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INTRODUCTION
Alzheimer’s disease (AD) is one of the most common 
form of dementia in which the neural injury is primarily  
in the hippocampus and cortex1 characterized by 
memory loss, language deterioration, poor judgment, 
impaired visuospatial skills etc.2 According to World 
Health Organization report 44 million of people are 
suffering from dementia worldwide, estimated that by  
the year 2050, 135 million of people will have dementia.3,4  
The treatment of mild moderate stage of AD is only 
symptomatic5 however these authorized medications 
have disadvantages including extreme peripheral 
and central side effects, including git disturbance, 
insomnia, anxiety and depression.6 The unwanted 
side effects caused by authorized medications used to 
treat AD have constrained researcher to research more 
secure AChE inhibitors from natural sources. Natural 
products always have been used as a primary source 
of medicine from ancient time for the treatment of 
disease and injury. Still today in many developing 
country of World, huge number of population using 
medicinal plants for the treatment of neurodegenerative 
disorder.7-9

Sesbania grandiflora (SG) is a fast growing, small soft 
wooded tree, belongs to family papilonacea. Every part 
of SG is utilized for medicine in diuretic, emetic, fevers, 
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ABSTRACT
Background: Sesbania grandiflora are characterized by their high anti-oxidant properties. The 
degeneration of neurons in Alzheimer disease mainly occurs because of high production of  
free radicals. However, the impact of Sesbania grandiflora on cholinergic system and oxidative  
stress parameter has not been investigated. Aim: The present study was designed to evaluate  
the neuroprotective effect of ethanolic extract of Sesbania grandiflora seeds in mice.  
Materials and Methods: The seeds of Sesbania grandiflora were powdered and subjected to 
successive extraction in Soxhlet apparatus. The different doses of ethanolic extract of Sesba-
nia grandiflora seeds were evaluated for its neuroprotective activity against celecoxib induced  
amnesia in mice. Result and Conclusion: Phytochemical analysis of various extracts of  
Sesbania grandiflora revealed the presence of steroid, saponin, flavonoid, tannins and phenolic 
compounds. The ethanolic extract of Sesbania grandiflora significantly improves the memory 
of mice and reestablishes the amnesia induced by celecoxib. In addition to improvement in 
memory the extract treatment also decreases the activity of AchE and MDA and restore the 
antioxidant anzyme SOD, GSH and catalase in experimental animals. The results of our study 
showed that ethanolic extract of Sesbania grandiflora improve the cognition dysfunction in 
celecoxib treated mice through the modification in cholinergic system or by the blockage of 
oxidative stress and inhibition of AchE enzyme.
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headaches, smallpox, anemia, bronchitis, inflam-
mation, leprosy, gout, rheumatism, anxiolytic, anti-
convulsive, hepatoprotective and potent antidote 
for tobacco and smoking-related disease.10,11 Seeds 
of SG are possessing intellectual memory enhancer 
activity.12

MATERIALS AND METHODS
Animals
In the present study, all the experiment was carried 
out using aged male Swiss albino mice weighing 
between 30-35g were used. The animals were housed 
under standard conditions of temperature (24±2oC) 
and relative humidity (30-70%) with a 12:12h light-
dark cycle. They were maintained on standard pellet 
chow diet (Ashirwaad Industries Private Ltd. Roped,  
India) and water ad libitum. The experimental  
protocol was approved by the Institutional Animal 
Ethical Committee (GLAIPR/CPCSEA/IAEC/2016/
R6) and the care of animals was taken as per the 
standard guidelines of CPCSEA. 

Drug and Chemicals
Piracetam was purchased from UCB India Pvt. Ltd., 
India DTNB (5, 5 dithiobis 2-nitrobenzoate and ace-
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Thiobarbituric Acid Reactive Substance (TBARS) Assay

For this 0.5 mL of Tris hydrochloric acid was added in 0.5 mL of super-
natant and incubated at 37°C for 2h. After incubation 1 mL of 10%  
trichloro acetic acid was included and centrifuged at 3000 rpm for 10 min,  
and afterward 1mLof 0.67% thiobarbituric acid was added to 1 mL of 
supernatant. The tubes were kept in boiling water for 10 min and then 
cooled at room temperature. After cooling 1 mL of distilled water was 
added and absorbance was measured at 532 nm.23

Catalase Activity 

Catalase activity was assessed by the method of Luck (1971). In this 
the breakdown of hydrogen peroxide is measured. Three mL of H2O2 
phosphate buffer was added in 0.05 mL of supernatant of the tissue 
homogenate and absorbance was recorded at 240 nm using Lab India 
spectrophotometer. The results were expressed as micromoles of H2O2 
decomposed per min per mg of protein.24

