxidant Potential of Garcinia cowa  

					Roxb.ꢀ: A Review. IJPSM. 2022;7(9):20–26.  

					Conflict of Interest  

					17. Hefni D, Dachriyanus -, Wahyuni FS, Yerizel E, Arisanty D,  

					Yusra LN. Cowanin, a Cytotoxic Xanthone from Asam Kandis  

					(Garcinia cowa, Roxb.) Reduced Cell Migration and Induced Cell  

					Cycle Arrest on T47D Human Cancer Cell. Int J Adv Sci Eng Inf  

					Technol. 2020;10(5):2164–2169.  

					18. Pyne N, Ray R, Paul S. Computational and experimental  

					approaches manifest the leishmanicidal potential of α-mangostin  

					resourced from Garcinia cowa. Acta Tropica. 2024;257:107291.  

					19. Saba E, Kim SH, Lee YY, Park CK, Oh JW, Kim TH, Kim HK,  

					Roh SS, Rhee MH. Korean Red Ginseng extract Ameliorates  

					melanogenesis in humans and induces antiphotoaging effects in  

					ultraviolet B–irradiated hairless mice. J. Ginseng Res.  

					2020;44(3):496–505.  

					The author`s declare no conflict of interest.  

					Author's Declaration  

					The authors certify that the work contained in this article is original and  

					that they will assume responsibility for any claims related to their  

					content.  

					Acknowledgments  

					The authors would like to thank the Institute for Research and  

					Community Services at Universitas Negeri Padang in Padang,  

					Indonesia, for funding this research under contract number  

					1013/UN35.13/LT/2022.  

					20. Furqan M, Wahyuni FS, Susanti M, Hamidi D. Original Research  

					Article Evaluation of Garcinia cowa Leaf Extract as A Potential  

					Anticancer Agent: Cytotoxicity, Selectivity, and Apoptotic  

					Effects on MCF-7/HER-2 Cells. Trop. J. Nat. Prod. Res. 2025;  

					9(2): 846-852  

					21. Pathak K, Saikia R, Das A. Unlocking the therapeutic potential  

					of Garcinia cowa Rox. in diabetes management. Sciphy.  

					2023;2(1):38–41.  

					22. Guerrero‐Navarro L, Jansen‐Dürr P, Cavinato M. Synergistic  

					interplay of UV radiation and urban particulate matter induces  

					impairment of autophagy and alters cellular fate in  

					SENESCENCE‐PRONE human dermal fibroblasts. Aging Cell.  

					2024;23(4):e14086.  

					23. Molecular Medicine Reports. [cited 2025 July 23]; Available  

					from: http://www.spandidos-publications.com/10.3892/mmr/  

					24. Jo K, Bae GY, Cho K, Park SS, Suh HJ, Hong KB. An  

					Anthocyanin-Enriched Extract from Vaccinium uliginosum  

					Improves Signs of Skin Aging in UVB-Induced Photodamage.  

					Antioxidants. 2020;9(9):844-857.  

					25. Liu S, You L, Zhao Y, Chang X. Hawthorn Polyphenol Extract  

					Inhibits UVB-Induced Skin Photoaging by Regulating MMP  

					Expression and Type I Procollagen Production in Mice. J Agric  

					Food Chem. 2018;66(32):8537–46.  

					26. Kwon OS, Jung SH, Yang BS. Topical Administration of  

					Manuka Oil Prevents UV-B Irradiation-Induced Cutaneous  

					Photoaging in Mice. J Evid Based Complementary Altern Med.  

					2013;2013:1–10.  

					27. Her Y, Lee TK, Kim JD, Kim B, Sim H, Lee JC, Ahn JH, Park  

					JH, Lee J, Hong J, Kim S, Won M. Topical Application of Aronia  

					melanocarpa Extract Rich in Chlorogenic Acid and Rutin  

					Reduces UVB-Induced Skin Damage via Attenuating Collagen  

					Disruption in Mice. Molecules. 2020;25(19):4577-4591.  

