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					ABSTRACT  

					ARTICLE INFO  

					Grewia mollis is a medicinal plant and natural food additive and belongs to the family Malvaceae.  

					The utilisation of the plant in traditional folk medicine is employed for the treatment of various  

					diseases. Furthermore, it functions as a binding agent in numerous locally produced food products.  

					Nevertheless, the available data about its safety is inadequate. The acute oral toxicity of G. mollis  

					stem bark extract was determined in female Wistar rats using a fixed-dose procedure. Ten (10)  

					female Wistar rats were allocated into two groups. G. mollis stem bark extract was administered  

					orally to one group at 2000 mg/kg of body weight, while the other group (the control) received  

					distilled water. There was no death in either the extract-treated or control groups. Therefore, the  

					median lethal dose (LD50) of the G. mollis stem bark extract was considered greater than 2000  

					mg/kg of body weight.G. mollis stem bark elevated alkaline phosphatase activity and reduced  

					serum cholesterol levels.It also increased serum total protein and sodium levels. However, no  

					gross or histopathologic lesions were found in any of the examined organs. These results indicate  

					that oral administration of G. mollis stem bark extract had no toxicological effects in rats and  

					support the potential use of the stem bark extract as a safe natural food additive and therapeutic  

					option.  
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					However, there is insufficient information on the acute oral toxicity of  

					G. mollis stem bark. This study assesses the acute oral toxicity of an  

					aqueous extract derived from the stem bark of G. mollis in female  

					Wistar rats. Additionally, understanding the acute oral toxicity of the  

					stem bark extract will help in determining appropriate dosage regimens  

					for potential food and therapeutic applications.  

					Introduction  

					The plant Grewia mollis (Malvaceae) is widely used in food  

					and traditional medicine in many African countries. For instance, G.  

					mollis is used as a thickening agent in some locally produced foods,  

					such as punkasau, made from corn flour, and kosai or akara, made from  

					bean flour.1,2 The extract also serves as a binder in dawadawa, a locally  

					produced spice in Nigeria and other West African countries.3In Chad  

					and certain communities in North-East Nigeria, the decoction of G.  

					mollis stem bark is added to the malt flour-water mixture to enhance the  

					sedimentation of suspended particles and produce clear beer.4 Aside  

					from its use in food processing, the G. mollis plant has numerous  

					therapeutic uses, such as treating snake bite, constipation, liver disease,  

					arthritis, inflammation, malaria, typhoid, and wound healing.5-8 The  

					extracts derived from the bark and leaves of the G. mollis plant are used  

					to treat fever, and the fruit is also consumed for the same therapeutic  

					purpose.9G. mollis stem bark has also been found to have potential  

					antibacterial properties.10 The leaves contain potent antioxidant  

					compounds that protect against carbon tetrachloride-induced  

					hepatotoxicity.11The leaves were also reported to have high  

					antibacterial activity.12This suggests that the plant could be a valuable  

					natural remedy for combating bacterial infections. Previous  

					toxicological studies on G. mollis stem bark have concentrated on the  

					short-term toxicity of both the extract13 and the stem bark powder1 in  

					rodents, as well as the acute (LD50) toxicity associated with its ethanol  

					extract.14  

					Materials and Methods  

					Chemicals  

					The chemicals used in this study were of analytical grade and were  

					obtained from Sigma-Aldrich Chemical Corporation USA (St. Louis,  

					Missouri, USA) and BDH Chemicals Limited (Poole, Dorset, England).  

					The test kits for serum biochemical tests were products of Randox  

					Laboratories Limited (Antrim, UK) and Agape Diagnostics,  

					Switzerland.  

					Animals  

					Female Wistar rats, aged 7-8 weeks, were obtained from the National  

					Veterinary Research Institute in Vom, Plateau State, Nigeria. The rats  

					were housed in polyethylene cages with stainless steel tops and were  

					maintained at a temperature of 24-25 °C under a 12-hour light-dark  

					cycle. Tap water and a standard rodent pellet diet (Vital Feed, Jos,  

					Nigeria) were administered ad libitum. Before starting the treatment,  

					the animals were acclimatised for seven days.The Institutional Animal  

					Care and Use Committee (IACUC) of Modibbo Adama University,  

					Yola, approved the experiment with approval number  

					MAU/FLS/2021/028. Animals were cared for using standard  

					procedures.15  
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					Plant material  

					Citation: Obidah W, Didi RM, Amos Z, Kadafa PA, Onoja RI, Dahiru D.  

