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Abstract  

Fenugreek seeds are small, yellowish brown and bitter in taste. It is used as an old medicinal plant as Ayurvedic and 

Chinese medicine. Present study is designed to evaluate neurobehavioral effects following fenugreek seeds 

administration in male albino rats. Twelve albino rats were categorized into control and test groups. Control was 

given normal  saline while test was g iven 200 mg/kg fenugreek seeds aqueous solution in oral form for three weeks. 

Force sw imming  test used for depression-like symptoms and anxiety by using elevated plus maze test. While memory  

and learning functions were evaluated by using Morris water maze test. Antioxidant activ ities evaluated by  

measuring levels of malondialdehyde (MDA) and Catalase activity in brain. The effect 200 mg/kg f or three weeks of  

fenugreek seeds significantly increase the memory  functions and muscles strength accompanied by notable antiox idant 

effects on malondialdehyde and catalase enzymes levels. While a non-signif icant effect observed on depression-like 

symptoms and anxiety functions. It is concluded that fenugreek administration significantly effects on memory  

functions (p<0.01) and on antiox idant enzyme activity (p<0.05) show a beneficial outcome.  
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INTRODUCTION  

Fenugreek seeds (Trigonellafoenum-graecum), alternatively referred as fenugreek, bird's foot, hayseed 

(1). Previous literature shows that it is the oldest medicinal plant and rich in vitamins and minerals, high in 

protein and serves as a significant source of diosgenin (2). It is renowned for its detoxifying and antioxidant 

properties (3).  

Some previous studies reported that fenugreek as a traditional Chinese herb used as a remedy for 

many CNS diseases (4). Riba et al., (2019) studies showed that cognitive function and neurotoxicity can be 

improved with the administration of fenugreek seed, suggesting a potential to influence central nervous 

system outcomes (5). Prior studies suggested when mice were exposed to arsenic, there is an impairment of 

acetyl and butyrylcholinesterase, superoxide dismutase and glutathione reductase activities and brain -

derived neurotrophic factor levels were found in the brain, compared to control mice (3). The 

antidepressant-like effects found after fenugreek seeds administration, have been reported sing in animal 

models of severe depression (6). Investigation was done to see the effect of fenugreek seeds administration 

on pre-menopausal discomforts, along with its impact on endocrine balance and homeostasis (7). Further 

reported that Fenugreek seeds that fenugreek seeds may have anti-depressant properties due to their 

content of certain compounds like flavonoids and saponins, which could help alleviate symptoms of 

depression. 

Supplementing Alzheimer's disease (AD) patients with fenugreek seed extract demonstrates 

reported positive effects on memory functions, life processes, blood pressure and specific oxidative index 

parameters (8). The administration of fenugreek seed extract alleviates cognitive dysfunction associated 

with diabetes in rats (9). The fenugreek extract does not exhibit any gastrointestinal stimulant or relaxant 
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activity; despite it inhibits the acetylcholine esterase (AchE) enzyme, indicating their potential to improve 

memory (10). The consequences  of methanol extract from fenugreek seeds  were assessed in mice (11). It has 

been observed that administering fenugreek seed powder (with different percentage composition mixed 

with animal feed) protected against memory and learning impairments induced by AlCl3 (12). Scientists 

want to examine how adding fenugreek seed extract to the diet, either by itself or together with choline-

DHA, affect the levels of BDNF and the branching of dendrites in pyramidal neurons in different 

hippocampal regions in rats that have had their ovaries removed (13).  

Previous studies may report about individual effects on different behavioral parameters, but 

purpose of current study is to explore the effect of fenugreek seeds on neurobehavioral parameters in rats 

correlating with their antioxidant activities comprehensively evaluate the potential neuroprotective and 

therapeutic properties, offering new insights into their use for treating both neurological conditions. 

METHODOLOGY  

 Twelve Albino Wister rats (150-180g) were purchased and received from Dow University OJHA 

Campus. All animals were kept individually in a standard environment given by guidelines. Animals were 

randomly assigned as controls and test groups. Test group received 200 mg/kg for 3 weeks while control 

was given normal saline. Behavioral activities were monitored after 3 weeks of drug administration. After 

monitoring behavioral activities, animals were decapitated and blood was collected and plasma samples 

were used for antioxidant activities. Experiment was conducted after the approval of Institutional Animal 

Care Ethical Committee (# EIRB-09003/2024).  

BEHAVIOURAL TESTS 

 MORRIS WATER MAZE TEST (MWM) 

The effects on learning and memory functions were monitored by using MWM test that was 

designed, and working is as given in (14). In training phase each rat is placed in opaque water making sure 

that animal is facing wall of tank. So, rats will be given a total 120 second to allocate hidden platform. If rat 

successfully find out platform, then the rat will be stay leave for 10 seconds and if it fails then gently guided 

to locate the platform. After training session test session perform after 24 hrs of train ing session. Use of this 

apparatus is to find out latency time (Time taken to reach at platform). 