					28. Wang PW, Cheng YC, Hung YC, Lee CH, Fang JY, Li WT, Wu  

					Y, Pan T. Red Raspberry Extract Protects the Skin against UVB-  

					Induced Damage with Antioxidative and Anti-inflammatory  

					Properties. Oxid Med Cell Longev. 2019;2019:1–14.  

					29. Hamdan YM, Madirov EI, Marisov MA, Shamsutdinov NI,  

					Zelenikhin PV, Nizamutdinov AS, et al. Study of the effect of  

					laser pulse duration in the ultraviolet spectral range on  

					fibroblasts. In: 2022 International Conference Laser Optics  

					(ICLO) [Internet]. Saint Petersburg, Russian Federation: IEEE;  

					2022 [cited 2025 June 2]. p. 1–1. Available from:  

					https://ieeexplore.ieee.org/document/9840320/  

					References  

					1.  

					Wyles SP, Vyas K, Wasserburg JR, Ansaf R, Kirkland JL. Age-  

					related disease: Skin. In: Aging [Internet]. Elsevier; 2024 [cited  

					2024  

					Aug  

					24].  

					p.  

					147–164.  

					Available  

					from:  

					https://linkinghub.elsevier.com/retrieve/pii/B978044315500000  

					0098  

					2.  

					Stoykova ID, Koycheva IK, Binev BK, Mihaylova LV, Benina  

					MY, Alipieva KI, Georgiev MI. Myconoside and Calceolarioside  

					E Restrain UV-Induced Skin Photoaging by Activating NRF2-  

					Mediated Defense Mechanisms. IJMS. 2024 Feb 19;25(4):2441.  

					Ge Y, Li M, Bai S, Chen C, Zhang S, Cheng J, Wang X.  

					Doxercalciferol alleviates UVB-induced HaCaT cell senescence  

					and skin photoaging. Int. Immunopharmacol. 2024;127:111357.  

					Liu S, You L, Zhao Y, Chang X. Hawthorn Polyphenol Extract  

					Inhibits UVB-Induced Skin Photoaging by Regulating MMP  

					Expression and Type I Procollagen Production in Mice. J Agric  

					Food Chem. 2018;66(32):8537–4856.  

					3.  

					4.  

					5.  

					6.  

					7.  

					Tong T, Geng R, Kang SG, Li X, Huang K. Revitalizing  

					Photoaging Skin through Eugenol in UVB-Exposed Hairless  

					Mice: Mechanistic Insights from Integrated Multi-Omics.  

					Antioxidants. 2024 ;13(2):168-197.  

					Goh AP, Goh S, Tow W, Toh K, Palanisamy UD, Sundralingam  

					U. Exploring the Role of Herbal Compounds in Skin Aging: A  

					Systematic Review of Topical Approaches. Phytother. Res.  

					2024;ptr.8375.  

					Hang NTT, Thanh NV, Nhung NTH. Determination Of Some  

					Kinds Of Important Ingredients Of Components and Biological  

					Activity Of Garcinia Cowa Fruit. J. For. Sci. Technol.  

					2018;20(2):010-4.  

					8.  

					9.  

					Ritthiwigrom T, Laphookhieo S, Pyne SG. Chemical constituents  

					and biological activities of Garcinia cowa Roxb. Maejo Int. J. Sci.  

					Technol. 2013; 7(02), 212-231.  

					Minerva P, Hefni D. Determination of Vitamin C, Vitamin A and  

					Flavonoid Levels in Garcinia cowa Roxb Fruit Flesh Extract. Int.  

					J. Adv. Sci. Eng. Inf. Technol. 2022;12(4):1593-1598.  

					10. Draelos  

					ZD.  

					Cosmeceuticals.  

					Dermatologic  

					Clinics.  

					2019;37(1):107–115.  

					11. Pullar J, Carr A, Vissers M. The Roles of Vitamin C in Skin  

					Health. Nutrients. 2017: ;9(8):866-872.  

					12. Michalak M, Pierzak M, Kręcisz B, Suliga E. Bioactive  

					Compounds for Skin Health:  

					2021;13(1):203-209.  