					Fresh inner stem bark of G. mollis was obtained from Bati village,  

					Fufore local government area of Adamawa State. The plant sample was  

					collected in the month of February 2021 and identified by a taxonomist  

					in the Department of Plant Sciences at Modibbo Adama University  

					Yola, and the specimen was deposited in the herbarium of MAU Yola  

					with voucher number MAUH/GM/2021/04-162. To prevent the loss of  

					active ingredients, the inner stem bark was shredded and air-dried in the  
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					laboratory at room temperature (25-28 ˚C) for 14 days. The dried plant  

					sample was stored in a clean, sealed glass container.  

					Absolute weight of organ (g)  

					=

					100  

					Final body weight (g)  

					Extraction of the stem bark  

					The dried stem bark of G. mollis was extracted with distilled water at  

					room temperature. A 4 L graduated beaker was filled with 1 L of  

					distilled water. Then, while stirring with a glass rod, 100 g of the  

					shredded inner stem bark was continuously added. The infusion was  

					increased to 3 litres by the addition of distilled water and maintained at  

					room temperature (25-28 °C). After about 24 hours, the mixture was  

					stirred for 5 minutes, and the viscous solution was filtered through a  

					double-layered muslin cloth to remove extraneous matter. The filtrate  

					was lyophilised, and it was subsequently ground into a fine powder  

					using an electrical blender. The dried powdered stem bark extract was  

					stored in a dry, clean, airtight container until the time of administration.  

					For the study, a solution (100 mg/ml) of G. mollis stem bark extract  

					(GME) was prepared immediately prior to dosing.  

					Collection of blood sample  

					At the end of the study, the rats were fasted for 12 hours; animals were  

					deprived of food but had free access to water. The animals were  

					euthenised by administering ketamine (90 mg/kg) and xylazine (90  

					mg/kg) via the intraperitoneal route. Blood was collected via the retro-  

					orbital plexus.17A portion of the whole blood sample was collected in  

					ethylenediaminetetraacetic acid (EDTA)-coated tubes for the  

					assessment of haematological parameters. The remaining blood sample  

					was collected in plain tubes without anticoagulant, allowed to clot, and  

					subsequently centrifuged at 3000 g for 15 minutes to obtain serum for  

					the biochemical assay.  

					Determination of serum biochemical parameters  

					Serum transaminase (alanine aminotransferase and aspartate  

					aminotransferase) and alkaline phosphatase activities, along with  

					concentrations of urea and creatinine, total protein, albumin, and  

					bilirubin, were measured using test kits obtained from Randox  

					Laboratories Limited. The test kits for determining serum cholesterol  

					and triglycerides were products of Agape Diagnostics, Switzerland.  

					These parameters were assayed following the instructions described by  

					the manufacturer. A semi-automated electrolyte analyser (RD-171,  

					China) was used to measure serum electrolytes (chloride, potassium,  

					and sodium).  

					Experimental design  

					Acute oral toxicity was determined in healthy adult female nulliparous  

					Wistar rats using the fixed-dose procedure described in the  

					Organisation for Economic Co-operation and Development (No.  

					420).16Two female rats were sequentially administered 300 mg/kg and  

					2000 mg/kg of GME orally (sighting study). In the main study, ten  

					female Wistar rats were randomly divided into two groups of five rats  

					each. Before dosing, food was withheld for duration of one night, while  

					water was made available ad libitum. One group was orally  

					administered GME at a dose of 2000 mg/kg. The control group was  

					administered distilled water at a dose of 2 ml/kg. After dosing, the rats  

					were deprived of food for another three hours. The animals in the  

					extract-treated groups and control groups were closely monitored for  

					mortality and clinical signs, including changes in behaviour patterns  

					and alterations in physiological systems, including the skin, mucous  

					membranes, and central nervous system.  

					Determination of haematological indices  

					Blood samples from animals in both the treated and control groups were  

					used to measure major haematological parameters such as leucocyte  

					counts, platelets, erythrocyte counts, haemoglobin concentration,  

					packed cell volume, mean corpuscular volume, mean corpuscular  

					haemoglobin, and mean corpuscular haemoglobin concentration.  