Estimation of Brain GSH

The GSH content in brain was estimated spectrophotometrically at 412 
nm using the method of Beutler et al., Briefly, the supernatant of homog-
enate was mixed with trichloro acetic acid (10% w/v) in 1:1 ratio. The 
mixture was centrifuged at 1000 rpm for 10 min at 40C. The supernatant 
obtained (0.5mL) was mixed with 2 mL of 0.3 M disodium hydrogen 
phosphate, then 0.25 mL of 0.001 M freshly prepared DTNB was added 
and absorbance was noted by using spectrophotometer at 412 nm.25 

Speroxide Dismutase

SOD activity was assessed by the method of Kakkar et al. 0.1 mL of 186 µM  
phenazinemethosulpahte and 1.2 mL of 0.052 mM sodium pyrophos-
phate buffer (pH 7.0) and 0.3 mL of supernatant of tissue homogenate 
was added. To start enzyme reaction 0.2 mL of 780 µM NADH was added 
as a catalyst in reaction mixture and incubated for one min. After incu-
bation 1 mL of glacial acetic acid was added to stop the enzyme reaction.26

Statistical Analysis

All the values of the experimental results were expressed as mean ±  
standard error of mean (SEM). One-way ANOVA followed by Bert lets 
multiple comparison tests repeated measure were applied for the statistical 
analysis of all the parameters. Graph Pad Prism (version 5.03) software  
was used for all statistical analysis and p< 0.05 was considered as  
significant.

RESULTS
Acute toxicity studies and phytochemical analysis:

Administration of ESG up to the dose of 2000 mg/kg b.w in mice did not 
show any harmful effect on peripheral and central nervous system up 
to the 14 days of observation. Phytochemical screening of the different 
extracts of SG showed the presence of carbohydrate steroids, glycoside, 
flavonoid, tannin, saponin and phenolic compounds Table 1.
The result of the Morris’s water maze shows that the treatment of  
Celecoxib (100 mg/kg p.o.) significantly p<0.05 increase the escape 
latency time when compared to normal control group. However, the 
treatment of Piracetam (200 mg/kg) and ESG 200 and 400 mg/kg signifi-
cantly decrease the escape latency time when compare to disease control 
group. As shown in Figure 3 that there was significant reduction p <0.001 
was observed in time spent in target quadrant by the celecoxib treated 
mice. However, the treatment of piracetam 200 mg/kg and ESG 400 
mg/ show significant p< 0.05 increment in time spent in target quadrant 
when compared with normal control group. Figure 1,2,3.

tyl thiocholine were purchased from Sigma Aldrich, Lt, Louis, MO, U.S.A., 
Celecoxib from Himedia Laboratories, Pvt. Ltd, Mumbai, India and thio-
barbituric acid from Chemsworth, Pvt. Ltd, India. All the reagents used 
in the present study were of analytical grade.

Plant Materials
The dried fruits of Sesbania grandiflora were purchased from local market 
of Kanpur U.P., India and authenticated (specimen no. LWG-006) by the 
expert of botany from National Botanical Research Institute, Lucknow 
U.P., India. 

Preparation of Extracts
The dried fruits of Sesbania grandiflora were grinded in the mixer and 
powder was pass through sieve number twelve and packed in air tight 
container for further use. The powder was packed into soxhlet column 
and succively extracted with petroleum ether (60-80ºC), chloroform 
(50-60ºC) and ethanol (78-90ºC). The extracts were concentrated under 
reduced pressure and subjected for phytochemical analysis as per the 
previously described procedure;13 dried extracts were packed in air tight 
container and kept in refrigerator for further study.

Acute Toxicity Studies
Acute toxicity studies of ethanolic extract of SG (ESG) was performed as 
per the OECD guidelines 425. The limit test was done using a limit dose 
of 2000 mg/kg. at a dose of 50-2000 g/kg. Moreover, the experimental 
animals did not show any sign gross behavioral, neurological or auto-
nomic toxic effect were observed after 3h administration of ESG and no 
any lethality were observed from 24h to 14 days.

