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					ABSTRACT  

					ARTICLE INFO  

					Article history:  

					The skin consists of collagen fibers, which play a role in maintaining the stability of the skin and  

					regeneration of damaged cells. Several studies have shown that exposure to UVB typically causes  

					a decrease in the production of collagen fibers. Noni (Morinda citrifolia) has been reported to be  

					an effective medicinal plant with strong antioxidant activity. Therefore, this study aimed to  

					determine the effect of noni gel on collagen density and p53 protein expression in rats exposed to  

					UVB. Twenty-Five male Wistar rats were divided into five groups of five rats each, and treated  

					as follows; Group I consisted of healthy rats not exposed to UVB, Group II consisted of rats  

					exposed to UVB, while Groups III, IV, and V were consisted of rats exposed to UVB and treated  

					with gel base, noni extract gel (10%), and tretinoin (vitacid 0.025%) gel, respectively. UVB  

					exposure was carried out for 5 days/week over a period of 14 days. On the 14th day, skin tissues  

					were collected and assessed for collagen using Masson's Trichrome staining, and p53 expression  

					was assayed by polymerase chain reaction (PCR) technique. The results showed that noni extract  

					gel significantly increased collagen density, and significantly decreased p53 gene expression in  

					the skin of UVB-exposed rats. The effects were comparable to that of the positive control  

					(tretinoin). These observations suggest that noni extract could be a natural source of compound(s)  

					with potential anti-aging properties that could be used in the prevention and treatment of photo-  

					induced aging.  
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					Under normal conditions, p53 is not phosphorylated because it binds  

					tightly to the Murine Double Minute2 (MDM2) protein, leading to low  

					Introduction  

					Anti-aging products currently circulating in the market  

					expression. However, when DNA damage occurs, it is phosphorylated  

					and easily released from MDM2. Several studies have shown that p53  

					is a transcription factor for other cyclin inhibitors, and damaged DNA  

					often causes the inhibition of cells repair. After transcription, mRNA  

					is produced and then translated to repair cells. The inability of p53 to  

					repair cells typically triggers an essential process known as apoptosis.4  

					According to previous studies, the dermis layer of the skin consists of  

					collagen fibers which play a role in maintaining the stability and  

					regeneration of damaged cells. During aging, there is often a decrease  

					in collagen production in the skin layer, leading to increased  

					susceptibility to skin damage. Ultraviolet-B (UVB) exposure to the  

					skin further exacerbates the issue by causing a decrease in production.5  

					Collagen has been reported to be the most abundant component of the  

					dermis layer, contributing more than 70% to aging, which can occur  

					intrinsically and extrinsically. Intrinsic aging is caused by decreased  

					Transforming Growth Factor β (TGF-β) and accumulation of ROS,  

					while extrinsic aging is caused by UV radiation (photoaging), which  

					leads to increased ROS production in the dermis layer.6  

					are mainly for preventing hyperpigmentation by inhibiting  

					melanocytes, with 4% hydroquinone being a major raw material.  

					Despite the potential, the use of these products can lead to the  

					inhibition of tyrosine kinase, which plays a role in the signaling  

					pathway for the production of p53 protein in the skin.1 Several studies  

					have shown that exposure to UV light can indirectly cause DNA  

					damage via the production of singlet oxygen or free radicals in  

					photodynamic reactions. In addition, hydroxyl radical (OH*) has been  

					reported to be the most reactive oxygen species (ROS), with a high  

					DNA damaging capacity. During exposure to UV radiation, nuclear  

					factor kappa B (NF-κB), signal transducers and activators of  

					transcription (STATs), and tumor suppressor gene p53 (TP53) are  

					activated, as well as other nuclear factors.3 DNA damage subsequently  

					causes cyclin inhibitor kinase to be activated through phosphorylation  

					of p53.  

					*Corresponding author. E mail: chodidjah@unissula.ac.id  

					In line with these findings, noni (Morinda citrifolia) is a traditional  

					medicinal plant, which contains phenolic compounds and vitamin C.  

