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					ABSTRACT  

					ARTICLE INFO  

					Morinda citrifolia Linn has been widely used as an immunostimulant, but its safety profile remains  

					unclear. This study aimed to investigate the potential nephrotoxic effects of Morinda citrifolia  

					Linn extract by analysing creatinine levels, clearance, kidney function, and histology. Ethanol  

					extract of Morinda citrifolia Linn was administered to four groups: a control group (0.5% Na-  

					CMC) and three treatment groups receiving doses of 500, 1000, and 3000 mg/kg for 7, 14, and 21  

					days. Observed parameters included 24-hour urine volume, urine creatinine, serum creatinine,  

					creatinine clearance, and kidney function percentage. The results showed that extract doses of  

					500, 1000, and 3000 mg/kg significantly decreased creatinine clearance levels (p<0.05). A  

					reduction below the normal range was observed in the 3000 mg/kg group after 21 days, indicating  

					potential kidney damage. Histological analysis revealed the highest damage score (2.6, minimal-  

					to-moderate damage) in the 3000 mg/kg group at 21 days. Kidney organ ratios also decreased  

					significantly, influenced by dose and duration (p<0.05). The Duncan Multiple Range Test  

					(DMRT) showed significant differences between the 3000 mg/kg group and the 500 and 1000  

					mg/kg groups, as well as among durations of administration (p<0.05). In conclusion, prolonged  

					administration of Morinda citrifolia Linn extract at a dose of 3000 mg/kg for 21 days may cause  

					damage to the kidneys, as evidenced by reduced creatinine clearance, altered kidney organ ratios,  

					and histological damage.  
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					Introduction  

					Traditional medicine in Indonesia has been an essential part of the  

					culture.1 This practice continues to evolve, from the use by traditional  

					healers to mass production by Traditional Medicine Small Industries  

					(IKOT) and Traditional Medicine Industries (IOT), following the  

					development of manufacturing technology since the mid-20th century.2  

					The requirements for traditional medicine are safety, efficacy, and good  

					quality.3 Tests conducted to determine the safety of traditional  

					medicines are toxicity tests, such as subacute toxicity tests.4 The  

					subacute toxicity test is carried out by giving graded doses of a test  

					compound orally to experimental animals (Wistar rats, guinea pigs,  

					mice, etc.) for 21 days to determine the safety of traditional medicines.5  

					The use of male rats as experimental animals reduces hormonal  

					influence. Female rats experience estrus cycles that can affect research  

					results. Reproductive hormones in female rats can affect various  

					physiological and biochemical functions such as metabolism, stress  

					response, and immune function. It can be an additional variable that is  

					difficult to control in experiments.6 The kidneys are vulnerable to  

					toxicity and injury due to increased perfusion, receiving more blood  

					flow per gram of tissue than any other organ.7 As a filtration organ, the  

					kidney gets 25-30% of circulating blood to cleanse, increasing the risk  

					of pathological changes.8 Research shows that the consumption of  

					herbal medicine increases the risk of chronic renal failure.9-10  

					Noni fruit (Morinda citrifolia Linn) has been utilised traditionally as a  

					remedy for various ailments, including arthritis, diabetes, hypertension,  

					headaches, heart disease, stomach ulcers, arteriosclerosis, and vascular  

					issues.11 In addition, Morinda citrifolia Linn may exert antihypertensive  

					effects through components such as scopoletin, which reduces  

					peripheral resistance, and xeronine, known for its diuretic properties.12-  

					13  

					Furthermore, Morinda citrifolia Linn fruit's antibacterial properties  

					have been shown to inhibit the growth of pathogenic bacteria, lower  

					serum IgE levels, and enhance immunoglobulin M (IgM) activity.13-14  

					Pre-clinical research shows that Morinda citrifolia Linn extract can  

					increase endurance (immunostimulant) in mice,15-16 increase the activity  

					and phagocytic capacity of peritoneal macrophage cells in male mice,17-  

					19 inhibit mast cell degranulation in male mice in-vitro,16 inhibit active  

					cutaneous anaphylaxis reactions in male mice.16 Furthermore, a major  

					compound in noni fruit, scopoletin, has been isolated. This compound  

					has also been reported to act as an anti-allergy.16 Scopoletin also has  

					immunostimulatory effects and inhibits anaphylactic reactions.13,17 The  

					scopoletin compound can suppress IgE antibody production, inhibit  

					interleukin-4 production and increase interleukin-10 production.18,20,21  

					This current study aimed to examine the effect of subacute  

					administration of ethanol extract of Morinda citrifolia Linn in albino  

					male Wistars rats with a focus on the effects on creatinine clearance and  

					kidney histology. This study aims to provide an understanding of the  

					safety of Morinda citrifolia Linn to aid standardisation.  
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					Materials and Methods  