					Measurements were performed with an automated haematology  

					analyser.  

					Determination of body weight  

					Rats were weighed (g) immediately prior to GME administration.  

					Animal body weights were determined weekly, and at the end of the  

					study,before sacrifice.  

					Histopathological examination  

					After animal sacrifice, the livers, kidneys, hearts, lungs, and spleens of  

					necropsied rats were harvested and kept in 10% neutral buffered  

					formalin prior to undergoing dehydration by successive alcohol  

					exchanges.They were then cleared with xylene, embedded in paraffin  

					blocks, and cut using the rotary microtome at a thickness of 5 μm. They  

					were then stained with haematoxylin and eosin dyes to demonstrate  

					general tissue structure.18 The sections were examined using a light  

					microscope, and photomicrographs were captured using a Moticam  

					Images Plus 2.0 digital camera (Motic China Group Ltd., 1999–2004).  

					Determination of food consumption  

					The amount of food consumed by animals in each cage was recorded  

					daily by measuring the amounts of food provided in a cage (g) and the  

					amount of food remaining after 24 hours:  

					Food consumption = Amount of food provided in a cage (g) – Amount  

					of food remaining (g)  

					Statistical analysis  

					Determination of water consumption  

					The results are presented as the mean ± standard error (SE). Data were  

					analysed using an independent samples t-test with the Statistical  

					Package for the Social Sciences (SPSS, version 26). The mean values  

					of the GME group and the control were compared and p < 0.05 was  

					chosen as the statistical level of significance.  

					Water consumption was recorded daily by measuring the amounts of  

					water provided in a cage (ml) and the remaining after 24 hours:  

					Water consumption = Amount of water provided in a cage (ml) –  

					Amount of water remaining (ml)  

					Results and Discussion  

					Determination of absolute and relative organ weights  

					The organs were weighed with a bench scale. The relative organ weight  

					[organ to body weight ratio (%)] of each rat was calculated using the  

					formula:  

					Clinical observations  

					The animals in the GME-treated group showed weakness and decreased  

					mobility for the first four hours, but they rapidly recovered. All animals  

					administered GME survived to the end of the study (Table 1). The LD50  

					of the GME is therefore considered to exceed 2000 mg/kg. The result is  

					consistent with the findings of13, who found that oral treatment of GME  

					at 150-9600 mg/kg body weight in Wistar rats did not result in death.  

					The observed high LD50 value (more than 2000 mg/kg) indicates that  

					GME has low toxicity.19  

					Relative organ weight (%)  
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					Table 1: Behavioural patterns of rats given an acute oral dose of G. mollis stem bark extract  

					Parameter  

					Clinical observations  

					Control  

					7days  

					GME 2000 mg/kg bw  

					30min 4hrs  

					24hrs  

					14day  

					30min  

					4hrs  

					24hrs  

					7days  

					14days  

					s

					Skin colour  

					Piloerection  

					Eyes  

					N

					NF  

					N

					N

					N

					NF  

					N

					N

					NF  

					N

					N

					N

					NF  

					N

					N

					N

					NF  

					N

					N

					NF  

					N

					N

					NF  

					N

					NF  

					N

					NF  

					N

					NF  

					N

					Salivation  

					Urine colour  

					Faeces  

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					Motor activities  

					Sleep  

					N

					N

					N

					N

					N

					↓

					↓

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					N

					Convulsion and tremor  

					Itching  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					NF  

					Coma  

					Mortality  

					N, normal; NF, not found; ↓, decrease.; bw, body weight  

					Parameter  

					Control  

					GME 2000 mg/kg  

					bw  

					Effect on body weight, food and water consumption  

					Changes in body weight are a clear indicator of the adverse effects  

					caused by substance testing (Table 2).20,21. However, there was no  

					significant difference (p > 0.05) in body weight between the groups  

					administered GME and the control group. This indicates that the extract  

					did not affect the overall health status of the rats. In both weeks 1 and  

					2, the mean daily consumption of food and water by the GME-treated  

					group was similar to that of the control group. Food and water  

					consumption are often used as indicators of toxicity and can affect  

					animal body weight and blood and cellular concentration of  

					biochemical indices. The lack of significant change in food and water  

					consumption suggests sufficient nutrient intake and hydration in the  

					GME-treated rats compared to the control group.  