					This plant has been proven to increase antioxidant activity and  

					suppress inflammatory responses.7 In addition, noni fruit extract has  

					the potential to serve as an anticancer agent and is associated with  

					changes in p53 protein expression.8 A previous study revealed that the  

					safety level of using noni depends on the dose, where the higher the  

					dose given, the higher the risk of side effects on the kidneys and liver.8  

					Therefore, its use in the form of extracts or other preparations needs to  

					be considered. Several studies showed that the administration of noni  

					seed extract topically at a dose of 4% could reduce the percentage of  

					melanin.9 Topical administration of the extract also significantly  
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					reduced the appearance of signs of redness on the skin (erythema) in  

					rats exposed to UVB. However, its potential as an anti-aging agent on  

					the skin, especially regeneration, was not significant. Topical  

					application of noni ethanol extract cream on incisional wounds of  

					Wistar rats accelerated healing and increased collagen deposition of  

					the wounds compared to the cream base application only.10  

					Several studies have reported that noni extract showed anti-  

					inflammatory activity by modulating cyclooxygenase-2 (COX-2),  

					inducible nitricoxide synthase (iNOS), p38 MAP kinase, and c-Jun N-  

					Terminal Kinase (JNK) , as well as inhibiting inflammatory cytokines,  

					including interleukin (IL)-4, IL-5, IL-10, IL- 13, IL-17, IL-31, IL-32,  

					and interferon (INF)-γ.11 These properties can be attributed to its  

					flavonoid active substances, which serve as anti-skin aging and anti-  

					inflammatory. The extract has also been proven to act as an anticancer  

					agent related to changes in p53 protein expression and is useful in  

					reducing erythema in wounds due to UVB induction. Therefore, this  

					study aimed to determine the effect of noni extract gel on decreasing  

					p53 and collagen expression to prevent the aging process of skin  

					exposed to UVB.  

					Twenty-five (25) Wistar rats were acclimatized to the laboratory  

					condition for 7 days prior to the experiment. The animals were divided  

					into 5 groups of five rats each, namely; Group I consisting of healthy  

					rats without UVB exposure, Group II consisting of rats exposed to  

					UVB (negative control), Group III consisting of rats exposed to UVB  

					and given base gel, Group IV consisting of rats exposed to UVB and  

					given 10% noni gel, and Group V consisting of rats exposed to UVB  

					and given tretinoin (vitacid gel 0.025%) as positive control.  

					UVB exposure and treatments  

					The rats were anesthetized with a mixture of ketamine (60 mg/kg) and  

					xylasine (20 mg/kg). The hair on the dorsal part of the rats was shaved  

					clean to a size of 5x5 cm. The backs of the rats were exposed to UV  

					light (broadband with peak emission at 302 nm) at an irradiation  

					distance of 20 cm with a minimum erythema dose of 160 mJ/cm2/15  

					minutes per day for 5 days/ week for two weeks. The rats were treated  

					topically according to the group, namely; the negative control group  

					treated with gel baseonly, the treatment group treated with 10% noni  

					extract gel, and the positive control group treated with tretinoin gel  

					0.025%. All treatment were applied at a dose of 0.1 mL/cm once a day  

					for 14 days after UVB exposure.  

					Materials and Methods  

					Tissue sampling  

					Materials  

					On the 14th day after the treatment, the rats were sacrificed by cervical  

					dislocation, then skin tissue was taken using a 6 mm punch biopsy on  

					the skin exposed to UVB. The tissue samples were divided into two  

					parts, one part was used for assessment of p53 expression, and the  

					other part was used for collagen density determination.  

					The equipment used were; UV light (broadband with peak emission of  

					302 nm) with an energy of 160 mJ/cm2, razors, exposure cages,  

					maintenance cages, and hair clippers. The tools used for data collection  

					were; vacutainer, hematocrit tube, 5 mL pot, centrifuge, micropipette,  

					and 1.5 mL vial tube. The tools used for data analysis were; microplate  

					reader, microscope, staining jar, coated glass desk, cover glass, and  

					laptop.  

					Paraffin embedding  

					The tissue was immersed in 10% formalin for 24 hours, then  

					dehydrated in graded alcohol of 30%, 40%, 60%, 50%, 70%, 80%,  

					90%, and 96% ethanol. Thereafter, the tissue was placed in alcohol-  

					xylol solution for 1 hour and a pure xylol solution for 4 hours.  