Drug administration
Healthy swiss albino mice were divided in to 5 groups and each group 
having 6 animals. Group I served as positive control group and group II 
served as Disease control group or celecoxib treated group and treated 
with celecoxib 100 mg/kg p.o. for 9 days. Group III and IV served as 
drug treated group and pretreated for 14 days with ESG 200 and 400 mg/
kg p.o. doses respectively then treated with celecoxib same as II group.  
Group Vth served as standard drug treated group and treated with Piracetam  
200 mg/kg i.p. after 30 min of celecoxib 100 mg/kg p.o. administration.14,15

Morris’s Water Maze
For the determination of the effect of ESG on memory of experimental 
animals, Morris water maze was used. It is one of the most commonly 
used animal models to test memory. The test was conducted according to 
the procedure and the parameters described by morris1984. The scored 
parameter escape latency time (ELT) and time spent in target quadrant 
(TSTQ) were recorded with the help of ANY Maze software.16-20

Dissection and Homogenization
After behavioral assessments, the animals were sacrifice by cervical  
dislocation. The brains were removed and each brain was separately 
placed in ice and rinsed with ice cold isotonic saline. A (10% w/v) brain 
tissue homogenate was prepared in 0.1 M phosphate buffer (7.4 pH). The 
homogenate was centrifuged at 3000 rpm for 15 min at 4ºC and aliquots 
of supernatant were separated and used for biochemical estimation.21

Acetylcholine Esterase Activity
AchE inhibitory activity of ESG was measured by method of Ellman et al., 
1916.22 The homogenates were centrifuged at 1000 rpm for 10 min at 
4ºC and supernatant was used as a source of enzyme in AchE assay. For 
this 25µl of acetyl thiocholine iodide, 75µl of dithiobisnitrobenzoic acid 
(DTNB) and 75µl of tris HCl were added in test tube and incubated for 
5 min at 25ºC. Then the absorbance was measured at 405nm using a 
spectrophotometer. The enzyme activity was expressed as the “n” moles 
of substrate hydrolyzed/min/mg of protein.
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Estimation of Biochemical Parameters
Acetylcholine Esterase Activity
After performing the behavioral parameter, the AchE activity was 
measured by the method of Ellman et al. There was significant p<0.05 
increase in brain AchE level was found in the Celecoxib treated animals 
when compared with normal control group. Piracetam and ESG treatment 
significantly p<0.05 inhibited the brain AchE level compared to their 
corresponding celecoxib group. Figure 4.

Thiobarbituric Acid Reactive Substance (TBARS) Assay
A significant increment (p <0.05) in the brain malondialdehyde level was 
observed in Celecoxib treated mice was found when compared to the 
normal control group Figure 5. Treatment of ESG and piracetam signifi-
cantly (p <0.05) decrease the brain MDA level compared to their corre-
sponding celecoxib group.

Table 1: Result of Phytocchemical analysis of various extracts of Sesbania 
grandiflora.

S.No. Plant constituent Pet. ether 
extract

Chloroform 
extract

Ethanol 
extract

1 Carbohydrates + -- +
2 Alkaloids -- + +
3 Steroids + + +
4 Tannin and 

polyphenols
-- + +

5 Flavonoid -- + +
6 Amino acids -- -- +
7 Saponins + -- +
8 Proteins -- -- +
9 Glycosides -- -- +

+= Presence -= Absent
Morris’s water maze

Figure 1: Effect of ESG and Piracetam on escape latency time on 1st 
day. n=6 Results are expressed as mean ± SEM. Data was analyzed by 
One-way ANOVA followed by Bertlet’s test.

Figure 3: Effect of ESG and Piracetam on TSTQ. (n=6) Results are 
expressed as mean ± SEM. Data was analyzed by One-way ANOVA 
followed by Bertlet’s test *P<0.05, **P<0.001 vs disease control group 
and #P<0.001 vs normal control group.

Figure 4: Effect of ESG and Piracetam on AchE activity. (n=6) Results  
are expressed as mean of AchE concentration ± SEM. Data was  
analyzed by One-way ANOVA followed by Bertlet’s test *P<0.05, 
**P<0.001 vs disease control group and #P<0.001 vs normal control 
group.

Figure 2: Effect of ESG and Piracetam on escape latency time on 4th 
day. (n=6) Results are expressed as mean ± SEM. Data was analyzed 
by One-way ANOVA followed by Bertlet’s test *P<0.05 vs disease 
control group and #P<0.05 vs normal control group.
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good relationship between phenolics and antioxidant activity shown by 
the researchers.28

