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            ABSTRACT 

The goal of this study is to learn more about how Faujasiopsis flexuosa and huperzine affect the way that 

stress affects mice's cognitive performance. 

The application of chronic swimming stress, or 15 minutes per day for 25 days in a row, caused the cognitive 

damage. From the fifteenth to the twenty-fifth day, a pre-treatment of hydroxyzine (20 and 40 mg/kg) with 

extract was given orally by the gavage technique for ten days in a row. The Morri's Water Maze (MWM) test 

was used to measure the changes in stress-related cognitive impairment between the 21st and 25th of the 

month. In addition, the impacts of stress-induced biochemical modifications, such as decreased glutathione 

(an endogenous antioxidant), TBARS (lipid peroxidation process), and acetylcholinesterase activity (a 

measure of neurotransmitter alterations), were evaluated in mouse brain tissues. In stress-induced cognitive 

impairment, huperzine pre-treatment was found to have a substantial (p < 0.05) neuroprotective impact in 

addition to attenuating dose-dependent changes in brain biochemistry. Since huperzine has potential anti-

oxidative, anti-lipid peroxidative, and acetylcholinesterase inhibitory properties, it may be used in the future 

to treat cognitive impairment caused by neuronal metabolic damage and stressful situations. 
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INTRODUCTION 

The brain's primary function is cognition, which includes memory and learning. The memory function, 

sometimes referred to as the mental functions, is exclusively produced by the brain. This function is dependent 

on action, thinking, feeling, desire, seeing, learning, and curiosity. The forgetful function is the opposite of 

memory. Forgiveness is a divine gift to the human race. Due to the brain's natural tendency to forget 

undesirable things. Similar to sleep, this is necessary for a healthy human being (El Haj et al., 2015; Ryckman 

et al., 2017). On the other hand, if the brain loses sight of the necessities of daily life, it becomes incapable of 

processing new information and becomes difficult to think, calculate, recognize, and remember. Cognitive 

impairment is the term used to describe all of these symptoms (Guendouzi and Savage, 2017). 

The basic function of the brain is memory. Simple reflexes and stereotypical behaviour are unaffected by 

memory loss, but we are powerless otherwise (Dickerson and Eichenbaum, 2010; Takao et al., 2008). 

According to Morris (2017) and Sanchis- Mora et al. (2017), learning is the process by which the brain gathers 

new information from its surroundings. These stimuli can be tactile, hot, cold, taste, smell, or visual. They 

can even be auditory. 

Carroll (2017) suggests that the process of refreshing a stored message, encompassing ideas, feelings, views, 

and experiences, may also be referred to as memory. Learning and memory are very complicated processes 

that include coordinated activity across several brain regions, including the diencephalon, a subcortical region 

that contains the thalamus and hypothalamus. It also features an integrated neural network connecting zone 

that connects the striatum, amygdala, thalamus, and hippocampal regions. 

The functioning of various forms of memory is influenced by three main brain areas: the striatum, amygdale, 

and hippocampal regions (de Quervain et al., 2017; Goldfarb and Phelps, 2017). The memory deficits are 

recognized as 5 A’s 

 

Aphasia: Difficult to find the word, reduced speech output, impaired 

comprehension or repetition, dyslexia and dysgraphia. 

Anomia: Difficult to recall the names of everyday objects. It is a form of 

aphasia. 

Apraxia: Difficult to perform a manual task in the absence of significant 

sensory or motor deficits. 

Amnesia: Difficult to refer the facts, information and experiences, known as loss 

of memory. 

Agnosia: Due to brain injury, it is difficult to understand sensations and, consequently, to recognize 

objects (Amin and Schindler, 2017; Vos et al., 2015). 

The etiology of cognitive decline is too intricate. Humans have been shown to suffer from a wide range of 

cognitive impairment illnesses, including dementia, forgetfulness, and autism spectrum disorders 

(Bhattacharya et al., 2017). These disorders are caused by social, communication, and linguistic difficulties. 
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In society, Alzheimer's disease (AD) is synonymous with memory impairment. Alzheimer's disease is one 

kind of dementia. As the illness progresses, memory impairment increases (Audrain et al., 2016). The etiology 

of memory impairments involves various elements, as stated by Choi et al. (2017) and Ogoh (2017). These 

causes include genetics and metabolic alterations for autism, shock and sudden mild brain injury for amnesia, 

and aging, alcohol, smoking, diabetes, neurovascular disease, and metal toxicity for memory impairments. 

dementia. Age is a major contributing element to the pathophysiology of memory problems in AD. According 

to Kimura et al. (2017) and Sikazwe et al. (2017), ischemia, ischemic-reperfusion, and neurotoxins, which 

include proteins, amino acids, drugs, and chemicals, are the main causes of neurological injury and changes 

in neuronal function. 