					AST (U/L)  

					ALT (U/L)  

					ALP (U/L)  

					88.40 ± 2.54  

					89.20 ± 6.89  

					113.40 ± 6.84  

					1.26 ± 0.27  

					7.34 ± 0.26  

					3.88 ± 0.16  

					94.20 ± 5.05  

					78.40 ± 1.50  

					90.80 ± 1.39  

					91.60 ± 6.00  

					134.80 ± 3.71*  

					1.84 ± 0.10  

					TBIL (μmol/L)  

					Total protein (g/dL)  

					Albumin (g/dL)  

					8.36 ± 0.31*  

					3.86 ± 0.11  

					Table 2: Effect of acute oral administration of GME on  

					Triglycerides (mg/dL)  

					81.20 ± 5.86  

					66.60 ± 2.84*  

					the body weight of rats  

					Initial Body Weight Final Body Weight Weight  

					Dose  

					Total cholesterol  

					(mg/dL)  

					(g)  

					(g)  

					Gain (%)  

					22.56  

					Control  

					134.86 ± 5.02  

					165.28 ± 8.56  

					163.30 ± 5.41  

					Creatinine (mg/dL)  

					1.18 ± 0.12  

					62.00 ± 2.26  

					96.00 ± 6.35  

					19.40 ± 1.91  

					122.20 ± 4.83  

					0.85 ± 0.12  

					63.96 ± 2.94  

					99.80 ± 4.75  

					16.60 ± 1.03  

					147.20 ± 5.36*  

					GME 2000 134.30 ± 4.45  

					mg/kg bw  

					21.64  

					Urea (mg/dL)  

					Tabulated values are Mean ± SE, n= 5 ;bw, body weight.  

					Chloride (mmol/L)  

					Potassium (mmol/L)  

					Sodium (mmol/L)  

					Effect on serum biochemical parameters  

					The serum alkaline phosphatase activity increases significantly in the  

					GME-treated group (Table 3). Cholestasis, a disease condition where  

					bile flow is reduced, leading to elevated bile in the liver and blood, is  

					usually accompanied by increased alkaline phosphatase activity and  

					bilirubin concentration. 22-25 However, the concentration of serum total  

					bilirubin in the GME-group was comparable to the control group,  

					suggesting that the observed increase in ALP activity could be due to  

					mild cholestasis or sources outside of the liver. The group administered  

					GME showed an increase in total protein concentration. The increase in  

					serum total protein may be due to increased hepatic synthesis elicited  

					by some phytochemicals present in GME. Similarly, the administration  

					of GME evoked an increase in serum sodium concentrations in the  

					GME group.An increase in blood sodium concentration may occur as a  

					consequence of reduced renal excretion26-28or dehydration.29,30  

					Values are Mean ± S.E.M, n= 5; *significantly different compared to  

					control (p< 0.05). AST, aspartate aminotransferase; ALT, alanine  

					aminotransferase; ALP, alkaline phosphatase; TBIL, total bilirubin.  

					However, the concentrations of comparable renal fun-ction indices did  

					not differ significantly in relation to renal impairment. Specifically, the  

					blood levels of creatinine, urea, potassium, and chloride were not  

					significantly different between the GME-treated group and the control  

					group, indicating that there was little effect on kidney  

					function.Dehydration is unlikely, as the mean daily water consumption  

					of GME-treated rats for each week was similar to that of the control  

					group.According to the serum lipid profile, the animals treated with  

					GME had significantly lower serum total cholesterol concentrations.  

					Table 3: Effect of acute oral administration of GME on  

					serum biochemical parameters of rats  
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					Studies have shown that a high concentration of cholesterol in the blood  

					20  

					18  

					16  

					14  

					12  

					10  

					8

					increases the risk of cardiovascular disease.31-34 Therefore, a reduction  

					in total serum cholesterol would be beneficial, as it will reduce the risk  

					of cardiovascular disease.  

					Control  

					GME 2000 mg/kg  

					Effect on haematological parameters  

					The GME-treated group exhibited no significant change in  

					haematological parameters (Table 4). Haematological indicators are  

					important in assessing the health status of animals and humans.  