 FORCE SWIMMING TEST 

This behavioral despair test is used to assess the effects of drugs possess antidepressant like effects 

and force swimming apparatus used for this type of analysis. Detail of protocol for this apparatus is given as 

in (14). Purpose of this apparatus is to evaluate depression like symptoms by noting immobility time. 

ELEVATED PLUS MAZE TEST 

It is one of an important behavioural model for evaluation of anxiety functions (14) in rats. Test is 

performed in one testing session only in which rat placed individually at one end of open arm carefully 

noted that central platform is away and then latency (time taken to enter close arm by rat with all four paws 

in seconds) was observed and noted. 

ANTIOXIDANT ACTIVITIES 

DETERMINATION OF CATALASE (CAT) 

Catalase activity is measured using brain sample and reported procedure was followed as in (22). 

For the filtrate brain tissue used and prepare homogenate in phosphate buffer.  Filtrate was taken and mixed 

H2O2 and phosphate buffer.  The % inhibition of catalase was determined, and solutions are read at 620 nm 

and get absorbance. 

DETERMINATION OF MDA CONTENTS 
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MDA estimation in brain sample was done which is reported as according to (22). In a test tube 

brain homogenate were taken and then proceed to reaction by introducing in a water bath. After cooling the 

mixture centrifugation done, absorbance was read at 532 nm using supernatant. 

RESULTS   

EFFECT OF FENUGREEK SEEDS ON ANXIETY FUNCTIONS 

 Effect of oral fenugreek seeds administration on anxiety functions in rats is shown in Fig. 1(a). Data 

analysis done by using student’s t test showed a not significant effect of fenugreek seeds administration on 

behaviour (t value = 0.33, df = 10, p>0.05). These results represent that the effect of fenugreek seeds  

administration showed a nonsignificant decreased (p>0.05) in anxiety in fenugreek seeds treated rats as 

compared to control rats. 

  

  

 
Fig. 1 (a). Values are represented as mean ±SD. Data analyzed by student’s test revealed a not significant effect (P>0.05); 

(b). Values are represented as mean ±SD. Data analyzed by student’s test revealed a significant effect **(P<0.01); 

(c). Values are represented as mean ±SD. Data analyzed by student’s test revealed a non significant effect (P>0.05); 

(d). Values are represented as mean ±SD. Data analyzed by student’s test revealed a significant effect *(P<0.05); 

(e). Values are represented as mean ±SD. Data analysed by student’s test revealed a significant effect *(P<0.05) 
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EFFECT OF FENUGREEK SEEDS ON MEMORY FUNCTIONS 

 Effect of fenugreek seeds  administration on behaviours in rats is shown in Fig. 1(b). Data analysis 

performed by using student’s t test showed a significant effect of fenugreek seeds administration on 

behavior (t value = 3.29, df = 10, p<0.01). These results represent that the effect of fenugreek seeds  

administration showed a significant increased (p<0.01) in memory in fenugreek seeds treated rats as 

compared to control rats. 

EFFECT OF FENUGREEK SEEDS ON DEPRESSION LIKE SYMPTOMS 

 Effect of fenugreek seeds administration on behaviours  in rats is shown in Fig. 1(c). Data analysed 

by student’s t test showed a non-significant effect of fenugreek seeds  administration on behaviour (t value = 

0.33, df = 10, p>0.05). These results represent that the effect of fenugreek seeds administration represent non-

significant decreased (p>0.05) in depression in fenugreek seeds treated rats as compared to control rats.  

EFFECTS OF FENNEL SEEDS ON CATALASE ACTIVITY 

Fig. 1(d) shows the effect of fenugreek extract on catalase antioxidant enzyme. Data analyzed by the 

t-Test reveals the significant effect on administration of fenugreek seeds extract significantly increased 

(t=5.61, df=10, p<0.05) catalase enzyme as compared to control. 

EFFECT ON MDA CONTENT  

Fig. 1(e) shows MDA levels that has mentioned as a lipid peroxidation marker in experiment 

showing oxidative stress and redox signalling. Data analysed by the t-test reveals the significantly 

decreased (t=2.23, df=10, p<0.05) effect of fenugreek seeds administration of MDA content LPO as 

compared to test. 

DISCUSSION 

Present study showed that three weeks fenugreek seeds oral administration of 200 mg/kg 

significantly improving memory functions and antioxidant enzyme activity levels, but no significant effect s 

observed on anxiety functions and depression-like symptoms. Previous research showed that animals were 

exposed to arsenic showed more anxiety-like behavior compared to the control group when tested using 

elevated plus maze but when they were administered with fenugreek powder effects were attenuated and 

anxiety effects decreased as compared to the mice that were only exposed to arsenic (3).Scientists reported 

that fenugreek seeds, specifically a compound called 4-HI, had antidepressant and antianxiety effects in rats 

that were subjected to social isolation and stress. These effects were likely due to the involvement of various 

mechanisms that help to relieve stress (6). But some other studies showed that nootropic and anxiolytic 

activities of the acetone-soluble fraction from the methanol extract of Fenugreek seeds were assessed. 