					Citation: Aldi Y, Husni E, Sari DP, Zainuddin A, Asshila FN, Alianta  

					AA. Safety test of Morinda citrifolia Linn on renal function. Trop J Nat  

					Prod Res. 2025; 9(6): 2375 - 2379 https://doi.org/10.26538/tjnpr/v9i6.3  

					Materials  

					Morinda citrifolia Linn. Fruit (12 kg), 20 L of 70% ethanol, standard  

					rat food, filter paper, aluminium foil, aquadest, 5% Na CMC,  

					physiological NaCl, silica gel F254 KLT plate, Hematoxylin Ehrlich  

					and Eosin dye (Pupick Med®), formalin buffer (Leica®), 80% alcohol,  

					95% alcohol, absolute ethanol, 80% xylol (Merck®), 95% xylol  

					(Merck®), 100% xylol (Merck®), Mayer's albumin, Canadian balm  
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					(Merck®), paraffin (Surgipath®) were used in this study.  

					Preparation of Ethanol Extract of Morinda citrifolia Linn  

					of creatinine standard: 50 µL of the standard was pipetted, and 1000 µL  

					of mono reagent was added and placed in a microtube.  

					Morinda citrifolia Linn was collected from Pauh District Padang  

					between November 2022 and January 2023. It was identified at  

					Herbarium Universitas Andalas (ANDA), Department of Biology,  

					Faculty of Math and Natural Sciences, Universitas Andalas, with Letter  

					Number 536/K-ID/ANDA/XI/2022. Fresh samples of plant material  

					were collected, dried under shade, and pulverised with a grinder (total  

					weight, 12 kg). Extracts were prepared from the dried powder by  

					maceration using 70% ethanol, with one part powder and 10 parts  

					solvent, soaked for the first 6 hours and allowed to stand for 18 hours.  

					The maceration process was repeated once with half the solvent and  

					volume of the first. The macerate was collected, and the solvent was  

					evaporated in a rotary evaporator until a thick extract was obtained.23  

					Preparation of blank: distilled water was pipetted as much as 50 µL and  

					1000 µL of mono reagent was added and placed in a microtube. Serum  

					was pipetted as much as 50 µL into a microtube, and 1000 µL of mono  

					reagent was added. Rat serum creatinine levels were measured using a  

					5010 V5+ spectrophotometer with a wavelength of 492 nm.  

					Measurement of Urine Creatinine Level  

					The procedure for determining urine creatinine level is the same as that  

					for measuring serum creatinine level. However, urine must first be  

					diluted with distilled water (1:49) in a volumetric flask before mixing  

					with the reagent.  

					Testing the Preparation Against Kidney Histopathology  

					On the 8th, 15th, and 22nd days, the animals were anaesthetised and  

					then dissected. The kidneys were excised, and the organ ratio was  

					calculated, after which histopathological preparations were made using  

					the paraffin method and haematoxylin-eosin staining and then observed  

					under a microscope.  

					Preparation of doses  

					The dose of ethanol extract of Morinda citrifolia Linn given was 500  

					mg/kg, 1000 mg/kg, and 1500 mg/kg, which has been documented to  

					increase immunoglobulin M (IgM) activity.14 However, the researchers  

					increased the highest dose by 2-fold to 3000 mg/kg. This increase was  

					aimed at evaluating for a toxic effect on the kidneys. The extract was  

					suspended in 0.5% Na CMC and administered orally, once daily, for 7,  

					14, and 21 days.  

					Preparation of Kidney Histopathology Preparations  

					Histopathological examination with paraffin method and haematoxylin  

					Erlich and eosin staining was as follows: The rats were sacrificed, and  

					the kidney was excised, rinsed, and fixed in formalin buffer solution.  

