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					ABSTRACT  

					ARTICLE INFO  

					Ziziphus spina-christi, a plant from the Rhamnaceae family, has been traditionally used in African  

					and Mediterranean medicine to manage anxiety and behavioral disorders. This study investigated  

					the anxiolytic and antidepressant effects of ethyl acetate leaf extract of Ziziphus spina-christi  

					(ZSCE) using in vivo mouse models. Anxiety-related behaviors were evaluated using the elevated  

					plus-maze (EPM) test, light/dark box (LDB) test, and open field test (OFT). Mice were assigned  

					to four groups (n=8 each): Group 1 received normal saline, Group 2 received 100 mg/kg ZSCE,  

					Group 3 received 200 mg/kg ZSCE, and Group 4 was treated with 2 mg/kg diazepam. Sedative  

					potential was assessed using amylobarbitone-induced sleep onset and duration at ZSCE doses of  

					100, 200, and 400 mg/kg. Normal saline and diazepam (2 mg/kg) served as negative and positive  

					controls, respectively. ZSCE (100 and 200 mg/kg) significantly reduced time spent in the closed  

					arms and increased time in the open arms of the EPM, suggesting anxiolytic activity (p < 0.05).  
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					Commons Attribution License, which permits ZSCE also prolonged sleep duration and shortened sleep onset in a dose-dependent manner (p <  

					unrestricted use, distribution, and reproduction in any  

					medium, provided the original author and source are  

					credited.  

					0.05). Additionally, ZSCE increased time spent in the light box and transitions between LDB  

					compartments, further supporting its anxiolytic potential. In the OFT, ZSCE at 100 mg/kg  

					enhanced locomotor activity but was less effective than diazepam. One-way ANOVA confirmed  

					significant central nervous system depressant, anxiolytic, and sedative effects, highlighting the  

					necessity for further research into ZSCE’s bioactive constituents.  
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					In tropical Africa and the Mediterranean region, Ziziphus spina-christi  