One of the main organs in our body is the brain. Through both central and peripheral neural networks, it 

governs and controls the body's many processes, including the digestive, respiratory, neuromuscular, and 

cardiovascular systems (Browning, 2015; Salman, 2016). On the other hand, the brain's specialized processes 

include learning, memory, motivation, and amnesia. These processes are also known as cognitive and 

psychological processes (Hishikawa; Alderson-Day and Fernyhough, 2015). The fundamentals of thinking, 

learning, memory, motivation, forgetting, and the memory process were the main topics of this literature 

study. The types, instruments, and factors involved in the aforementioned neurological process are also the 

main topics. Furthermore, it provides further information on memory and related diseases, including testing, 

diagnosis, and the role of etiological variables. 

Because the hypoxic environment used in this thesis study work was used to produce cognitive deficits in the 

brain. Furthermore, pertinent research has addressed the neurocognitive alterations linked to hypoxia. 

The brain's primary function is cognition, which includes memory and learning. The memory function, also 

known as the mind function, is exclusively produced by the brain (Henry et al., 2016). The forgetful function 

is the opposite of memory. Forgiveness is a divine gift to the human race. Because, like sleep, the brain tends 

to forget things that aren't necessary for a healthy person (Antony and Paller, 2017; El Haj et al., 2015). On 

the other hand, if the brain is unable of processing new information, it becomes incapable of thinking, 

calculating, recognizing, and memorizing essential demands for everyday living. Cognitive impairment is the 

term used to describe all of these symptoms (Norman et al., 2017; Solimani and Jabari, 2017). The basic 

function of the brain is memory. 

We can only do basic reflexes and stereotyped acts when memory function is compromised (Thangthaeng et 

al., 2017; Turvey and Sheya, 2017). According to Rahimi et al. (2017) and Sunada et al. (2017), learning is 

therefore described as the brain's process of acquiring new information from the environment. This 

information can be visual, auditory, smell, taste, or dermal sensations like touch, heat, or cold. Memory may 

also be defined as the act of renewing a stored message, which can include thoughts, feelings, perceptions, 

and sensations (Tan, 2017). Learning and memory are very complicated processes that include coordinated 

activity across several brain regions, including the diencephalon, a subcortical region that contains the 

thalamus and hypothalamus. Additionally, according to Lopez-Jaramillo et al. (2017), it contains an integrated 

neural network connecting zone between the thalamus, hippocampus, amygdala, and striatum. 
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The hippocampus, amygdala, and striatum are three key areas that influence how various forms of memory 

operate (Oberauer and Lin, 2017; Samarth et al., 2017). The next sections provide a description of the 

neurocognitive process in depth.  

Forgetting: Factors and theory 

Forget is opposite to the remembrance; and it is inability to recall the stored information(Gudmundsdottir, 

2017b). Psychologists, defined the forgetting is refers to “Theapparent loss of information which is already 

encoded and stored in long termmemory part of the brain”. Alternatively said, forgetting is described as "the 

loss, either temporary or permanent, of the ability to recall or recognize something learned previously" 

(Schlichting and Bauml, 2016; Michl et al., 2017). Generally, it is true; we cannot retain all thatwe have learnt. 

But these statements are not always true; because lack of recallinformation is may be due to lck of attention, 

information has not reached the short-termmemory (STM) from the sensory organs, inadequate encoding and 

rehearsal, andinformation not transferred from STM to LTM (Hockley et al., 2016; Peterson et al.,2017). 

Forgetting process is an indication of daily psychopathology and it divided intotwo groups i.e., a) forgetting 

to carry out intended purpose and b) forgetting due torepression (Gudmundsdottir, 2017a; Mayo et al., 2014). 

There are several factorsaffecting the forgetting of information such as a) faulty memory process, b) 

interference, c) retrieval problems, d) motivated forgetting and e) amnesia (Bäuml etal., 2017; Briggs and 

Olson, 2017). Forgetting is a universal phenomenon and itappears in every human being. There are some 

theories revealed that, how and whyforgetting occurs (Acsády and Harris, 2017; Kruglanski et al., 2016). The 

theories offorgetting is a) trace decay theory, b) theory of inhibition or interference and c)repression theory. 