					Subsequently, the tissue was placed in liquid paraffin for 4 hours and  

					left until the paraffin solidified. The tissue in paraffin was cut into 4  

					microns thick sections with a microtome. The tissue sections were  

					attached to a glass slide previously smeared with polylysine as an  

					adhesive, which was then placed on a deparaffinized glass block in an  

					incubator and heated at 56 to 58°C until the paraffin melted.12,13  

					Ethical clearance  

					Ethical clearance was obtained from the Bio-Ethics Section of the  

					Faculty of Medicine, Sultan Agung Islamic University, Semarang with  

					approval number: 521/XII/2022/Komisi Bioetik.  

					Collection of noni fruit  

					Noni fruit was obtained from Tawangmangu Center for Study and  

					Development of Medicinal Plants and Traditional Medicines, Lawu  

					road No.11 Beji, Karanganyar Regency, Central Java, Indonesia  

					(B2P2TOOT).  

					Measurement of collagen density  

					Preparation of noni fruit ethanol extract  

					Collagen was analyzed using Masson's Trichrome staining on the skin  

					histopathology preparation throughout the visual field, with the  

					following stages. First, deparaffinization of tissue slides was  

					performed, and then Bouin's fluid was heated to a temperature of 54 to  

					64°C. The next stage was incubation of the slides in Bouin's fluid  

					heated for 60 minutes and cooled for 10 minutes, then rinsed with  

					running water. In addition, incubation of the slides in Weigert's Iron  

					Hematigoxin was performed for 5 minutes, then rinsed again with  

					water. The next stage was incubation of the slides in Biebrich  

					Scarlet/Acid Fuchsin solution for 15 minutes and rinsed with water.  

					Noni extract was obtained from noni fruit using the extraction-  

					precipitation process. Noni fruits were washed with hypochlorite  

					solution, and then cut into small pieces and placed in a juicer. The noni  

					juice obtained (50 mL) was mixed with 200 mL of 96% ethanol. The  

					mixture was stirred for 10 min at 30◦C, then left to settle for 10 h at  

					10◦C. The precipitate formed was separated from the solution using a  

					suction filter. This resulted in the formation of a thick noni ethanol  

					extract.  

					Phytochemical screening of noni fruit extract  

					Subsequently,  

					incubation  

					was  

					conducted  

					in  

					Qualitative phytochemical screening was performed on the noni fruit  

					extract to check for the presence or absence of secondary metabolites,  

					including phenolics, flavonoids, tannins, saponins, alkaloids, and  

					terpenoids.  

					phosphomolybdic/phosphotungstate 57 acid solution for 10 to 15  

					minutes. The next stage was incubation of the slides in aniline Blue  

					solution for 5 to 10 minutes then rinsed again. Thereafter, the slides  

					were incubated in acetic acid solution for 3 to 5 minutes, then  

					Preparation of noni ethanol extract gel  

					dehydrated and mounted on  

					a

					glass deck. Collagen density  

					Noni ointment was produced with a cream base. In this case, a 100-  

					gram cream pack was made with 10% noni fruit ethanol extract and  

					90% cream base. The cream base was 100% containing 15% Adeps  

					Lanae and 85% album vaseline.  

					examination was performed according to the collagen proportionate  

					area in micrometer units. The density of the collagen area was  

					determined using image software, observed using an Optilab Advance  

					microscope Leica DM 750 (Leica Germany).12,13  

					Assessment of p53 expression  

					Animals  

					The p53 expression was assessed using the PCR method. Total RNA  

					was extracted from skin tissue using the TRIzol reagent (Invitrogen,  

					Thermo Fisher Scientific, Inc.) following the manufacturer's protocol.  