					(L.) Desf., a member of the Rhamnaceae family and order Rosales, has  

					Introduction  

					Many medications, including sedative-hypnotics, possess  

					central nervous system (CNS) depressant properties, with sedation being  

					a common side effect of numerous pharmacological agents prescribed for  

					other purposes.1 Additionally, drowsiness and CNS depression have  

					significant toxicological effects on many drugs, such as alcohol,  

					barbiturates, benzodiazepines, sleeping pills, and opioids.2 Consequently,  

					there is a wide range of CNS depressants, including sedatives—  

					substances that alleviate tension and restlessness. Given the risks  

					associated with both therapeutic and toxic doses of barbiturates and older  

					nonbarbiturate sedative-hypnotic drugs, for instance, patients with  

					congestive heart failure are more susceptible to the cardiovascular effects  

					of barbiturates, patients with chronic obstructive pulmonary disease are  

					more susceptible to respiratory depression even when prescribed  

					therapeutic doses, and patients with liver disease are more susceptible to  

					toxicity because of a reduction in the hepatic metabolism of barbiturate  

					medications.3-5 Efforts have focused on developing alternatives with  

					comparable efficacy but a greater safety margin.6  

					been traditionally employed to manage various ailments.8-11 This species,  

					also commonly referred to as Christ's thorn jujube, is an evergreen and  

					deciduous shrub or tree adapted to heat and drought.12 It produces edible  

					drupe fruits and grows naturally in arid or semiarid areas.13 Locally  

					known as sidr, every plant portion is valued for its therapeutic benefits,11  

					including its use in promoting a healthy lifestyle.14 In African and  

					Mediterranean folk medicine, the leaves of Ziziphus spina-christi are  

					employed for their emollient, antiulcer, anti-inflammatory, antianxiety,  

					antioxidant, and sedative attributes, as well as for their calming effects on  

					the CNS and immune system modulation.15,16 In Egypt, these leaves are  

					traditionally employed to treat inflammation, pain, and swelling,17  

					whereas in other regions, they are utilized as remedies for anxiety,  

					insomnia, and digestive disorders.18 Furthermore, the seeds of this plant  

					have been reported to alleviate anxiety-related conditions.19  

					The pharmacological activities of Ziziphus spina-christi are attributed to  

					its rich phytochemical profile. The active constituents include  

					triterpenoids, saponins, sterols, peptides, tannins, and flavonoids such as  

					derivatives of rutin and quercetin.20 The ethyl acetate extract of the leaves  

					contains additional bioactive constituents, such as betulinic acid,  

					ceanothic acid, glycosides, lipids, proteins, free sugars, and mucilage.21,22  

					High levels of flavonoids and polyphenols in plants contribute to their  

					ability to reduce oxidative stress-related disorders.23 Recent  

					pharmacological investigations have further demonstrated its analgesic,  

					antioxidant, and anticonvulsant properties.24-26  

					One such development is the benzodiazepine class of medications, such  

					as diazepam, alprazolam, triazolam, and lorazepam. However, ongoing  

					research increasingly emphasizes the potential of plant-derived  

					components as cost-effective and safer sedative alternatives.7  
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					The literature highlights the diverse pharmacological activities of  

					Ziziphus spina-christi leaf extracts, including antibacterial,  

					antihyperglycemic, antioxidant, and antinociceptive properties.27,28  

					However, variations in the reported pharmacological effects of plant leaf  

					extracts have been linked to differences in climatic conditions, which  

					influence the levels of secondary metabolites.11,29 Recent studies have  

					attributed the therapeutic potential of plants to the secondary metabolites  
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					present in their leaves, roots, and fruits,30,31 emphasizing the role of  

					environmental factors in modulating the bioactive compounds in the  

					genus Ziziphus.11  

					Test for Acute Toxicity  

					The acute toxicity of ZSCE was assessed following OECD Guideline No.  

					420 for chemical testing, employing single varying doses of “50, 300 and  

					2000 mg/kg” and 14 days of observation.35 The selection of dose levels  

					for the acute toxicity test followed the fixed-dose procedure (FDP), with  

					test doses of 50, 300, or 2000 mg/kg body weight. For each dose, a group  

					of five female rats was used. The test substance was administered via oral  

					gavage via a suitable vehicle, and the mice were observed for 14 days to  

					track any clinical indications of harm, including changes in behavior,  

					body weight, and organ function. If severe toxicity was observed at a  

					given dose, a lower dose was tested. Unlike traditional LD₅₀ methods,  

					FDP methods do not rely solely on mortality but instead assess clear signs  

					of toxicity at predefined dose levels. On the basis of these observations,  

					the test substance was classified according to the globally harmonized  

					system (GHS) toxicity categories.  

					Because conventional medications such as barbiturates and  

					benzodiazepines are linked to neurotoxicity, tolerance, and dependence,  

					there is a growing need for safer and more efficient pharmacological  

					agents to treat problems of the central nervous system (CNS). Owing to  

					their affordability, accessibility, and abundance of bioactive chemicals  

					with a variety of therapeutic uses, medicinal plants present a possible  

					substitute. Because of its historical use in Africa and the Mediterranean  

					to treat behavioural issues, anxiety, and inflammation, Ziziphus spina-  

					christi, a member of the Rhamnaceae family, is of particular interest.  

					Owing to the inclusion of flavonoids, triterpenoids, and saponins, the  

					leaves of this plant are particularly noteworthy for their calming, anti-  

					inflammatory, antioxidant, and antianxiety qualities. Despite its historical  

					uses, little scientific research has been done to assess the CNS-depressant  

					and behavioural effects of particular leaf extracts, such as the ethyl  

					acetate fraction, which is renowned for its diverse phytochemical makeup.  

					An established framework for investigating these effects via behavioural  

					assays, such as the elevated plus maze (EPM), light/dark box model, and  

					open field test (OFT), is provided by using Swiss albino mice as a model  

					system. To better understand the therapeutic potential of Ziziphus spina-  

					christi, this study aimed to evaluate the CNS-depressant and anxiolytic  

					qualities of its ethyl acetate leaf extract. The results will set the stage for  

					further molecular and clinical research and provide insightful information  

					for the development of new CNS drugs.  