Memory is a cognitive process that involves learning, retaining information, and recalling it. A healthy 

memory depends on the three processes working together (Wang et al., 2017). Eleven elements are involved 

in the modification of the process of learning and memory. These variables include the following: i) learning 

capacity; ii) health; iii) learner age; iv) maturity; v) memory will; vi) intelligence; vii) interest; viii) 

overlearning; ix) learning speed; x) material significance; and xi) sleep or rest (Fosha et al., 2017; Yau et al., 

2014).  

The summary of factors and their influences in the memory process has been mentioned in table 1 (Havekes 

et al., 2015; Thiessen, 2017). 

There are two factors are contributing in the alteration of learning process.Such factors are 

a) factors associated with leaner and b) factors related to learning process. 

 

a) FACTORS ASSOCIATED WITH LEARNER 

The centre of any learning process is the learner. Learning is impossible without learners (Drisdelle et al., 

2017; Thiessen, 2017). However, there are other ethological factors that also play a role in the development 

of learning skills. Among these are the following factors: i) drive; ii) preparedness and determination; iii) 

learner aptitude; iv) degree of ambition and success; v) focus; vi) overall health of the learner; and vii) learner's 

maturation. These elements and learners are intimately related. 
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i. Motivation 

The most crucial and fundamental element in the learning process is motivation, which can affect a learner's 

aptitude. Using force on a learner who lacks motivation will not help them learn. Strong motivation produces 

the highest learning outcomes. The student also needs motivation and a clear objective. Individuality will be 

made, and the right aim will be accomplished (Carsrud et al., 2017; Lueke and Skeel, 2017; Patil et al., 2017). 

 

ii. Readiness and will power 

Motivating someone is akin to being ready. A person can acquire the drive to study if they are prepared to do 

so. Strong willpower is also encouraged to overcome obstacles and issues in addition to preparedness (Law 

and Chan, 2015; Pellicano et al., 2017; Ringmar, 2017). Additionally, readiness helps learners establish a 

positive attitude (Oga-Baldwin and Nakata, 2017). 

iii. Ability of the learner 

The degree of aptitude, inventiveness, and intellect determines the ability. To learn, one needs these elements 

or other ability-related characteristics. 

The ability to acquire and comprehend information more effectively is a sign of intelligence (Foucaud et al., 

2016; Souders, 2017). 

 

iv. Level of aspiration and achievement 

This inclination may be corrected with encouragement, help in reflecting on their accomplishments, and 

permission to take breaks; aspiration and achievement contribute positively to the learning process. A student 

will put in more effort and accomplish more if their aspirations are high (Carsrud et al., 2017). 

Nonetheless, the learner's capacity determines the ambition level. On the other side, a lack of ambition has a 

detrimental impact on learning and might result in feelings of inadequacy (Xiang et al., 2017). 

According to Hunt et al. (2017), the student may not be aware of his own abilities at this point, maintain 

modest aspirations, and relax without considering the reasons behind their incapacity (Köster and Mojet, 

2017; Peng and Fuchs, 2017). 

v. Attention 

the focus of attention on a single idea with the intention of achieving that idea. Being alert facilitates 

understanding of the information and content being learned. 

Reducing or eliminating distractions helps students pay attention when they are learning (Mine and Saiki, 

2015; Tamm et al., 2017). 

vi. General health condition of the learner 

For effective learning to begin, the learner's physical and mental well-being are crucial. Even if a student is 

in good physical condition, learning can be hampered by organic abnormalities such blindness, myopia, 

hypermetropia, paralysis, deafness, autism, and severe disability (Howard et al., 2017; Salmazo-Silva et al., 

2017; Shapiro et al., 2017). Furthermore, abnormalities related to the sensory organs might result in incorrect 

brain function perception and potentially modify the learning process. 
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Furthermore, the weariness and lack of desire to study are also symptoms of a chronic disease. In addition, 

mental health issues such stress, worry, anxiety, and inferiority complexes have been shown to have an impact 

on learning (Hsu and Vashi, 2017; Smith et al., 2017; Wigestrand et al., 2017). 

vii) Maturation of the learner 

Some forms of learning are dependent on the development of the body. For example, a kid who is six months 

old cannot learn to ride a bicycle or even undergo intense training since such skills require developed muscles 

or physical maturity. Learning and maturation occur concurrently (Hartley and Lee, 2015; Vlach and 

DeBrock, 2017). 

b) FACTORS RELATED TO LEARNING MATERIAL 

The type of learning resources used is also essential to designing a successful learning process. Meaningful 

content speeds up and improves learning process compared to meaningless stuff (Birth, 2017; Endres et al., 

2017). Because gaining knowledge of pertinent material significantly stimulates interest in the subject. 