					13. Zhang Q, Yang W, Liu J, Liu H, Lv Z, Zhang C, Chen D, Jiao Z.  

					Identification of Six Flavonoids as Novel Cellular Antioxidants  

					and Their Structure-Activity Relationship. Oxid Med Cell  

					Longev. 2020;11(8):1–12.  

					A

					Review. Nutrients.  

					30. Dorr MM, Rochette PJ. Reduction of DNA damage repair  

					efficiency and accumulation of residual damage following  

					chronic UVB-irradiation of HaCaT cells. McKay BC, editor.  

					PLoS ONE. 2023;18(4):e02835  

					14. Tungmunnithum D, Thongboonyou A, Pholboon A, Yangsabai  

					A. Flavonoids and Other Phenolic Compounds from Medicinal  

					4374  

					© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					Trop J Nat Prod Res, September 2025; 9(9): 4369 - 4375  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					31. Geng R, Guo J, Lao Y, Kang SG, Huang K, Tong T. Chronic  

					UVB exposure induces hepatic injury in mice: Mechanistic  

					insights from integrated multi-omics. Environ. Pollut.  

					2024;362:124933.  

					42. Yang L, Liu X, Zhang N, Wu G, Chen L, Xu J, Ren X, Jiang X,  

					Huang Z. Flavonoids in Resina Draconis protect against  

					pulmonary fibrosis via the TGF-β1/NOTCH1 pathway. Mol Cell  

					Toxicol. 2020;16(2):193–201.  

					32. Gary AS, Rochette PJ. Apoptosis, the only cell death pathway  

					that can be measured in human diploid dermal fibroblasts  

					following lethal UVB irradiation. Sci Rep. 2020;10(1):18946.  

					33. Yang X, Wang J, Wang H, Li X, He C, Liu L. Metabolomics  

					study of fibroblasts damaged by UVB and BaP. Sci Rep.  

					2021;11(1):11176.  

					34. Jo K, Bae GY, Cho K, Park SS, Suh HJ, Hong KB. An  

					Anthocyanin-Enriched Extract from Vaccinium uliginosum  

					Improves Signs of Skin Aging in UVB-Induced Photodamage.  

					Antioxidants. 2020;9(9):844-857.  

					43. Merecz-Sadowska A, Sitarek P, Kucharska E, Kowalczyk T,  

					Zajdel K, Cegliński T, Zajdel R. Antioxidant Properties of Plant-  

					Derived Phenolic Compounds and Their Effect on Skin  

					Fibroblast Cells. Antioxidants. 2021;10(5):726-750.  

					44. Samivel R, Nagarajan RP, Subramanian U, Khan AA, Masmali  

					A, Almubrad T, Akhtar S. Inhibitory Effect of Ursolic Acid on  

					Ultraviolet B Radiation-Induced Oxidative Stress and Pro-  

					inflammatory Response-Mediated Senescence in Human Skin  

					Dermal Fibroblasts. Oxidative Medicine and Cellular Longevity.  

					2020;2020:1–17.  

					35. Zheng SL, Wang YM, Chi CF, Wang B. Chemical  

					Characterization of Honeysuckle Polyphenols and Their  

					Alleviating Function on Ultraviolet B-Damaged HaCaT Cells by  

					Modulating the Nrf2/NF-κB Signaling Pathways. Antioxidants.  

					2024;13(3):294-315.  

					45. Song B, Liu D, Liu TC, Li K, Wang S, Liu J, Regenstein JM, Wu  

					Y, Zhou P. The combined effect of commercial tilapia collagen  

					peptides and antioxidants against UV-induced skin photoaging in  

					mice. Food Funct. 2023;14(13):5936–5948.  

					46. Tominaga K, Hongo N, Fujishita M, Takahashi Y, Adachi Y.  

					Protective effects of astaxanthin on skin deterioration. J Clin  

					Biochem Nutr. 2017;61(1):33–39.  

					36. Abate M, Pagano C, Masullo M, Citro M, Pisanti S, Piacente S,  

					et al. Mangostanin,  

					a

					Xanthone Derived from Garcinia  

					mangostana Fruit, Exerts Protective and Reparative Effects on  

					Oxidative Damage in Human Keratinocytes. Pharmaceuticals.  