					Exploratory Behavioral Studies  

					Elevated Plus Maze Test (EPMT)  

					An animal's innate dislike of open areas was assessed for anxiety-like  

					behaviour via the EPM test. By evaluating elevated activity in the open  

					arms, the test gauges a compound's ability to reduce anxiety. There were  

					four sets of eight mice each: In the first group, 10 ml/kg normal saline  

					was administered orally as a control; in the second group, 100 mg/kg  

					extract was administered; in the third group, 200 mg/kg; and in the fourth  

					group, diazepam (2 mg/kg intraperitoneally) was administered. The  

					number of entry points, head dips, stretch-attend postures, and duration  

					of the open arms were recorded for five minutes after each animal was  

					placed in the center of the maze thirty minutes after treatment.  

					Materials and Methods  

					Light/Dark Box Test (LDBT)  

					By examining the animal's preference for enclosed, gloomy locations  

					over areas with light, this test assesses anxiety. It was a box with  

					compartments for light and dark. The mice were positioned in the well-  

					lit space, and the amount of time spent in each chamber and the number  

					of entries were recorded. The rats were separated into the following  

					groups in this manner:  

					Group 1 (Control): This group was given 10 mg/kg of body weight  

					regular saline.  

					Group 2: This group received Diazepam (2 mg/kg).  

					Group 3: This group was administered to ZSCE (100 mg/kg).  

					Group 4: This group was administered to ZSCE (200 mg/kg).  

					Group 5: This group was was administered to ZSCE (400 mg/kg).  

					These groupings were used to evaluate the anxiolytic effects of ZSCE in  

					comparison to those of the control and diazepam-treated groups.  

					Collection and Classifying Plant Material  

					Fresh Ziziphus spina-christi leaves were collected in March 2024  

					(summer) from fields close to the University of Maiduguri's Faculty of  

					Agriculture's Research Farms in northeastern Nigeria. The plant material  

					was checked and confirmed by a Botanist by matching it to voucher  

					specimen No. 4108 at the taxonomic unit of the Department of Medicinal  

					Plant Research and Traditional Medicine, National Institute for  

					Pharmaceutical Research and Development (NIPRD), Abuja, Nigeria.  

					Methods of Extraction  

					The leaves were cleaned, allowed to air dry in the shade, ground into a  

					fine powder, and sieved to ensure uniformity.20, 32 A weighed portion of  

					the powdered leaf material was subjected to cold maceration in 70 %  

					ethanol (50 mL) at a plant-to-solvent ratio of 1:10 (w/v) in an amber glass  

					container to minimize light-induced degradation of phytochemicals. The  

					mixture was intermittently shaken and left to stand at room temperature  

					for 72 hours to facilitate the extraction of polar and semi-polar bioactive  

					constituents.33 After maceration, the extract was filtered through  

					Whatman No. 1 filter paper, and the filtrate was concentrated under  

					reduced pressure using a rotary evaporator at 40–50°C to remove the  

					ethanol solvent. The resulting semi-solid extract was further dried in a  

					desiccator until a constant weight was obtained, yielding a crude ethanol  

					extract of Ziziphus spina-christi (ZSCE). The extract was stored in an  

					airtight container at 4°C until further use in experimental assays. The  

					percentage yield of the extract was calculated based on the initial dry  

					weight of the plant material and the final weight of the crude extract.34  

					Open Field Test (OFT)  

					The OFT is a generally used method for evaluating general activity and  

					investigating behaviour in rodents, including mice and rats. It provides a  

					framework for assessing both the quantity and quality of activity  

					exhibited by the animals.37 The OFT is a fundamental tool in behavioral  

					neuroscience and is commonly employed to investigate the neurological  

					underpinnings of anxiety and to screen potential anxiolytic medications.38  

					The testing apparatus measured 50 × 50 × 25 cm, with its central area  

					divided into a grid of 16 squares, each measuring 8 × 8 cm. The  

					observations included the total distance travelled, activity, rearing  

					frequency, and time spent moving, which all varied with time.  