					In addition, cDNA synthesis was carried out by mixing 1 µL of RNA  

					and 5 µL of nuclease-free water (NFW) which was then incubated at  

					65oC for 5 minutes. The solution was mixed with 2 μL DNAse I and  

					incubated at 37oC for 5 minutes. Subsequently, a total of 2 µL RT  

					master mix was added to the solution and incubated at 37oC for 15  

					Male Wistar rats weighing 200 to 250 g and 2 to 3 months old were  

					used for the study. The animals were kept under controlled laboratory  

					conditions, and allowed to acclimatize for 7 days. The rats were fed  

					with standard rodent shaw and allowed access to drinking water ad  

					libitum.  

					Study Design  
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					minutes, 50oC for 5 minutes, and 98oC for 5 minutes. The cDNA was  

					stored at a temperature of -20oC. Furthermore, qPCR was performed  

					by mixing 1 µL cDNA, 1 µL forward primer, 1 µL reverse primer, 10  

					µL KAPA sybr green, and 7 µL NFW. This was carried out with  

					different incubation temperatures, namely; 95℃ for 2 minutes,  

					followed by 40 cycles at 95℃ for 50 seconds, and 62℃ for 20 seconds.  

					The Livak method (2−ΔΔCt) was used to indicate the relationship  

					between target gene expression in the experimental group and those in  

					the control group. The primer sequence for the p53 gene used was  

					forward primer 5'-CCA AGA AGG ACC AGT C TA -3' and reverse  

					primer 5'GAG GCA GTC AGT CTG AGT C-3'. The primer sequence  

					of the GAPDH gene as a housekeeping gene used the forward primer  

					5'-GCG ACA GTC AAG GCT GAG AAT G-3' and the reverse primer  

					5'TCT CGC TCC TGG AAG ATG GTG A -3'. The analysis results  

					were presented as expressions relative to the healthy group.  

					Table 2: Collagen density among the various experimental  

					groups of rats  

					Group  

					Collagen density (Area %)  

					Healtly rats  

					Negative control  

					Gel base  

					Noni extract  

					Positive control (Tretinoin)  

					50.10 ± 12.34  

					33.08 ± 7.48  

					32.75 ± 6.60  

					41.08 ± 10.83  

					41.90 ± 13.36  

					Values are means ± standard deviation (SD).  

					Table 3: p53 expression levels among the various  

					experimental groups of rats  

					Statistical analysis  

					Group  

					p53 expression (Fold change)  

					Statistical analysis was conducted using SPSS version 26.0. The data  

					on collagen density and p53 expression were presented as tables and  

					graphs. Data on collagen density and expression of p53 were tested for  

					normality with the Shapiro-Wilk test and homogeneity was tested with  

					the Levene test. Subsequently, the data were analyzed with the One  

					Way Anova test, followed by LSD test. Significance level was set at p  

					<0.05.  

					Negative control  

					Gel base  

					Noni extract  

					1.30 ± 0.22  

					1.58 ± 0.38  

					0.40 ± 0.25  

					0.43 ± 0.19  

					Positive control (Tretinoin)  

					Values are means ± standard deviation (SD) of fold change compared  

					to the healthy rats.  

					Results and Discussion  

					Table 4: LSD post hoc test for collagen density  

					S/N  

					1

					2

					Group  

					Healthly - Negative control  

					Healthly – Gel base  

					P-value  

					0.002  

					0.002  

					Phytochemical constituents of noni fruit extract  

					The results of the qualitative phytochemical screening of noni fruit  

					extract showed the presence of flavonoids, alkaloids, terpenoids,  

					saponins, phenols, and tannins (Table 1).  