					The kidney was cut crosswise into several pieces representing the whole  

					kidney section. The organ tissues were dehydrated with 80%, 95%, and  

					absolute alcohol solutions for 1 hour each. The kidney was transferred  

					into an absolute alcohol solution, xylol (1:1), for 1 hour for clarification.  

					The kidney was then placed in an infiltration solution in an incubator at  

					56-60°C, Xylol: paraffin, paraffin I, paraffin II, and paraffin III (each  

					for half an hour). Embedding: the kidney was inserted into a metal  

					mould or paper box filled with liquid paraffin, heated in an incubator,  

					and then allowed to cool and freeze. Sectioning was done by placing a  

					paraffin block in a holder, then thinly slicing with a microtome knife  

					(5-6 um). The process begins with the preparation of the glass slide by  

					coating it with Mayer's albumin. Tissue sections were placed on the  

					slide, a drop of water was added, and the tissue was stretched on a hot  

					plate to allow expansion. Staining was conducted using Erlich's  

					haematoxylin and eosin through the following sequence: Xylol I and  

					Xylol II (5 minutes each), followed by absolute alcohol I and II, and  

					graded alcohols (80%, 95%, and 100%) for 3 minutes each. The tissue  

					is then immersed in Erlich's haematoxylin for 10 minutes and rinsed  

					under running water. Subsequently, the slide was dipped in eosin for 5  

					minutes, dehydrated with absolute alcohol III and IV (2 minutes each),  

					and cleared with Xylol III and IV (1 minute each) before being rinsed  

					with running water. For mounting, a drop of Entellan adhesive  

					(Canadian balsam) was applied to the tissue, which was then covered  

					with a covered glass and left to dry. The slide was labelled on the right  

					side, examined under a microscope, and photographed to obtain  

					microscopic images.24-25  

					Chromatograph Thin Layer  

					Thin-layer chromatography was used to test the chromatogram pattern  

					with routine comparison compounds. The mobile phase consisted of a  

					mixture of n-butanol, acetic acid, and water (BAA) in a 4:1:5 ratio,  

					while the stationary phase was silica gel F254. Observations on the TLC  

					plate under UV light at 290 nm showed that the Rf value of the sample  

					and the comparison compound were identical, both being 0.4.  

					Creatinine Clearance Test  

					Thirty-six male albino rats of the Wistar strain aged ± 2-3 months with  

					a body weight of 180-250 grams were used for this experiment. The  

					animals were grouped into 4 groups, with the following distribution:  

					Group I : only given 0.5% Na CMC  

					Group II : given the extract at a dose of 500 mg/kg  

					Group III : given the extract at a dose of 1000 mg/kg  

					Group IV : given the extract at a dose of 3000 mg/kg  

					Each group consists of 9 rats. Peroral administration of ethanol extract  

					of noni fruit was done once a day at 10:00 am for 21 days. During the  

					study, food and drink were still given daily. On days 7, 14, and 21, the  

					test animals were put in metabolite cages that had been installed with  

					plastic valves as urine collection containers. The urine obtained was  

					used to calculate urine volume and urine creatinine levels. Then, blood  

					was taken through the orbital sinus on days 8, 15, and 22. The blood  

					obtained was then centrifuged, and serum was taken for serum  

					creatinine assay.22  

					Creatinine Clearance Test  

					24-hour Urine Volume Measurement.  

					Examination of Kidney Histopathology Preparations  

					Measurement of urine volume was carried out by placing rats in  

					metabolite cages to collect urine. After 24 hours, the urine released by  

					the rats was measured using a graduated cup and then used for  

					creatinine clearance.22  

					Examination of renal histology preparations was performed  

					microscopically at 400x magnification using a light microscope.  

					Histological assessment was semi-quantitative based on a scoring  

					system for the changes that occur, shown in Table 1.24  

					Table 1: Renal Histopathology Score.24  

					Measurement of Serum Creatinine Level  

					The examination was carried out using a 5010 V5+ photometer.  

					Sampling was carried out in the following previous research.22 Rat  

					blood was collected through the blood vessels of the eye (orbital sinus).  