					Procedure  

					Animals  

					Animals and Experimental Conditions  

					Thirty-two adult female Swiss albino mice (21.0–26.5 g) were obtained  

					from the Department of Pharmacology's animal house at the University  

					of Maiduguri's College of Medical Sciences. To maintain a natural  

					light/dark cycle, the mice were kept in standard housing with unrestricted  

					access to water and pelleted food from ECWA feeds, Jos. Before the  

					studies began, they were kept without meals for 12 hours to acclimate to  

					the laboratory setting.  

					Twenty-five adult female Swiss albino mice (21.0–26.5 g) were obtained  

					from the Department of Pharmacology's animal house at the University  

					of Maiduguri's College of Medical Sciences. To maintain a natural  

					light/dark cycle, the mice were kept in standard housing with unrestricted  

					access to water and pelleted food from ECWA feeds, Jos. Before the  

					studies began, they were kept without meals for 12 hours to acclimate to  

					the laboratory setting.  

					Chemicals and Reagents  

					The Sigma‒Aldrich Chemical Company (USA) provided the sodium  

					chloride, whereas the BDH Laboratory (England) provided the ethyl  

					acetate. All other medicines and reagents used in the study complied with  

					pharmaceutical regulations.  

					Ethical Approval  

					Ethical approval was sought and granted by the Faculty of Basic Medical  

					Sciences Ethics Review Committee, LAUTECH (Ethical code  

					FBMS/AEC/P/077/24).  
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					The animals were grouped as follows:  

					Group 1 (Control): Orally administered 10 millilitres per kilogram of  

					normal saline.  

					Oral doses of the plant extract were given to groups 2, 3, and 4 at 400,  

					200, and 100 mg/kg, respectively.  

					Group 5 (Reference): Received 2 mg/kg diazepam intraperitoneally.  

					All the treatments—including the plant extracts, diazepam, and regular  

					saline—were administered 60 min before the test. Each mouse was  

					placed in the open field apparatus separately one hour after treatment.  

					Over the course of five minutes, behavioural observations, including the  

					frequency of raising, the number of grid lines crossed, and grooming  

					behaviour, were documented. 39, 40  

					(p < 0.05). Since more transitions are frequently linked to less anxiety in  

					animal models, these findings lend more credence to ZSCE's possible  

					anxiolytic benefits.The goal of this study was to ascertain how ZSCE  

					affects anxiety and depression in mice with mild anxiety. Behavioural  

					assessments were performed via the elevated plus maze (EPM) and the  

					light-dark box (LDT), two commonly used models to assess anxiety.32,41  

					The EPM test, a popular paradigm for studying anxiety, revealed that  

					rodents show signs of discomfort by spending more time in the enclosed  

					arm, indicating anxiety-like behaviour. LDT was then conducted to  

					assess the anxiolytic and antidepressant qualities of the ZSCE as well as  

					its effects on stress levels and anxiety.The findings demonstrated that, in  

					a dose-dependent manner, acute treatment with diazepam and ZSCE  

					significantly increased the amount of time spent in the open arms of the  

					EPM but significantly decreased the amount of time spent in the closed  

					arms.34 Additionally, a substantial increase in the number of open arm  

					entries was observed, suggesting that ZSCE treatment effectively  

					alleviated anxiety symptoms in acutely stressed mice and improved  

					depressive-like behavior. These findings are consistent with previous  

					studies, which reported significant reductions in the latency to withdraw  

					from the closed arms of the EPM, further supporting the anxiolytic effect  

					of the treatment.43  

					Sleeping Time Induced by Amylobarbitone  

					Twenty adult mice (weighing 20–25 g, n = 5) were subjected to the  

					amylobarbitone-induced sleeping test to assess the hypno-sedative effects  

					of the ethyl acetate extract of Ziziphus spina-christi (ZSCE) leaves.  