According to Bakhtiari et al. (2017) and Doherty et al. (2017), learning from simpler materials is also 

preferable to learning from more difficult ones. Four components are identified by Greener (2017) and 

Sánchez and Mitchell (2017) as constituting an effective learning process: Learning strategies, overlearning, 

understanding results as feedback, and a comfortable physical environment are the first four. 

EFFECT OF STRESS IN MEMORY IMPAIRMENT 

Under stressful conditions, there is greater interference with brain function, including memory. The body 

responds to this state by releasing cortisol, hydrocortisone, and glucocorticoids, which are three stress 

hormones (de Quervain et al., 2017; Drexler and Wolf, 2017). In rare circumstances, the overproduction of 

stress hormones might, ironically, improve memory function. This is often the case with memory impairment 

(Dinse et al., 2017; Wolf, 2017). Furthermore, according to Drexler and Wolf (2017), these hormones are 

especially harming the brain's amygdale area, prefrontal cortex, and hippocampal regions. According to 

Chaby et al. (2017), cortisol is a benchmark for the identification of stress-related illnesses. Additionally, the 

healthy brain's hippocampal region is sensitive to the stress hormone linked to cortisol synthesis, which allows 

it to control cortisol production through a negative feedback process (Ebner and Singewald, 2017). On the 

other hand, high cortisol levels reduce the hippocampus capacity for memory recall and retention (Dinse et 

al., 2017). Thus, both memory health and memory impairment are significantly impacted by stress hormones 

(Karisetty et al., 2017; Wolf, 2017). Furthermore, stress hormones are impeding the hippocampal energy 

availability because they shift glucose to the surrounding muscles (Kuhlmann et al., 2005). Furthermore, it 

has been shown that both acute and long-term stress can alter different cellular and molecular levels in distinct 

brain regions, which can trigger a neuronal inflammatory process and ultimately result in neuronal death 

(Ménard et al., 2017; Serrats et al., 2017; Wolf, 2017). 
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          Figure 1: Role of stress in stress hormone levels in the biological system. 

 

According to Bernard et al. (2017), biological tissues react to stressful conditions by releasing or regulating 

the stress hormone through a variety of routes. Stress-related pathways are activated through three major 

pathways: the adrenocorticotropic axis in the adrenal gland through corticosterone (CORT); the vasopressin 

axis in the pituitary gland through adrenocorticotropic hormone (ACTH); and the thyroxine axis in the 

hypothalamus through corticotropin-releasing hormone (CRH). The control of the physiological response 

linked to stress is significantly influenced by these three axes and the hormones that govern them (Drexler 

and Wolf, 2017; Ebner and Singewald, 2017; Wolf, 2017). 

 

REVIEW OF LITERATURE 

PLANT PROFILE 

 Plant name: Faujasiopsis flexuosa (Lam.) C. Jeffrey. (FF) 

            Synonym: Cacalia flexuosa (Lam.) Wall. ex-DC. 

            Eupatorium flexuosum Lam. 

            Faujasia flexuosa (Lam.) Baker 

            Senecio flexuosus (Lam.) Less. 

 Family: Asteraceae 
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            Figure 2: Faujasiopsis flexuosa. 
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DESCRIPTION 

Shrub, upright or lianescent, 1–2 m high. Its distinctive stem is zigzag. Petiolate, simple, and alternative. 

Lanceolate to broadly ovate, the leaf blade is two to five times longer than it is wide. Acuminate peak, 

truncated, rounded or wedge-shaped, somewhat cordate base. 

Teeth on the margin are denticulate and occasionally have a purple tint. many flower heads fashioned like 

discs. Every corolla, whether tubulate, white, lilac, or pale pink, has a bell-shaped tube. 

A silky pappus atop the achenes. This species is exclusive to Mauritius and Réunion. The subspecies 

bourbonensis is exclusive to Réunion. It is prevalent in wet woods at elevations of 500–1700 meters. 

ecological repair. 

 

Figure 3: Faujasiopsis flexuosa Plant. 