					Alterations in specific blood parameters, such as erythrocyte count,  

					haemoglobin levels, and packed cell volumes, are associated with the  

					condition of anaemia. White blood cells function as indicators of  

					immune system, whereas platelet count is related to bleeding and  

					clotting disorders. The absence of notable changes in these parameters  

					in the GME-treated group suggests that the extract did not affect the  

					haematopoietic tissues.  

					6

					4

					2

					0

					1

					2

					Study week  

					Table 4: Effect of acute oral administration of GME on  

					Figure 1: Effect of acute oral administration of GME on food  

					consumption of rats. The GME-treated group and the control  

					group show no significant difference (p > 0.05) in mean daily  

					food consumption during weeks 1 and 2.  

					haematological parameters of rats  

					Parameter  

					Control  

					GME 2000 mg/kg  

					50  

					45  

					Leukocyte counts (109/L)  

					8.54 ± 1.82  

					6.33 ± 0.79  

					9.48 ± 1.30  

					7.07 ± 0.24  

					Control  

					GME 2000 mg/kg  

					40  

					35  

					30  

					25  

					20  

					15  

					10  

					5

					Erythrocyte  

					(1012/L)  

					counts  

					Packed cell volume (%)  

					39.06 ± 4.91  

					11.42 ± 1.05  

					46.18 ± 1.92  

					12.68 ± 0.47  

					Hemoglobin (g/dL)  

					MCV (fL)  

					MCH (pg)  

					61.78 ± 1.05  

					65.26 ± 1.31  

					17.90 ± 0.13  

					0

					18.56 ± 10.61  

					1

					2

					Study week  

					MCHC (g/L)  

					30.04 ± 1.08  

					27.50 ± 0.49  

					Figure 2: Effect of acute oral administration of GME on food  

					consumption of rats. The GME-treated group and the control  

					group show no significant difference (p > 0.05) in mean daily  

					water consumption during weeks 1 and 2.  

					Platelet counts (109/L)  

					173.60 ± 22.62  

					228.60 ± 19.80  

					Values are mean ± standard error of mean (S.E.M), n= 5; MCV,  

					mean corpuscular volume; MCH, mean corpuscular  

					haemoglobin; MCHC, mean corpuscular haemoglobin  

					concentration.  

					7

					6

					Control  

					Effect on relative organ weight and histopathological features of  

					organs  

					5

					GME 2000 mg/kg  

					Generally, changes in organ weight are considered sensitive indicators  

					of toxicity.35-37 Administration of GME did not cause adverse changes  

					in the organs, as evidenced by the comparable absolute and relative  

					organ weights between the GME-treated groups compared to the  

					control (Figure 3 and Figure 4). Furthermore, the microscopic  

					examination of selected organ sections from the control and GME-  

					treated groups revealed no abnormalities (Figure 5). The liver, kidney,  

					heart, lungs, and spleen sections had normal histological features with  

					no observable lesions.  

					4

					3

					2

					1

					0

					Liver  

					Kidney  

					Heart  

					Spleen  

					Lungs  

					Figure 3: Effect of acute oral administration of GME on  

					absolute organ weight of rats. There is no significant (p >  

					0.05) difference between organ weight of GME-treated rats  

					and the control.  

					4036  

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

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, August 2025; 9(8): 4033 - 4038  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					Acknowledgements  

					Mr. RajiMurtala of the Laboratory Unit, Department of Biochemistry,  

					ModibboAdama University, Yola, assisted in the preparation of plant  

					samples. Biocursor Diagnostic Nigeria Limited personnel analysed  

					biochemical and heamatogical parameters.  

					4

					3.5  

					3

					Control GME 2000 mg/kg  

					References  

					2.5  

					2

					1. Obidah W, Godwin JL, Fate JL Madusolumuo MA. Toxic  

					effects of Grewia mollis stem bark in experimental rats. J.  

					Am  

					Sci.  

					2010;  

					6(12):1544-1548.  

					https://doi.org/10.7537/marsjas050609.03.  

					2. Ogaji IJ, Hoag SW. Effect of grewia gum as a suspending  

					agent on ibuprofen paediatric formulation. AAPS  

					1.5  

					1

					PharmSciTech.  

					2011;12(2):  

					507-513.  

					https://doi.org/10.1208/s12249-011-9606-1.  