					2022;15(1):84-100.  

					47. Fan Z, Zhou Y, Gan B, Li Y, Chen H, Peng X, Zhou Y. Collagen‐  

					EGCG Combination Synergistically Prevents UVB‐Induced Skin  

					Photoaging  

					in  

					Nude  

					Mice.  

					Macromol.  

					Biosci.  

					37. Dike M, Thergoankar R, Deodhar M. Screening of various  

					extracts of Garcinia indica viz., leaf, seed, stem, root and fruit for  

					UV protective activity and incorporation of extracts in sun  

					protective formulations. Acta Hortic. 2019;(1241):639–646.  

					38. Figueiredo SA, Vilela FMP, Silva CAD, Cunha TM, Dos Santos  

					2023;23(12):2300251.  

					48. Pattananandecha T, Apichai S, Julsrigival J, Ungsurungsie M,  

					Samuhasaneetoo S, Chulasiri P, Kwankhao P, Pitiporn S, Ogata  

					F, Kawasaki N, Saenjum C. Antioxidant Activity and Anti-  

					Photoaging Effects on UVA-Irradiated Human Fibroblasts of  

					Rosmarinic Acid Enriched Extract Prepared from Thunbergia  

					laurifolia Leaves. Plants. 202;10(8):1648-1656.  

					MH,  

					Fonseca  

					MJV.  

					In  

					vitro  

					and  

					in  

					vivo  

					photoprotective/photochemopreventive potential of Garcinia  

					brasiliensis epicarp extract.  

					2014;131(6):65–73.  

					J

					Photochem Photobiol B.  

					49. Goik U. Witamina C i jej pochodne w utrzymaniu dobrej  

					kondycji skóry. Postepy Biochem. 2024;70(3):307–314.  

					39. Dunaway S, Odin R, Zhou L, Ji L, Zhang Y, Kadekaro AL.  

					Natural Antioxidants: Multiple Mechanisms to Protect Skin From  

					Solar Radiation. Front Pharmacol. 2018;9:358049.  

					40. Minerva P, Febriyenti F, Amelia R, Maidawilis M, Sukma Rita  

					R, Alimuddin A. Phenolic content, antioxidant activity, and  

					tyrosinase inhibitor potential for both skin and physical health:  

					test of extract, skin content and content of Garcinia cowa fruit.  

					Retos. 2024;62:10–15.  

					50. Triangga Apsari KJ, Dewi Ratnayanti IGA, Arijana IGKN,  

					Sugiritama IW. Topical application of purple cabbage (Brassica  

					oleracea L. var. capitata f. rubra) ethanol cream extract of dermic  

					collagen on male Wistar rats (Rattus norvegicus) exposed to  

					ultraviolet B. Intisari Sains Medis. 2020;11(1):253–258.  

					51. Sun J, Jiang Y, Fu J, He L, Guo X, Ye H, Yin C, Li H, Jiang H.  

					Beneficial Effects of Epigallocatechin Gallate in Preventing Skin  

					Photoaging: A Review. Molecules. 2024;29(22):5226-5248.  

					52. Han J, Jang K, Park M, Myung C. Garcinia cambogia suppresses  

					adipogenesis in 3T3‐L1 cells by inhibiting p90RSK and Stat3  

					activation during mitotic clonal expansion. J Cell Physiol.  

					2021;236(3):1822–1839.  

					41. Boo YC. Ascorbic Acid (Vitamin C) as a Cosmeceutical to  

					Increase Dermal Collagen for Skin Anti-aging Purposes:  

					Emerging  

					Combination  

					Therapies.  

					Antioxidants.  

					2022;11(9):1663-1681.  

					4375  

					© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

	EPUB/images/img_06.png






EPUB/images/img_07.png





EPUB/images/img_04.png





EPUB/toc.xhtml

Table of Contents


		Page






EPUB/images/img_02.png





EPUB/images/img_01.png










EPUB/images/img_13.png
(40 s sz





EPUB/images/img_10.png
il





EPUB/images/img_09.png





EPUB/images/img_12.png