					3

					Healthly – Noni extract  

					0.124  

					0.212  

					0.944  

					0.943  

					0.028  

					0.490  

					0.748  

					0.944  

					4

					Healthly – Positive control  

					Negativ control – Gel base  

					Negative control - Noni extract  

					Negative control – Tretinoin  

					Noni extract - Gel base  

					Table 1: Phytochemical constituents of noni (Morinda  

					5

					citrifolia) fruit extract  

					6

					Phytochemical  

					Phenol  

					Phenolic  

					Tannin  

					Flavonoid  

					Flavones  

					Alkaloid  

					Terpenoid  

					Saponin  

					Inference  

					7

					+

					+

					+

					+

					-

					+

					+

					+

					8

					9

					Noni extract – Tretinoin  

					Gel base – Negative control  

					10  

					UVB radiation caused changes that were primarily apparent in the  

					epidermis, but it could also be seen in the upper dermis. UVB radiation  

					produce photoaging through direct DNA damage and reactive  

					oxidative stress (ROS).. and could indirectly cause DNA damage  

					through the production of singlet oxygen or free radicals in  

					photodynamic reactions. One of the most reactive oxygen species  

					(ROS) is hydroxyl radical (OH*), with its high DNA damaging  

					capacity.8 UVB-induced photoaging through DNA damage and  

					reactive oxidative stress (ROS) is mediated through the activation of  

					the mitogen-activated protein kinase (MAPK) pathway, which leads to  

					the activation of activator protein 1 (AP-1), and nuclear factor-kappa-  

					beta (NF-k). These are the primary causes of DNA damage, and  

					induced matrix metalloproteinases (MMPs) overproduction.6  

					(+) indicates presence of component, (-) indicate absence of  

					component  

					Collagen density  

					The mean collagen density in the rats in the various groups is presented  

					in Table 2. From the results, the mean collagen density was highest in  

					the healthy group with value of 50.10 ± 12.34%, followed by the  

					positive control group with value of 41.90 ± 13.36%, the noni extract  

					group with value of 41.08 ± 10.83%, the negative control group with  

					value of 33.08 ± 7.48%, and the lowest collagen density was recorded  

					in the gel basegroup (32.75 ± 6.60%). In addition, the normality and  

					homogeneity test results obtained normal and homogeneous data (p >  

					0.05), while the One Way Anova test showed a significant difference  

					between the treatment groups and the negative control group (p <  

					0.05). Subsequently, the data was tested using the LSD test, the results  

					indicated that the collagen density in the healthy rat group was  

					significantly different from the negative control group (p < 0.05)  

					(Table 4). Rats exposed to UVB expressed less collagen compared to  

					healthy rats. It was observed that the collagen in the skin tissue of  

					healthy rats without UVB irradiation (Figure 1A) displayed the most  

					intense blue colour compared to the collagen in the skin tissue of UVB-  

					exposed rats (Figure 1B – 1E).  

					Table 5: LSD Post Hoc test for p53 expression  

					S/N  

					1.  

					2.  

					3.  

					4. .  

					6.  

					Group  

					P-value  

					0.123  

					0.000  

					0.000  

					0.000  

					0.000  

					0.877  

					Negative control – Gel base  

					Negative control - Noni extract  

					Negative control - Tretinoin  

					Noni extract – Negative control  

					Noni extract – Gel base  

					Noni extract – Tretinoin  

					7.  

					206  

					© 2024 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, January 2025; 9(1): 204 - 208  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					p53 expression level in the negative control group was significantly  

					different from the noni extract group and the positive control group  

					(tretinoin) (p < 0.05). There was no significant difference in the p53  

					expression level in the gel base group and that of the negative control  

					group (p > 0.05) but was significantly different from that of the noni  

					extract and the positive control (tretinoin) groups (p < 0.05). The noni  

					extract and the positive control had similar p53 expression levels  

					(Table 3, Table 5).  

					In this study, UVB exposure resulted in DNA damage and p53  

					accumulation. It is important to note that activation of p53 induces the  

					expression of downstream effector proteins such as cyclin-dependent  

					kinase inhibitor protein (p21), which is directly involved in DNA  

					repair and play a role in cell cycle arrest and apoptosis.21  

					The expression levels of p53 in the gel base and the negative control  

					(UVB) groups did not differ significantly, indicating that the gel base,  

					as a substance for the noni extract cream formulation, exhibited no  

					significant effect.  

					There are different adaptation mechanisms in human skin, such as heat  

					stroke, cell cycle arrest, and DNA repair, to protect the skin against the  

					effects of UVB irradiation. When DNA damage could not be repaired,  

					the cell undergo apoptosis. p53 gene directly interact with pro-  

					apoptotic and anti-apoptotic proteins present in the cytoplasm and the  

					membrane of mitochondria.22 p53 play a major role in the protective  

					response to UVB-induced DNA damage.21 The decreased expression  

					of p53 in the noni extract and positive control groups compared to the  

					negative control group suggest that the active substance in noni extract  

					has positive influence on UVB-induced skin damage.  