					3. Sambo SH, Olatunde A, Shaltoe SM (2015). Phytochemical  

					screening and mineral analysis of Grewia mollis stems Bark.  

					Int. J. Biochem. Res. Rev. 2015; 6(2): 75-81.  

					https://doi.org/10.9734/IJBCRR/2015/14162  

					0.5  

					0

					4. Kawasaki M, Sakuma S. Traditional and modern Japanese  

					beers: methods of production and composition. In: Preedy  

					VR (Ed). Beer in health and disease prevention. Burlington:  

					Academic press; 2009. 45-52.  

					5. Nep EI, Odumosu PO, Ngwuluka NC, Olorunfemi PO,  

					Ochekpe NA. Pharmaceutical properties and applications of  

					a natural polymer from Grewia mollis. J. Polym. 2013;1-  

					8.https://doi.org/10.1155/2013/938726.  

					Liver  

					Kidney  

					Heart  

					Spleen  

					Lungs  

					Figure 4: Effect of acute oral administration of GME on  

					relative organ weight of rats. There is no significant (p >  

					0.05) difference between relative organ weight of GME-  

					treated rats  

					and the control.  

					6. Al-Asmari AK, Al-Elaiwi AM, Athar MT, Tariq M, Al Eid  

					A, Al-Asmary SM. A review of hepatoprotective plants  

					used in saudi traditional medicine. Evid. Based Complement.  

					Alternat.  

					Med.  

					2014;  

					890842.https://doi.org/10.1155/2014/890842.  

					7. Adamu II, Adebayo SA, Al-Shahrani MS. Grewia mollis leaf  

					extracts and fractions demonstrated good inhibitory activity  

					on pro-inflammatory enzymes and with lower cytotoxicity in  

					vitro. J. Inflamm. Res. 2020; 13: 765-772.  

					https://doi.org/10.2147/JIR.S271254  

					8. Olusola LF, Baba J, Muhammad IL. Medicinal plants for the  

					treatment of malaria and typhoid diseases. J. Med. Plants  

					Res.  

					2023;  

					17  

					(1):  

					16-  

					27.https://doi.org/10.5897/JMPR2022.7249  

					9. Sati NME, Ahmed FAM. Botanical overview and chemical  

					composition of some Grewia spp. “Gudeim plants” in Sudan.  

					Figure 5: Photomicrographs of tissue sections from the control  

					and treatment (GME 2000 mg/kg) groups: central vein (CV),  

					hepatocytes (arrows), glomerulus (G), renal tubules (arrows),  

					cardiac muscle fibres (arrows), alveoli (AV), and interstitium  

					(arrows), white pulp (WP), and red pulp (RP) with no  

					observable histological changes. H & E, × 400  

					Open  

					Sci.  

					J.  

					2018;  

					3(1),  

					January.  

					https://doi.org/10.23954/osj.v%25vi%25i.1408  

					10. Shagal MH, Kubmarawa D, Idi Z. Phytochemical screening  

					and antimicrobial activity of roots, stem bark and leaf  

					extracts of Grewia mollis.Afri. J. Biotechnol. 2012; 11  

					(51):11350-11353.  

					https://doi.org/10.1080/01926230701595300.  

					11. Asuku O, Atawodi SE, Onyike E. Antioxidant,  

					Hepatoprotective, and ameliorative effects of methanolic  

					extract of leaves of Grewia mollis Juss on carbon  

					tetrachloride–treated albino rats. J. Med. Food. 2012; 15 (1):  

					83-88.https://doi.org/10.1089/jmf.2010.0285.  

					12. Okunye OL, Adegboyega IP, Emeka IW, Winifred AO,  

					Fasuyi OC. Antimicrobial activity of crude extract of Grewia  

					mollis Smith (Malvaceae) on clinical Isolates of Escherichia  

					coli from cases of diarrhea. Sierra Leone J. Biomed. Res.  

					2021; 13:36-43. http://dx.doi.org/10.4314/sljbr.v11i1.1  

					13. Pongri A, Igbe I. Acute and sub-chronic toxicity evaluations  

					of aqueous extract from stem bark of Grewia mollis  

					(Malvaceae) in rats. Herba Pol. 2017; 63 (3):35-  

					47.https://doi.org/10.1515/hepo-2017-0017.  