					Procedure  

					Four groups of five mice each were randomly selected from among the  

					mice:  

					Control (Group 1): This group consist of mice that were administered  

					with 20 mg/kg amylobarbitone sodium intraperitoneally,  

					Group 2: In Group 2, 30 minutes before 20 mg/kg amylobarbitone  

					sodium was delivered intraperitoneally, 100 mg/kg ZSCE was given  

					orally,  

					Group 3: This group received oral treatment with 200 mg/kg ZSCE and  

					intraperitoneal administration of 20 mg/kg amylobarbitone sodium 30  

					minutes later,  

					Open field test (OFT)  

					Table 3 indicates that from the 15th to 30th days of treatment, the ethyl  

					acetate leaf extract of ZSCE had a significant effect on inquisitive  

					behaviour and locomotor activity during the open field test. open field  

					test. The control group demonstrated moderate locomotor activity over  

					the 15-day treatment period, with 73.78±22.3 line crossings and  

					82.73±13.8 s of mobile time. Diazepam (DZP) treatment notably  

					increased line crossing (247.75±13.3, p< 0.05) and mobile time  

					(193.85±16.7 s). Mobility (120.50±5.3 s) and line crossings  

					(134.85±15.3) were slightly improved by ZSCE at 100 mg/kg, although  

					they were less than those of DZP.  

					Group 4: This group consist of mice that were administered 400 mg/kg  

					ZSCE orally, and 30 minutes later, 20 mg/kg amylobarbitone sodium was  

					given intraperitoneally,  

					Every animal's amount of time spent napping was noted and examined.  

					Both metrics were considerably elevated by higher doses of ZSCE (200  

					mg/kg and 400 mg/kg), with the effects of 400 mg/kg being the most  

					noticeable (time mobile: 187.48±12.4 seconds; line crossings:  

					209.70±16.5, p< 0.05). The locomotor activity of the control group was  

					lower after 30 days of therapy (mobility time: 78.08±11.8 seconds, line  

					crossings: 70.80±12.4). Notably, higher values were still detected in the  

					DZP group (mobility time: 208.45±13.2 s, line crossings: 254.69±17.3,  

					p< 0.05). Mobility (127.68±5.8 s) and line crossings (113.28±11.4)  

					increased moderately with ZSCE at 100 mg/kg but were still lower than  

					those with DZP. While the 400 mg/kg dose of ZSCE produced the most  

					notable increases (mobile time: 175.65±14.5 seconds, line crossings:  

					212.25±11.6, p< 0.05), comparable to DZP, the 200 mg/kg dose  

					demonstrated notable improvements (mobile time: 137.10±12.1 seconds,  

					line crossings: 175.06±14.5, p< 0.05). These results imply that ZSCE has  

					stimulant-like or dose-dependent anxiolytic effects that improve motor  

					and exploratory behaviour in mice, especially at higher doses.  

					Results and Discussion  

					Acute toxicity study  

					The ethyl acetate extract of ZSCE was administered as a single dose to  

					determine the oral LD50. The mice were treated with varying doses of 50,  

					300, or 2000 mg/kg ZSCE and observed daily for two weeks. During this  

					period, the animals remained alert, displayed normal grooming behavior,  

					and exhibited appropriate responses to touch and pain. No mortality was  

					observed throughout the study.  

					Elevated plus maze (EPM)  

					The EPM test results are shown in Table 1. The normal control mice  

					utilized the closed arms for 247.25 ± 6.85 seconds, whereas the open arms  

					were used for 32.00 ± 5.65 seconds. They entered the open arms at 2.95  

					± 1.01 and the closed arms at 3.15 ± 0.50. ZSCE in conjunction with  

					diazepam (2 mg/kg) notably (p < 0.05) increased the amount of time spent  

					in the open arms but decreased the duration in the closed arms compared  

					with those in the typical control group. the normal control group.  

					Additionally, there was a substantial increase (p < 0.05) in the number of  

					open-arm entries.  