 

MEDICINAL USES 

 Neurological disorders 

 Antimicrobial 

 Antioxidant 

 Immunomodulatory 

 Anti-diabetic properties 

METHODOLOGY 

Sample preparation: About 200 millilitres of methanol were used to extract 15–20 grams of powdered 

Faujasiopsis flexuosa. In a vacuum, the extracts were dried. The yield was determined using the formula g 
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extract/g dry plant material. The extracts were dissolved at a concentration of 8 mg/ml in a 1:1 combination 

of methanol and sterile water. 

The initial chemical experiments also made use of the methanol extract. In the antimicrobial tests, the extracts 

were evaluated against fungi (Aspergillus Niger and Candida albicans) as well as gram-positive 

(Staphylococcus aureus), gram-negative (Escherichia coli, Pseudomonas aeruginosa, and Salmonella typhi) 

bacteria. 

 

 

Antimicrobial tests: The screening procedure is essentially the agar dilution approach as reported by Mitscher 

et al. [3], which is intended to assess the antibacterial activity of higher plant extracts. Test organisms were 

cultured for 48 hours at 27 °C for Aspergillus sp., 37 °C for Candida, and 24 hours at 37 °C for the bacteria. 

The minimum inhibitory concentration (MIC) was defined as the lowest drug concentration at which no 

growth was seen. 

Experimental animals 

In this investigation, Swiss albino mice weighing between 21 and 25 grams were used. 

The National Institute of Animal Nutrition and Physiology (ICAR, Adugodi, Bangalore) provided the animals 

with a regular laboratory meal and unlimited access to water. Additionally, a 12-hour natural light-dark cycle 

was preserved. The Institutional Animal Ethics Committee fully authorized the experimental protocol. The 

CCSEA's regulations (Reg. No. 1511/PO/Re/S/11/CCSEA; dated 12/08/2023; IAEC Proposal No.: 

10/1511/CCSEA) were followed in the treatment of the animals. 

 

Acute toxicity studies 

The OECD standards 423 were followed in determining the acute toxic impact of ethanolic extract. The 

general behaviour of the animals treated with extract and the control group was observed for a short period of 

time (4 hours), a long period of time (72 hours), and a period of 14 days. No drug-related behavioural changes, 

lethargy, diarrhoea, breathing difficulties, skin effects, water consumption, impairment of food intake and 

temperature, coma, or death were observed. 

Microorganisms E. 

coli 

P. 

aerugin 

osa 

S. 

typhimur 

ium 

S. 

aureus 

A. 

Niger 

C. 

albican 

s 

Leaf water extract + + + + - - 

Hexane fraction - - - + - - 

Methanol: Chloroform 

            (1:1) 

+ + + + + - 

Leaf fraction  

Hexane fraction 

- - - - + - 

PLANT EXTRACTS 
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Morris water maze test 

Induction of cognitive impairment in mice 

Before the experiment begins, all of the experimental animals are given a week to get used to the lab 

environment. Animals are assigned at random to several groups according on their stratified body weight. 

After that, animals used in experiments are used to test the swimming stress Ahmadian-Attari and associates 

(2015) 

Assessment of cognitive function by using Morris Water Maze (MWM) test 

With a little adjustment, Morris' (1984) method of assessing mice's learning and memory is used in the Morris 

Water Maze test. Since animals detest swimming, the MWM technique is based on the idea that when they 

are placed in a huge pool of water, they would naturally try to find an escape platform. MWM comprised a 

large circular pool of 150 cm in diameter and 45 cm in height, with water at 28±1◦C filled to a depth of 30 

cm. A harmless white dye is used to turn the water opaque. With the aid of two threads placed at right angles 

to one another on the pool's rim, the tank is split into four equal quadrants. 

Within the target quadrant, a white-painted submerged platform of 10 cm2 is positioned 1 cm below the 

water's surface. The platform remains in the same location the whole training session. Every day, every animal 

undergoes four successive trials separated by five minutes. The mice will be carefully dropped into the pool's 

water between each quadrant, facing the wall, with a different drop point for every trial. They will then have 

60 seconds to find the submerged platform. It can then remain on the platform for an additional fifteen 

seconds. It is gently directed onto the platform and given permission to stay there for 15 seconds if it is unable 

to locate the platform within 60 seconds. The water maze's escape latency time (ELT) to find the concealed 

platform was found to be a measure of learning or acquisition. The animal undergoes four acquisition trials 

per day for four days in a row. The platform was taken down on the sixth day, and each mouse was given a 

60-second window to explore the pool. All four quadrants' mean time is recorded. The animal's average 

amount of time spent in the target quadrant looking for the concealed platform is recorded as a retrieval index 

(memory). Acquisition trials are used to measure the cognitive function, or learning and memory process, 

respectively. The steps for the path are listed below in detail.                    