Results revealed a significant effect of ethanolic on decreasing anxiety like fun ctions tested in plus maze 

apparatus (15). Current study revealed no anxiety-like symptoms using the plus maze test. The results 

showed that rats treated with fenugreek seeds nonsignificantly decrease the time spent in the open arm as 

compared to the control group. These findings are not as such consistent with a previous study and it could 

be due to the dose of fenugreek or duration of administartion. 

Researchers evaluated the effects of fenugreek seeds on learning and memory functions in mice at 

various doses. The findings suggest that these seeds administration enhances the learning and memory 

processes and could serve as a promising anti-amnesic agent (11). Prema et al., (2016) investigated the 

neuroprotective impact of fenugreek seed powder against an experimental Alzheimer's disease model 

induced by aluminium chloride. It protected the AlCl3-induced memory and learning impairment (12). The 

randomized control trial was to examine how fenugreek seed extract impacts memory, depression, and 

quality of life. Preliminary findings indicate that supplementation with fenugreek seed extract in 

Alzheimer's patients’ yields positive effects on memory (12). Present study observed that rats treated with 

fenugreek seeds showed significantly reduced latency time and learning and memory improved in the rats, 
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as they spent less time in other areas and quickly reached to the platform as compared to the control group, 

indicating beneficial effects on memory functions. 

Some scientists reported fenugreek seeds containing naturally branched-chain amino acid, 4-HI 

which is derived from socially isolated rats. Their results showed decreased immobility and climbing time 

and increased swimming time (6). In  another study, the impact of fenugreek seeds  methanol extract on 

depression in mice. The researchers assessed depression lie symptoms and the findings indicated a decrease 

in immobility time, suggesting an anti-depressant effect (6). The finding indicated that extract of fenugreek 

seeds and seeds notably decreased immobility time during the test in a dose-dependent manner (16). 

Present study aimed to investigate the effects of fenugreek seeds on the force swimming test in rats as a 

measure of immobility time and fatigue resistance. In conversely to our initial hypothesis, the fenugreek 

seeds administration non significantly improves the swimming performance compared to the control group.  

Current research reveals that fenugreek seeds significantly affect malondialdehyde levels and catalase 

activity in blood. Current results show that fenugreek seed administration decrease oxidative stress by 

decreasing the lipid peroxidation activity. Previous research also shows that fenugreek seeds found to be 

lower the serum lipid peroxide levels (17) and NDF extracting from coconut and black gram reduce the lipid 

peroxidation (18). Chances are that high levels of saponins and NDF are found in fenugreek seeds could be 

attributed to lower the MDA level so decrease the lipid peroxidation in tissues leading to reduce in plasma 

levels too. Addition of fenugreek seeds to the diet reduced lipid peroxidation. It increased the levels of 

glutathione and beta-carotene while decreasing the alpha-tocopherol content. The level of ascorbic acid 

remained unchanged (19). 

Present study represents that catalase enzyme activity significantly increased so that oxidative stress 

got decrease. Scientists explained that catalase is an important antioxidant that helps reduce oxidative stres s 

significantly by breaking down cellular hydrogen peroxide into water and oxygen (20). Some studies 

reported that Fenugreek may elevate the catalase enzyme which protects cell membranes by neutralizing 

free radicals, transferring of hydrogen atoms or electrons, and precipitating metal ions, thereby 

safeguarding tissues from interaction with reactive oxygen species (21). 

In another research, researcher treated diabetic rats with Fenugreek seeds, Termis seeds, and 

Mixture of fenugreek and termis seeds which led to significant increases in catalase (CAT) activities and 

reduced GSH content (22). These results indicate that Fenugreek and Termis seeds may help to restore the 

antioxidant defense system by regulating antioxidant enzyme activities. Decreased GSH lev els could shield 

cells from reactive oxygen species (ROS) toxicity (23) while CAT is crucial in neutralizing free radicals (20). 

Based on the above past mentioned research findings and recent study it can speculate that fenugreek seeds  

have components that are flavonoids, saponins and trigonelline these all can cross the blood brain barrier so 

we can hypothesize that flavonoids could potentially help in replenishing the antioxidant enzymes function 

in the brain and prevent the neuronal degeneration. Such studies could be design in future in order to 

completely understand their mechanism. Antioxidant enzymes are innate proteins with distinct abilities to 

scavenge free radicals so that oxidative stress can be reduced, saponins can enhance memory and 

trigonelline found in cerebral cortex after crossing blood brain barrier and can provide protection to nerves 

against conditions such as Alzheimer’s disease, Parkinson's disease, and depression. 

CONCLUSION 

  In  conclusion, present study reveals the significant effects of fenugreek seed administration on 

memory functions but on mood or other behaviors and similarly enhancing antioxidant system shows 

healthy effects on brain and in body. Further studies needed to evaluate the mechanisms of fenugreek seeds  

by performing neurochemical estimations like dopamine, serotonin and adrenalin as well as flavonoids. 
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