					Effect of ZSCE on amylobarbitone-induced sleep.  

					ZSCE considerably changed the sleep parameters of the mice when given  

					in combination with amylobarbitone, according to the data in Table 4.  

					The control group (N/Saline + amylobarbitone sodium) had a mean onset  

					time of 4.98±0.67 minutes, whereas the ZSCE (100, 200 and 400 mg/kg)  

					groups had mean onset times of 3.01±0.42, 3.04±0.20 and 2.95±0.32  

					minutes, respectively. Compared with the control group, all the ZSCE-  

					treated groups had a notably (p <0.05) earlier mean sleep onset time. This  

					implies that ZSCE has a sleep-inducing effect via a reduction in the time  

					taken for the mice to fall asleep.  

					Additionally, the ZSCE-treated groups' mean sleep duration was  

					considerably longer than that of the control group. Sleep durations of  

					245.00±18.86, 254.00±11.65 and 265.00±18.50 minutes were obtained  

					with ZSCE concentrations of 100, 200, and 400 mg/kg, respectively.  

					These sleep durations were substantially longer than the sleep duration of  

					125.00±35.00 minutes in the control group (p < 0.05). Furthermore, the  

					number of mice that slept in each treatment group remained constant at  

					5/5, indicating that ZSCE considerably improved the quantity and quality  

					of sleep.  

					Light and dark box test (LDB)  

					Table 2 shows that, compared with the control, ZSCE notably increased  

					the amount of time spent in the light box. On average, the DZP (2 mg/kg)  

					treatment group spent more time in the light box (18.5±0.47 s) than did  

					the control group (7.9±0.58 s, p < 0.05). With average lengths of  

					16.5±0.75 s and 17.0±0.57 s, respectively, the 200 mg/kg and 400 mg/kg  

					doses of ZSCE also resulted in a substantial increase in the amount of  

					time spent in the light box compared with the control (p < 0.05). These  

					findings suggest that Ziziphus spina Christi leaf extract may have  

					anxiolytic effects because of the longer exposure to light.  

					Furthermore, the DZP (2 mg/kg) and ZSCE-treated groups presented a  

					considerably greater number of transitions between the light and dark  

					boxes. Compared with the control group (4.8±0.62 transitions, p < 0.05),  

					the DZP group presented an average of 8.9±0.50 transitions. Similarly,  

					there were notably more transitions at the 100 mg/kg and 200 mg/kg  

					doses of ZSCE (6.9±0.58 and 7.8±0.47, respectively) than at the control  
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					Table 1: Effects of ZSCE extract on the behavior of mice in the elevated plus maze  

					Treatment  

					Time spent (s) Open  

					arm  

					close arm  

					Number of entries  

					open arm  

					Close arm  

					Control  

					32.00 ± 5.65  

					18.85 ± 4.75a  

					47.33 ± 6.78ab  

					52.50 ± 9.96abc  

					247.25 ±6.85  

					227.00 ± 6.00a  

					221.53 ± 8.37ab  

					208.83 ± 11.79abc  

					2.95 ± 1.01  

					3.15 ± 0.50  

					5.7±0.60a  

					DZP (2 mg/kg)  

					ZSCE (100 mg/kg)  

					ZSCE (200 mg/kg)  

					6.00 ± 0.58a  

					4.37 ± 0.42ab  

					5.17 ± 1.08abc  

					4.10±0.69ab  

					3.95 ± 0.76ab  

					The mean ± SEM is used to report the values.  

					a(p <0.05)= significant compared with Control  

					b(p <0.05)= significant compared with DZP (2 mg/kg)  

					c(p <0.05)= Significant compared with ZSCE (100 mg/kg)  

					Table 2: Effects of ZSCE extract on average time spent and transition of mice in the light box  

					Treatment Groups  

					Average time spent (sec)  

					Number of transition in light box  

					(sec)  

					Control  

					7.9±0.58  

					18.5±0.47a  

					4.8±0.62  

					DZP (2 mgkg-1)  