 

Acquisition trial: Every day, four trials are conducted on each mouse. There is a five-minute rest period 

permitted between each trial. For four days in a row, there are four trials per day. Each day's starting position 

for the four acquisition trials is altered as explained below, and Q4 was always the target quadrant for all of 

the trials. The acquisition index was determined by calculating the mean escape latency time (ELT) for every 

day throughout the acquisition trials. 

            

Day 1 

Q1 Q2 Q3 Q4 

Day 2 Q2 Q3 Q4 Q1 

Day 3 Q3 Q4 Q1 Q2 

Day 4 Q4 Q1 Q2 Q3 
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Retrieval trial: The platform is removed on the sixth day. Mice were put in a water labyrinth and given 120 

seconds to explore. These trials are conducted on each mouse, and each trial was initiated from a different 

quadrant. The average amount of time spent in each of the three quadrants—Q1, Q2, and Q3—was noted, and 

an index of retrieval was produced by the amount of time spent looking for the missing platform in the target 

quadrant, Q4. The researcher maintained the same posture at all times. The position of the water maze in 

relation to other items in the laboratory was carefully considered, ensuring that the study's duration would not 

disrupt any conspicuous visual cues. All the trials are 

completed between 09.00 to 18.00 hrs in a semi sound proof laboratory. The 

dimension of MWM is illustrated in figure 5. 

 

 

Figure 5: The Typical Morris water maze tank. 

Experimental design 

There are two experimental procedure settings in this study project. Protocol No. I is the experimental one. It 

investigates the part Faujasiopsis flexuosa plays in the cognitive damage caused by swimming stress in mice. 

Experimental Protocol: Role of Faujasiopsis flexuosa in swimming stress induced 

cognitive impairment in mice. 

In the current investigation, eight groups totalling six albino mice (n=6) were used. Stress lasts for fifteen 

minutes every day for twenty-five days in a row. The extract will be administered one hour following the 

stressful incident. The medication was administered for ten days in a row beginning on the sixteenth day. 

Animal is placed on a MWM test equipment with a platform (positioned in the target quadrant) for the 

acquisition trail on the 21st day, and this process is repeated until the 24th day. On the 25th day, the retrieval 
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trial was conducted. The retrieval and acquisition trials were conducted either two hours following the 

stressful events or one hour following the medication administration. The medication will be administered 

one hour after the stressful incident. 

 

Tissue sample collection 

After the acquisition trial and retrieval trial tests are finished on the tenth day, the animals are killed, and a 

sample of their brains is taken. The brain homogenates are made in a Teflon homogenizer set at 3500 rpm for 

15 minutes using phosphate buffer saline (pH 7.4, 10% w/v). Acetylcholinesterase (AchE) activity, 

thiobarbituric acid reactive substances (TBARS), reduced glutathione (GSH) level, and tissue total protein 

contents are all measured in the clear supernatants. 

Estimation of brain acetyl cholinesterase (AChE) activity 

The Ellman et al. (1961) approach was used to quantify the AChE activity throughout the whole brain. 

This was determined by measuring the amount of yellow color that results from the interaction of thiocholine 

with ions of dithiobisnitrobenzoate. A spectrophotometer was used to assess the rate at which thiocholine was 

formed from acetylthiocholine iodide in the presence of brain cholinesterase. After pipetting off 0.5 ml of the 

brain homogenate's clear supernatant liquid into a 25 ml volumetric flask, DTNB (5,5'-dithiobis (2-nitro 

benzoic acid) solution (10 mg DTNB in 100 ml of Sorenson phosphate buffer, pH 8.0) was converted into a 

dilution. Two 4 ml pieces were pipetted out of the volumetric flask into two test tubes. Two drops of the 

donepezil solution were introduced to one of the test tubes. Each test tube received one milliliter of the 

substrate solution, which is 75 milligrams of acetylthiocholine iodide per milliliter of distilled water. The 

donepezil test tube was used as a blank, and the test sample's change in absorbance per minute was measured 

using a spectrophotometer (DU 640B Spectrophotometer, Beckman Coulter Inc., CA, USA) set at 420 nm. 