					Blood samples were then transferred into a 4 mL clot activator gel tube  

					and centrifuged at 3000 rpm for 10 minutes until two layers (clear  

					solution and precipitate solution) were formed. The clear solution  

					(serum) was taken using a micropipette and then transferred into a  

					microtube. Serum creatinine levels were measured using DiaSys®  

					creatinine reagent (kit).  

					Damage Percentage  

					Normal Histology  

					<10% degeneration  

					<25% degeneration  

					<50% degeneration  

					<75% degeneration  

					Damage rate  

					Normal  

					Minimum  

					Light  

					Moderate  

					Heavy  

					Score  

					0

					1

					2

					3

					4

					Preparation of mono reagent: reagent 1 was pipetted as much as 4 x  

					1000 µL, and reagent 2 was added as much as 1 x 1000 µL. Then, the  

					mixture of reagents 1 and 2 was transferred to a microtube. Preparation  
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					Data Analysis  

					Serum creatinine levels increased in the test animals, exceeding the  

					normal range of 0.3-0.9 mg/dL defined by the Indonesian Agency for  

					Drug and Food Control.29  

					The study analysed kidney histology data descriptively and used a two-  

					way analysis of variance (ANOVA) to examine the impact of dose  

					variations and administration duration on organ ratios. Significant  

					findings were further investigated with Duncan's New Multiple Range  

					(DMRT). It was analysed using IBM SPSS 24.00 Version.  

					10  

					5

					Results and Discussion  

					0

					In this study, subacute toxicity testing of ethanol extract of Morinda  

					citrifolia Linn was conducted on male albino rats, focusing on its effects  

					on creatinine clearance and kidney histology. The extract underwent  

					thin-layer chromatography (TLC) testing, and the chromatogram  

					pattern was analysed to determine scopoletin content using  

					densitometry (Figure 1).  

					7th day  

					14th day  

					21st day  

					Duration of Administration  

					Control  

					500 mg/Kg BW  

					1000 mg/Kg BW 3000 mg/Kg BW  

					Figure 3: Graph of the effect of administration of the Morinda  

					citrifolia Linn extract on 24-hour urine volume of male albino  

					rats  
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					Figure 1: Thin layer chromatography results of ethanol extract  

					7th day  

					14th day  

					21st day  

					of Morinda citrifolia Linn  

					Duration of Administration  

					The percentage of scopoletin content was calculated based on the area  

					under the curve (AUC) at a maximum absorption wavelength of 290  

					nm, using a calibration curve derived from standard solutions at  

					concentrations of 20, 40, 60, 80, and 100 ppm, yielding AUC values of  

					4609.8, 4181.9, 3287.8, and 2643.5, respectively. Initially, the subacute  

					toxicity of noni fruit ethanol extract on creatinine clearance in male  

					albino rats was assessed. Figure 2 illustrates the impact of dosage and  

					administration duration on the 24-hour urine volume of male albino rats.  

					Control  

					500 mg/Kg BW  

					1000 mg/Kg BW 3000 mg/Kg BW  

					Figure 4: Effect of dose and duration of administration of the  

					Morinda citrifolia Linn extract on urine creatinine of albino rats  

					2
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					Control  

					1000 mg/Kg BW  

					Figure 5: Graph of the effect of administration of the test  

					preparation of Morinda citrifolia Linn on urine creatinine of  

					male albino rats  

					Figure 2: Graph of the effect of Morinda citrifolia Linn ethanol  

					extract on the ratio of kidney organs.  

					0.5  
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					The results indicated that increasing the extract dose and duration of  

					administration increased urine output, although it remained within the  

					normal range of 5.5-10.9 mL.26-27 This increase in volume does not  

					consistently correlate with dosage due to variations in receptor  

					7th day  

					14th day  

					21st day  

					availability and secondary metabolite content.28  

					The effect of  

					Duration of Administration  

					dosage and administration duration on urinary creatinine levels in male  

					albino rats is presented in Figure 3. The data indicated a reduction in  

					urinary creatinine levels in the test animals compared to the control  

					group, which maintained levels within the normal range of 60.39-  

					75.97.22 This reduction fluctuated and could be attributed to factors such  

					as sampling inaccuracies and individual physiological differences  

					among the animals. Also, Figure 4 shows the impact of dosage and  

					administration duration on serum creatinine levels in male albino rats.  