					Conclusion  

					Oral administration of GME to rats caused significant increases in  

					serum alkaline phosphatase activity, total protein and sodium  

					concentrations accompanied by a reduction in serum total cholesterol  

					concentrations with no observable alterations in organ histology.  

					Furthermore, the LD50 value exceeded 2000 mg/kg body weight.  

					Therefore, the GME was deemed safe for short-term consumption.  

					However, the minor changes observed in biochemical markers raise  

					concerns regarding the potential long-term effects of similar exposure.  

					Conflict of Interest  

					The authors declare no conflict of interest.  

					14. Onwuliri FC, Mawak JD, Wonang DL, Onwuliri EA.  

					Phytochemical, toxicological and histopathological studies  

					of some medicinal plants in Nigeria. Int. Res. J. Nat. Sci.  

					Authors Declaration  

					The authors hereby declare that the work presented in this article is  

					original and that any liability for claims relating to the content of this  

					article will be borne by them.  

					4037  

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

				

			

		

		
			
				
					Trop J Nat Prod Res, August 2025; 9(8): 4033 - 4038  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					2006;2(3):225-229.  

					https://doi.org/10.4314/ijonas.v2i3.36094.  

					27. Li Q, Wang Y, Mao Z, Kang H, Zhou F. Serum sodium levels  

					predict mortality in erderly acute kidney injury patients: a  

					retrospective observational study. Int. J. Gen. Med. 2021;  

					14:603-612.https://doi.org/10.2147/IJGM.S294644.  

					28. Akachukwu D, Anah JO, Alaebo PO, Onwuegbu CR,  

					Wokoma P. Phytochemicals of Cynodondactylon and the  

					Toxicological Effect of its Aqueous Extract on Wistar Rats.  

					15. National Research Council. Guide for the Care and Use of  

					Laboratory Animals. (8th ed). Washington, DC; National  

					Academies Press; 2011.  

					16. Organisation for Economic Cooperation and Development  

					(OECD). Acute oral toxicity- fixed dose procedure. OECD  

					Guideline 420 for Testing of Chemicals. Paris; OECD  

					Publishing; 2001.  

					Trop  

					J

					Nat Prod Res, 2022; 6(4):645-649.  

					https://doi.org/10.26538/tjnpr/v6i4.28  

					17. Zarei L, Shahrooz R. Protective effects of cornus mas fruit  

					extract on methotrexate-induced alterations in mice testicular  

					tissue: evidences for histochemical and histomorphometrical  

					changes in an animal model study. Vet. Res. Forum. 2019;  

					29. Lombardi G, Pietro MF, Naticchia A, Gambaro G. Serum  

					sodium variability and acute kidney injury: a retrospective  

					observational cohort study on a hospitalized population.  

					Intern  

					Emerg  

					Med  

					(2021)  

					16:617–624.  

					10  

					(4):307-313.  

					https://doi.org/10.1007/s11739-020-02462-5  

					https://doi.org/10.30466/vrf.2019.69516.1955.  

					30. Marahrensa B, Damscha L, Lehmanna R, Matyukhina I,  

					Patschana S, Patschana D. Increased serum sodium at acute  

					kidney injury onset predicts in-hospital death. J Clin Med  

					Res. 2023;15(2):90-98. https://doi.org/10.14740/jocmr4845  

					31. Jeong SM, Choi S, Kim K, Kim SM, Lee G, Park SY, Kim  

					18. Suvarna KS, Layton C, Bancroft JD. Bancroft’s theory and  

					practice of Histological techniques. (8th ed). London;  

					Elsevier; 2019.  

					19. Ahmed M. Acute toxicity (Lethal Dose 50 Calculation) of  

					Herbal Drug Somina in rats and mice. Pharmacol Pharm.  

					2015; 6:185-189. https://doi.org/10.4236/pp.2015.63019.  

					20. Ghasemi A, Jeddi S, Kashfi K. The laboratory rat: age and  

					body weight matter. EXCLI J. 2021; 20:1431-  

					1445.https://doi.org/10.17179/excli2021-4072  

					21. Lai MN, Hsu HC, Ng LT. Safety assessment of the  

					standardized aqueous extract from solid-state cultured  

					Xylarianigripes (Wuling Shen) in rats. Clin. Phytoscience.  

					2021; 7(44):1-10. https://doi.org/10.1186/s40816-021-  

					00281-5.  