To compute AChE activity, the following formula was used: 

 

                                           R = (δ O.D. X V) / (E X P) 

 

where R is the rate of hydrolysed acetylthiocholine iodide enzyme activity in "n" moles/ minute / mg protein 

δ O.D. = change in absorbance / 

minute V = Volume of assay 

E = Extinction coefficient = (13600 / 

M / cm) P = Protein content (mg) 

 

Preparation of reagents 

Sorenson phosphate buffer (pH 8.0) preparation 

By combining 2.65 ml of 0.2M monobasic sodium phosphate with 47.35 ml of 0.2M dibasic sodium 

phosphate, Sorenson phosphate buffer was newly made. 

0.2M dibasic sodium phosphate preparation 
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By dissolving 28.39 g of dibasic sodium phosphate in distilled water and adding distilled water to fill the litre 

mark, 0.2M dibasic sodium phosphate was created. 

The preparation of 0.2M monobasic sodium phosphate involved dissolving 23.99 g of monobasic sodium 

phosphate in distilled water, and then adding distilled water to fill the resulting volume to one litre.  

5, 5'-dithiobis (2-nitro benzoic acid) preparation (DTNB) 

100 milliliters of Sorenson phosphate buffer were used to dissolve 10 milligrams of DTNB. Preparation of 

acetylthiocholine iodide solution 

75 mg of acetylthiocholine iodide was dissolved in 50 ml of distilled water. 

Estimation of thiobarbituric acid reactive substances (TBARS) 

The Okawa et al. (1979) approach was followed in the quantitative analysis of thiobarbituric acid reactive 

substances (TBARS), an indicator of lipid peroxidation in the brain. A test tube was filled to capacity with 

distilled water after 0.2 ml of the homogenate supernatant was pipetted out. Then, 1.5 ml of 30% acetic acid 

(pH 3.5), 0.2 ml of 8.1% sodium dodecyl sulphate, and 1.5 ml of 0.8% thiobarbituric acid were added. After 

one hour of incubation at 95.0°C, the test tubes were cooled and filled with 1 millilitre of distilled water and 

5 milliliters of a combination of n-butanol and pyridine (15:1 v/v). For ten minutes, the tubes were centrifuged 

at 4000 g.  The produced pink colours’ absorbance was determined using spectrophotometry (a Beckman 

Coulter Inc., CA, DU 640B spectrophotometer).  

Preparation of reagents 

Making a solution of sodium dodecyl sulphate 10 milliliters of distilled water were used to dissolve 810 

milligrams of sodium dodecyl sulphate. Making a solution with 30% acetic acid Using a pH meter, 30 

milliliters of acetic acid were diluted to 100 milliliters with distilled water, and the pH was then raised to 3.5 

by adding a saturated sodium hydroxide solution. Making a solution containing 0.8% thiobarbituric acid in 

50 milliliters of warm, distilled water, 400 milligrams of thiobarbituric acid were dissolved. Preparation of 

15:1 v/v n-butanol-pyridine mixture 

6 ml of pyridine and 90 ml of n-butanol were combined. 

1 nM 1, 1, 3, 3-tetramethoxy propane preparation 

To create a 1 M solution, 0.82 ml of standard 1, 1, 3, 3-tetramethoxy propane was diluted to 5 ml using 

distilled water. To get 1 nM 1, 1, 3, 3-tetramethoxy propane, 1 ml of this dilution was further diluted to 10 ml 

with pure water. This dilution procedure was then done eight times. 

Estimation of reduced glutathione (GSH) 

The Beutler et al. (1963) approach was used to quantify the reduced glutathione (GSH) concentration in tissue. 

The homogenate supernatant was combined in a 1:1 ratio with 10% w/v trichloroacetic acid. The tubes were 

centrifuged for 10 minutes at 40C at 1000 g. 

The resulting supernatant (0.5 ml) was combined with 2 ml of disodium hydrogen phosphate (0.3 M). 

Following the addition of 0.25 ml of newly made DTNB [5, 5-dithiobis (2-nitrobenzoic acid) diluted in 1% 

w/v sodium citrate], the absorbance was measured using a spectrophotometer (412 nm; Beckman Coulter Inc., 

CA, USA).  
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Preparation of reagents 

10% trichloroacetic acid preparation 

100 cc of distilled water was used to dissolve 10 g of trichloroacetic acid. 

0.3 M disodium hydrogen phosphate preparation 

In 100 milliliters of distilled water, 4.26 grams of anhydrous disodium hydrogen phosphate were dissolved. 

5, 5-dithiobis (2-nitrobenzoic acid) preparation in 1% sodium citrate 

Twenty milliliters of 1% sodium citrate were used to dissolve 7.92 mg of 5, 5-dithiobis (2-nitrobenzoic acid). 