In the current study Morris’s water maze was used as a behavioral model 
to evaluate the impact of extract on memory. In this model decline in  
escape latency time and expansion in time spent in target quadrant  
demonstrate a change in memory and learning.29 Mice treated with celecoxib  
demonstrated more delayed escape latency time than mice from the  
normal control group. Pretreatment of ESG and piracetam for nine days 
significantly (p<0.001) mitigated the celecoxib induced amnesia in mice 
as indicated by decrease the escape latency time and increase in time 
spent in target quadrant (TSTQ) in Morris’s water maze test.
In addition to impairment of learning and memory function there is 
also enhancement of brain AchE activity occurs in celecoxib (100 mg/kg  
for 9 days; 5days persistent and 4 back to back days) treated mice.  
A number of studies have reported that the cholinergic system play a 
important role in learning and memory.30 The brain acetylcholine level  
determines the memory functions and AchE are responsible for deacti-
vating brain Ach.31,32 It is an enzyme of carboxylesterase family that cata-

Antioxidant activity
There was significant decrease in the SOD, GSH and catalyase activity  
was found when compared to normal control group. Treatment of  
piracetam significantly restores the level of GSH, SOD and catalayse 
activity in experiment animals when compared with disease control 
group. ESG 400 mg/kg significantly (p <0.001) prevented the decrement  
in level of above enzyme Figure 6,7,8 when compared to disease and 
piracetam treated animals. However, pretreatment of ESG 200 mg/kg 
could not significantly increase the level of GSH, SOD and catalayse 
when compared to piracetam treated animals.

DISCUSSION
Plant extracts having numerous dynamic compounds which are responsible  
for its widespread therapeutic activities and minimal side effects in  
compare to synthetic molecules.27 Phytochemical screening of the different  
extracts of Sesbania grandiflora revealed the presence of saponin glycosides,  
flavonoid, tannin and phenolic compounds. In the present study ethanolic  
extracts have been chosen due to its expected flavonoid content and 

Figure 5: Effect of ESG and Piracetam MDA level (n=6) Results are  
expressed as mean of MDA level ± SEM. Data was analyzed by One-way 
ANOVA followed by Bertlet’s test *P<0.05, **P<0.001 vs disease control 
group and #P<0.001 vs normal control group.

Figure: 6 Effect of ESG and Piracetam on GSH level. (n=6) Results are 
expressed as mean of GSH concentration ± SEM. Data was analyzed 
by One-way ANOVA followed by Bertlet’s test *P<0.05, **P<0.001 vs 
disease control group and #P<0.001 vs normal control group.

Figure: 7 Effect of ESG and Piracetam on H2O2 scavenging activity.  
(n=6) Results are expressed as mean percentage of H2O2 scavenging  
level ± SEM. Data was analyzed by One-way ANOVA followed by 
Bertlet’s test *P<0.05, **P<0.001 vs disease control group and #P<0.001 
vs normal control group.

Figure: 8 Effect of ESG and Piracetam on  Superoxide Dismutase 
(SOD) ( n=6) Results are expressed as mean ± SEM. Data was analyzed 
by One way ANOVA followed by Bertlet’s test *P<0.05 vs disease 
control group and #P<0.05 vs normal control group.
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lyzes the breakdown of ACh and of some other choline esters that act as 
neurotransmitters.33 The data of the current study revealed that the AchE 
activity was decreased in ESG treated mice, this decrement was nearly 
equally significant (P<0.05) to the Piracetam group. Thus, it can be said 
that the ant amnesic effect of ESG might be due to changes in cholinergic 
system.
Further this investigation additionally assessed whether such impairment 
in memory function by celecoxib is related with changes in oxidative 
marker. Reactive oxidative species (ROS) are produced ceaselessly in  
nervous system. The neurons are especially sensitive for oxidative damage 
and have high oxygen utilization, as compare to other organs.34 MDA is  
most willingly used assay for the product of lipid peroxidation.35 Treatment 
of ESG significantly attenuated the elevated level of MDA in celecoxib 
treated animals. Glutathione is an endogenous antioxidant presenting in 
the reduced form within the all mammalian cells36 and react with free  
radicals and prevent generation of hydroxyl free radicals.37 The dimin-
ished level of GSH activity in Celecoxib-treated animals shows that 
there is an increased generation of free radicals and decreased activity 
of glutathione system in battling oxidative stress. Administration of ESG 
restores the level of catalase, SOD and GSH in celecoxib treated rats. So, 
it can be said that the ESG have neuroprotective activity in experimental  
animals and this protective effect could be due to the presence of  
phytochemicals such as flavonoids and phenolic compounds, which 
modify the release of acetylcholine synthesis or inhibit the acetylcho-
lineesterase enzyme38,39 or potentiate the synthesis of antioxidant enzyme 
which is beneficial for neuronal injury.40

CONCLUSION
The present study has shown that the significant neuroprotective effect at 
the doses of 200 and 400 mg/kg in mice. This could be due to the presence 
of wide range of phytochemical which fight against the free radicals. 
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