					22. Al-Bassam MM, Al-Saeed HH, Arif HS. Correlation of  

					bilirubin and alkaline phosphatase in infantile patients with  

					cholestasis. Med. J. Babylon 2019; 16:47-50.  

					23. Onofrio FQ, Hirschfield GM. The pathophysiology of  

					cholestasis and its relevance to clinical practice. Clin. Liver  

					Dis. 2020; 15 (3): 110-114. https://doi.org/10.1002/cld.894.  

					24. Levitt MD, Hapak SM, Levitt DG. Alkaline phosphatase  

					pathophysiology with emphasis on the seldom-discussed role  

					of defective elimination in unexplained elevations of serum  

					ALP-A case report and literature review. Clin. Exp.  

					YY, Son JS, Yun JM, Park SM. Effect  

					of change in total  

					cholesterol levels on cardiovascular disease among young  

					adults. J. Am. Heart Assoc. 2018; 7(12): 1-17.  

					https://doi.org/10.1161/JAHA.118.008819.  

					32. Jung E, Kong SY, Ro YS, Ryu HH, Shin SD. Serum  

					cholesterol levels and risk of cardiovascular death: a  

					systematic review and a dose-response meta-analysis of  

					prospective cohort studies. Int. J. Environ. Res. Public Health  

					2022; 19(14):1-12. https://doi.org/10.3390/ijerph19148272.  

					33. Khil J, Kim SM, Chang J, Choi S, Lee G, Son JS, Park SM,  

					Keum N. Changes in total cholesterol level and  

					cardiovascular disease risk among type 2 diabetes patients.  

					Sci. Rep. 2023; 13:8342.https://doi.org/10.1038/s41598-  

					023-33743-6  

					34. Kim H. J., Jeong S., Oh Y. H., Park S. J., Cho Y. and Park S.  

					M. Changes in high-density lipoprotein cholesterol with risk  

					of cardiovascular disease among initially high-density  

					lipoprotein-high participants. Cardiovasc Diabetol. 2023;  

					22:71. https://doi.org/10.1186/s12933-023-01805-8  

					35. Sellers RS, Morton D, Michael B, Roome N, Johnson JK,  

					Yano BL, Perry R, Schafer K. Society of Toxicologic  

					Pathology position paper: organ weight recommendations  

					for toxicology studies. Toxicol. Pathol. 2007;35(5): 751-755.  

					https://doi.org/10.1080/01926230701595300.  

					36. Lazic SE, Semenova E, Williams DP. Determining organ  

					weight toxicity with Bayesian causal models: Improving on  

					the analysis of relative organ weights. Sci. Rep. 2020;  

					10:6625.https://doi.org/10.1038/s41598-020-63465-y.  

					37. Chike-Ekwughe A, John-Africa LB, Adebayo AH, Ogunlana  

					OO. Evaluation of the toxic effects of ethanolic leaf extract  

					of Tapinanthus cordifolius in mice and rats. Trop J Nat Prod  

					Gastroenterol.  

					2022;  

					15:41–49.  

					https://doi.org/10.2147/CEG.S345531.  

					25. Yu L, Liu Y, Wang S, Zhang Q, Zhao J, Zhang H, Narbad A,  

					Tian F, Zhai Q, Chen W. Cholestasis: exploring the  

					triangular relationship of gut microbiota-bile acid-cholestasis  

					and the potential probiotic strategies. Gut Microbes  

					2023;15:1,  

					2181930.  

					https://doi.org/10.1080/19490976.2023.2181930.  

					26. Villiger M, Stoop R, Vetsch T, Hohenauer E, Pini E, Clarys  

					P, Pereira F, Clijsen R. Evaluation and review of body fluids  

					saliva, sweat and tear compared to biochemical hydration  

					assessment markers within blood and urine. Eur. J. Clin.  

					Nutr. 2018; 72:69-76. https://doi.org/10.1038/ejcn.2017.136.  

					Res,  

					2023;  

					7(10):4965-4972.  

					https://doi.org//10.26538/tjnpr/v7i10.37  

					4038  

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

				

			

		

	
EPUB/images/img_07.png
Liver Kidney Heart

Treatment






EPUB/toc.xhtml

Table of Contents


		Page






EPUB/images/img_02.png
N






EPUB/images/img_01.png