					Figure 1: Photomicrographs of the dermis of rats showing collagen  

					(blue colour). (A) Healthy group (most intense blue colour), (B)  

					Negative control group (faint blue colour), (C) Gel base group (faint  

					blue colour), (D) Noni extract gel group (intense blue colour), (E)  

					Positive control (Tretinoin) group (intense blue colour).  

					p53 activation occur in two phases. In the first phase, the half-life of  

					p53 increase drastically leading to rapid accumulation of p53. In the  

					second phase, the accumulated p53 play an active role as a  

					transcription regulator in stressed cells.  

					The critical event leading to the activation of p53 as a transcription  

					factor is the phosphorylation of its N-terminal domain. This N-  

					terminal domain contain a large number of phosphorylation sites and  

					could be considered a primary target for protein kinase transducing  

					signals. One way through which p53 controls survival and apoptosis is  

					through these different phosphorylation sites.  

					Wild type (WT) p53 mostly lost its function due to a single-point  

					mutation and exhibiting a different protective response to DNA  

					damage. This difference in protective response is possibly the  

					mechanism by which the active substance in noni extract exxert its  

					effect on p53. Overexpression of wild-type p53 could inhibit DNA  

					synthesis.14,23  

					Under low level of cellular stress and when there is a room for DNA  

					repair process, p53 activates a temporary cell cycle arrest, and initiates  

					the DNA repair process.24 The active substance(s) in noni extract could  

					exert anti-aging properties through stimulation of collagen synthesis,  

					regulation of p53, and activation of DNA repair process, thereby  

					restoring the proper function of the skin.  

					MMPs are the enzymes that breakdown collagen and other  

					extracellular matrix (ECM) proteins, leading to the loss of skin  

					elasticity and firmness.9,14 Due to decreased collagen, there will be less  

					mechanical engagement between fibroblasts and the ECM, which  

					impaires fibroblast function and further reduced the amount of dermal  

					collagen.6,15  

					There was no significant difference in the collagen density of the gel  

					basegroup and the negative control group, indicating that the gel  

					baseas the substance for the noni extract cream had no significant  

					effect on the collagen density. The group of healthy rats that were not  

					exposed to UVB exhibited similar collagen density as the noni extract  

					group and the positive control group (p > 0.05). This indicated that the  

					noni extract gel and the positive control (tretinoin) were able to repair  

					the skin damage caused by UVB irradiation. Furthermore, the active  

					substances in noni including flavonoids and phenols could reduce  

					reactive oxygen species (ROS) induced by exposure to UVB.  

					According to a previous study, alfalfa cream containing flavonoids  

					accelerated wound healing in Wistar rats, and increased the amount of  

					collagen.16 In addition, noni fruit antioxidants reduced the  

					inflammatory mediators TNFα and IL-6.17 It has been reported that  

					phenols, and flavonoids in clitoria flowers could activate the TGFβ  

					gene and increase the amount of collagen in UVB exposed rats.18 Anti-  

					aging plants contained anti-oxidants such as phenols and flavonoids  

					that could suppress UVB-induced ROS production through the  

					inhibition of MAPK signals including ERK, JNK, and p38 by  

					inactivating NF-κB which play a major role in inflammation.19 NF-κB  

					inhibition increases anti-inflammatory cytokines including TGFβ,  

					which is a regulator of collagen balance, by stimulating procollagen I  

					and III as well as inhibiting the activity of MMP transcription factors.20  

					Conclusion  

					This study revealed that noni (Morinda citrifolia) extract gel  

					significantly increased collagen density, and decreased p53 expression  

					in UVB-induced skin damage in Wistar rats. This effect was  

					comparable to that of tretinoin, a known anti-acne cosmetic product.  

					These findings suggest that noni extract could have a prospect for use  

					as an anti-aging skin care product.  

					Conflict of Interest  

					p53 expression  

					The authors declare no conflict of interest.  

					The highest mean p53 expression level (fold change) was found in the  
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