					8.9±0.50a  

					6.9.±0.58a,b  

					7.8±0.47a,b  

					7.9±0.68a,b,c  

					ZSCE (100 mgkg-1)  

					ZSCE (200 mgkg-1)  

					ZSCE (400 mgkg-1)  

					13.9±0.51a,b  

					16.5±0.75a,b,c  

					17.0±0.57a,b,c  

					a(p <0.05)= significant compared with Control  

					b(p <0.05)= significant compared with DZP (2 mg/kg)  

					c(p <0.05)= Significant compared with ZSCE (100 mg/kg)  

					Table 3: Effects of the ethyl acetate leaf extract of ZSCE on the open field test results after 15 and 30 days of treatment.  

					Groups  

					Time Mobile (s/5  

					min)  

					15 days treatnemt  

					Line crossing  

					30 days Treatment  

					Time mobile (s/5  

					min)  

					Line crossing  

					Control  

					82 .73 ±13.8  

					193.85 ±16.7a  

					120.50 ± 5.3ab  

					145.25±23.0abc  

					187.48 ±12.4abcd  

					73.78±22.3  

					247.75 ±13.3a  

					134.85±15.3ab  

					175.10±16.8abc  

					209.70±16.5abcd  

					78.08±11.8  

					208.45 ±13.2a  

					127.68 ±5.8ab  

					137.10±12.1abc  

					175.65±14.5abcdd  

					70.80±12.4  

					254.69 ±17.3a  

					113.28 ± 11.4b  

					175.06± 14.5abc  

					212.250± 11.6abc  

					DZP (2 mgkg-1)  

					ZSCE (100 mgkg-1)  

					ZSCE (200 mgkg-1)  

					ZSCE (400 mgkg-1)  

					The mean ± SEM is used to report the values.  

					a(p <0.05)= significant compared with Control  

					b(p <0.05)= significant compared with DZP (2 mg/kg)  

					c(p <0.05)= Significant compared with ZSCE (100 mg/kg)  

					Table 4: Effects of the ethyl acetate leaf extract of ZSCE on amylobarbitone-induced sleep in mice  

					Teatment (mg/kg)  

					Mean onset of sleep (min)  

					Mean duration of sleep  

					(min)  

					Number slept/mice  

					N/Saline  

					(10 mL/kg + Sodium  

					Amylobarbitone)  

					ZSCE  

					(100 mg/kg +Sodium  

					Amylobarbitone)  

					ZSCE  

					(200 mg/kg +Sodium  

					Amylobarbitone)  

					ZSCE  

					4.98 ± 0.67  

					125.00 ± 35.00  

					5/5  

					3.01 ± 0.42a  

					3.04± 0.20a  

					2.95 ± 0.32a  

					245± 18.86a  

					254.00 ± 11.65a  

					265.00 ± 18.50abc  

					5/5  

					5/5  

					5/5  

					(400 mg/kg +Sodium  

					Amylobarbitone)  

					The mean ± SEM is used to report the values.  

					a(p <0.05)= significant compared with Control  

					b(p <0.05)= significant compared with DZP (2 mg/kg)  

					c(p <0.05)= Significant compared with ZSCE (100 mg/kg)  

					These findings suggest that ZSCE may have a strong sedative effect,  

					increasing sleep onset and duration.  

					Additionally, the results confirmed that the administration of the extract  

					at varying dosages notably and in a dose-dependent manner lowered the  

					onset of amylobarbitone sodium-induced sleep. These findings indicate  

					that the extract enhanced amylobarbitone-induced sleep in a synergistic  

					manner, potentially through the inhibition of amylobarbitone metabolism  

					or by affecting central mechanisms governing sleep. 44, 45 Prior research  

					has demonstrated that sleep is facilitated by stimulation of the GABAA  

					(gamma-aminobutyric acid) receptor of the central nervous system,  

					[45]  

					which could lend credence to the extract's suggested mode of action.  
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					imply that ZSCE has a depressive effect on the central nervous system,  

					encouraging sedation and sleep.  
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