The process of making 100 μM of reduced glutathione involved dissolving 6.14 milligrams of the compound 

in 200 milliliters of distilled water. 

Estimation of brain total protein 

Using bovine serum albumin (BSA) as a reference, Lowry's technique (1951) was used to measure the total 

protein content of the brain. After diluting 0.15 ml of tissue homogenate supernatant to 1 ml, 5 ml of Lowry's 

reagent was applied. After the ingredients were well combined, the mixture was let to stand at room 

temperature for fifteen minutes. After adding 0.5 ml of Folin-Ciocalteu reagent, the contents were firmly 

vortexed and allowed to sit at room temperature for 30 minutes. 

Plotting the standard curve required 0.2–2.4 mg/ml of BSA. Using a spectrophotometer (DU 640B 

Spectrophotometer, Beckman Coulter Inc., CA, USA) set at 750 nm, the protein content was measured. The 

protein content was given in milligrams per milliliter of supernatant. 

 

Preparation of reagents 

Preparation of Lowry’s reagent 

             Lowry’s reagent was freshly prepared by mixing 1% w/v copper sulphate     solution,2% w/v sodium-

potassium tartrate and 2% w/v sodium carbonate in     0.1 M sodium hydroxide, in the ratio of 1:1:98. 

Preparation of 0.1 M sodium hydroxide solution       0.1 M sodium hydroxide was prepared by dissolving 4 g 

of sodium 

             hydroxide in distilled water and volume was made up to 1 litre with distille   water. 

Preparation of 1 % copper sulphate (CuSO4) solution    1% CuSO4 was prepared by dissolving 1 g of copper 

sulphate in distilled 

             water and volume were made up to 100 ml with same.Preparation of 2% sodium potassium tartrate 

solution 

             2 g of sodium potassium tartrate was dissolved in distilled water and volume was made up to 100 ml 

with same. 

Preparation of 2% sodium carbonate solution 

             2 g of sodium carbonate was dissolved in 0.1 M sodium hydroxide and volume was    made up to 100 

ml with 0.1 M sodium hydroxide. 
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RESULTS 

GROUPS Day 21 ELT 

(Sec) 

Day 24 ELT 

(Sec) 

Normal 57.6 ± 1.9 7.4 ± 0.9 a 

Stress 58.1 ± 1.3 48.5 ± 2.2 a, b 

Extract +Huperzine 

(20mg/kg) 

52.2 ± 0.9 26.2 ± 1.4 a, b 

Extract +Huperzine 

(40mg/kg) 

55.3 ± 1.2 26.2 ± 1.4 a, b 

Huperzine (200mg/kg) 54.0 ± 1.9 20.5 ± 2.3 a, c 

 

Data were expressed as mean ± Standard deviation (SD), n = 6, two- w a y 

ANOVA followed by Bonferroni post hoc tests. Here, ELT is escaping latency time 

as indicator of learning behaviour. 

a P < 0.01 versus Day 21 ELT in respective group. 

b P < 0.05 versus Day 24 ELT in normal control group. 

c P < 0.05 versus Day 24 ELT in stress control group. 

DISCUSSION 

Morris water maze test was employed in the present study to assess the cognitive dysfunction. This test is one 

of the best methods for the evaluation of spatial learning and memory (Morris et al., 1984; Parle and Singh, 

2007). The results of the present investigation indicate that swimming stress raise the cognitive impairment 

as indication of increase the time duration of ELT and TSTQ levels. In addition, the tissue biomarkers change 

i.e., a rise in AChE and TBARS; and decrease in GSH levels when compared to normal group. Whereas, the 

pretreatment of huperzine (20 and 40 mg/kg; p.o.) for 10 consecutive days significantly (P < 0.05) attenuate 

the swimming stress induced cognitive impairments and tissue biomarker changes in mice. 

 

CONCLUSION 

Faujasiopsis flexuosa and Huperzine may serve as newer herbal candidate to treats the neurological damage 

and oxidative stress associated memory impairments. However, more extensive study is needed before 

utilization in clinical trial. 

 

SUMMARY 

1. The present study was designed to evaluate learning and memory by    inducing stress using Morri’s water 

maze. 

2. The plant Faujasiopsis flexuosa was used for the primary standardization   with biochemical test. 
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3. Based on the biochemical tests & stress induction more clinical trials    needed for the study for the safety 

& effectiveness of the drugs. 
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