					Control  

					1000 mg/Kg BW  

					500 mg/Kg BW  

					3000 mg/Kg BW  

					Figure 6: Graph of the effect of administration of the test  

					preparation of Morinda citrifolia Linn on creatinine clearance of  

					male albino rats  
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					7th day  

					14th day  

					21st day  

					Duration of Administration  

					Control  

					1000 mg/Kg BW  

					500 mg/Kg BW  

					3000 mg/Kg BW  

					Figure 7: Graph of the effect of administration of test  

					preparations on the percentage of kidney function of male albino  

					rats  

					Figure 11: Histology of male albino rat kidney after 21 days  

					administration of test preparations. Description: a=Control;  

					b=500 mg/kg; c=1000 mg/kg; d=3000 mg/kg; G=Glomerulus;  

					T=Tubules; Red arrow=Tubule degeneration; Black  

					arrowhead=Widened Bowman's cavity filled with proteinaceous  

					material  

					4

					2

					0

					Specifically, the 1000 mg/kg dose group exhibited elevated serum  

					creatinine levels after 21 days of administration, with similar findings  

					observed at the 3000 mg/kg dose across various administration  

					durations. Elevated blood creatinine levels typically signify reduced  

					kidney function due to impaired filtration capabilities.30 This decrease  

					in filtration rate is associated with kidney damage and inflammation,  

					affecting the glomerular filtration rate (GFR). Based on the creatinine  

					clearance data, a decline in average clearance values below the normal  

					range for Wistar rats was observed in the test animals.30 Specifically,  

					the 3000 mg/kg dose group exhibited significantly reduced clearance  

					values compared to controls, a trend consistent across other treatment  

					groups. The percentage of kidney function in male albino rats  

					administered the extract, is presented in Figure 7 indicating a decrease  

					in kidney function percentage relative to control animals, particularly at  

					higher doses and longer durations. However, these reductions remained  

					within the normal range of 70-130%,31, except for the 3000 mg/kg dose  

					group administered for 21 days, which experienced a 56.9% decline in  

					kidney function. Kidney histology assessments (Figures 10 and 11)  

					revealed varying degrees of damage following ethanol extract  

					administration. Control groups exhibited normal kidney morphology,  

					while extract-administered groups displayed damage ranging from  

					minimal to moderate, correlating with higher doses and longer  

					administration durations. The kidney organ-to-body weight ratio is  

					shown in Figure 8 which shows the lowest ratio in the 3000 mg/kg dose  

					group after 21 days of administration, consistent with higher  

					histological damage scores. Decreased organ ratios indicate potential  

					cell damage and atrophy caused by exposure to toxic substances. In  

					conclusion, the ethanol extract of noni fruit demonstrated dose-  

					dependent effects on kidney function parameters and histology in male  

					albino rats. Higher doses and longer administration durations correlated  

					with increased kidney damage, emphasising the need for further  

					research to elucidate the specific types and mechanisms of kidney  

					damage caused by noni fruit extract administration.  

					7th day  

					14th day  

					21st day  

					-2  

					Control  

					1000 mg/Kg BW  

					500 mg/Kg BW  

					3000 mg/Kg BW  

					Figure 8: Renal histology scoring graph  

					Figure 9: Renal histology of male albino rats after 7 days of  

					administration of the test preparation. Description: a=Control;  

					b=500 mg/kg; c=1000 mg/kg; d=3000 mg/kg; G=Glomerulus;  

					T=Tubules; Red arrow=Tubule degeneration  

					Conclusion  

					The administration of Morinda citrifolia Linn extracts at doses of 500,  

					1000, and 3000 mg/kg BW over periods of 7, 14, and 21 days resulted  

					in reduced creatinine clearance levels, indicating kidney dysfunction  

					and its inability to filter waste in test animals. The most pronounced  

					toxicity effects of M. citrifolia extract were observed at the highest dose  

					of 3000 mg/kg BW administered over 21 days. The findings conclude  

					that the higher the dose given and the longer the treatment duration, the  

					higher the histological impact on the kidney and damage score.  

					Figure 10: Renal histology of male albino rats after 14 days of  

					administration of the test preparation. Description: a=Control;  

					b=500 mg/kg; c=1000 mg/kg; d=3000 mg/kg; G=Glomerulus;  

					T=Tubules; Red arrow=Tubule degeneration  
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