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Summary: The study aimed at elucidating the potency of aqueous extract of Talinum Triangulare on the hippocampal 

neurons, astrocytes as well as assessing short term memory of scopolamine-induced Alzheimer’s type rats. Fifty-four Wistar 

rats (180-200g) were used for the study; thirty experimental rats were randomly grouped into five, each containing six rats 

designated A, B, C, D and E while twenty-four rats were used to establish 50% lethal dose (LD50). Alzheimer’s type 

cognitive dysfunction was intraperitoneally (ip) induced with scopolamine hydrobromide (1mg/kg, ip) for seven days in 

groups B-E prior to the oral administration of the aqueous extract (875 and 1750mg/kg) and donepezil (1mg/kg), followed 

by the novel object recognition test, histological and GFAP staining processes. Results revealed atrophied pyramidal cells, 

hyperchromatic, numerous glial cells with pale cytoplasmic inclusions and astrogliosis in groups B, C, and E while group D 

showed ameliorative potentials compared to group A. Also, short term memory was significantly higher in group D compared 

to groups B, C and E. In conclusion, aqueous extract of Talinium triangulare  leaves reduced the potentials of scopolamine 

hydrobromide by restoring abnormal neurons, hence, enhancing cognitive memory in the rats used in the present study. 
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INTRODUCTION 
 

Cognitive alteration is a very serious global health issue 

with neuropsychiatric and neuro-degradative ailments such 

as Alzheimer’s disease (AD) which are debilitating in nature 

(Commenges et al., 2000). Neuroprotection is the process 

and relative mechanisms that protect the central nervous 

system upon neuron injury which may be as a result of 

vehement (stroke or trauma) or habitual nervous tissue 

ailments for example, AD (Kummar et al., 2006). 

Alzheimer’s ailment is a habitual neuro-degrading malady 

defined analytically by mental and recall loss, with 

extracellular amyloid plaques and intracellular 

neurofibriliary entangles as it classical ensign pathologies 

(Zheng et al., 2007 and Lee et al., 2001). In addition, short-

term and long-term memory among others is affected.  

The universal incidence of nervous ailment from 60 years 

and above ranged from 5 to 7% (Prince et al., 2013). Akter 

et al.,(2012) inferred that AD is the most habitual kind of 

dementia followed by arteriovenous dementia. Moreover, 

there is scanty knowledge on the frequency of dementia and 

its sub-types in the sub-Saharan Africa (Paddick et al., 2013; 

Prince et al., 2013; Ferri et al., 2005) with extensive hints 

on public health policies. While certain reports disclosed 

minimal happenings of dementia in sub-Saharan Africa 

(Prince et al., 2013; Paraiso et al., 2011; Yusuf et al., 2011), 

others disclosed happenings rates analogized with those in 

the Western countries (Paddick et al., 2013; Guerchet et al., 

2009). The incidence of AD in the Yoruba Africans was 2 

to 3 times low analogized compared to the African 

Americans (Hendrie et al., 1995). Studies also disclosed an 

apparent contrast in AD happenings between males and 

females in which two thirds of AD cases were females 

(Alzheimer’s Association, 2017). In 2010, the impact on 

health care budget revealed that dementia cost $ 

800,000,000,000.00 and may hit $1,000,000,000,000.00 by 

2018 worldwide (Prince et al., 2016), which is far more than 

what most developing countries faced with economic strife 

can afford. Also, there is also emotional as well as physical 

stress brought to the family of the AD patient (Sugimoto et 

al., 2000).  
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 In the past 20 years, nutritional neuroscience came up 

with significant contributions to our understanding of the 

relation between nutrition and cognitive physiology 

(Gillette et al., 2007), where medicinal herbs such as 

Talinum Triangulare as a choice of preventing AD became 

supreme to multiple researchers. Talinum Triangulare 

popularly referred to as water leaf, is a common plant in our 

locality and grows in maximum part of Nigeria. This herb is 

known to contain antioxidants, antidiabetic, antibacterial, 

anti-inflammatory and antifungal qualities (Nkosi et al., 

2006). The plant is documented to possess neuroprotective 

effects as AD influence largely the cerebral cortex and the 

hippocampus with loss of mass and atrophy as the disease 

advances (Apostilova et al., 2012). Moreover, 

neurodegenerative disease is ascribed to oxidative weight 

caused by the formation of disenthrall oxidants resulting to 

cell destruction by changing large molecules in the cell (Lim 

et al., 2001). The antioxidants in the cell and that from the 

plants such as Talinum Triangulare helps in neutralizing the 

extra disenthrall radicals, protect the cell from poisons and 

also interpose to obviate disease (Pharm-Huy et al., 2008). 

The disenthrall oxidant searching attribute of Talinum 

Triangulare, due to the elevated amount of polyphenols 

(Oboha et al., 2012) may provide a safe preference; hence, 

the need to investigate the efficacy of aqueous extract of 

Talinum Triangulare leaves using cognitive dysfunction 

rats in the present study. 

  

MATERIALS AND METHODS 
 

Animal breeding: In line with the principles of laboratory 

animal care (NIH publication NO. 85-23, revised 1985) 

including specific national laws applied, ethical approval 

(Approval No.: FAREC-FBMS 042ANA3719) was gotten 

from the Faculty of Basic Medical Sciences, College of 

Medical Sciences, University of Calabar, Calabar, Nigeria. 

A total of fifty four adult Wistar rats (female and male) with 

lade between 180-200g were obtained from the University 

of Calabar animal farm. The rats were housed for two weeks 

at standard conditions of temperature (27oC – 30oC) for 

acclimatization in animal house located in the Department 

of Human Anatomy, University of Calabar. Rat chow 

manufactured by the Agro Feed Mill Nigeria Ltd, Calabar 

and drinking water were used to feed the animals. The rats 

were haphazardly divided into five arrays; each array with 

six rats labelled A, B, C, D and E while the lingering twenty-

four rats were used to establish the LD50 after 

acclimatization. 

 

Plant extract preparation: Fresh water leaves (Talinum 

Triangulare) were bought from the Watt market, Calabar, 

Cross River State, Nigeria. In the Department of Botany, 

University of Calabar, the fresh Talinum Triangulare was 

registered (voucher number: HERB/BOT/UCC/332), 

acknowledged, and authenticated. In order to free debris, the 

leaves were washed and air-dried in the laboratory. With the 

use of a mixer grinder (model number Bravo3JARS),the 

dried samples were merged into powder (1600g) and 

macerated in 1000 mL of  distilled water for 24 hours. With 

the use of a Whatman No.1 filter paper and chess cloth, the 

mixture was then filtered. A man-made vacuum (model 

number F.NR:1508.0271) was then used to concentrate the 

solution obtained. The syrupy residue was kept in a cool dry 

place for later use at 40-50°C. 

 

Alzheimer’s type cognitive dysfunction induction: The 

induction of Alzheimer’s type cognitive dysfunction was 

done through ip administration of 1.0mg/kg body weight of 

scopolamine hydrobromide (SHB) to the rats in arrays B, C, 

D and E for seven days. 

 

LD50 determination: Twenty-four rats were used to 

establish the LD50. According to the Lorke’s method, the 

LD50 of ethanol extract of Talinum Triangulare was 

established to be >7000mg/kg. Using 12.5% (875mg/kg) 

and 25% (1750mg/kg) of the established LD50 (7000mg/kg 

body weight of aqueous extract of Talinum Triangulare), 

the dosage of ethanol extract administration was 

determined. 

 

Donepezil administration and plant extract: Group 

A(negative control) was given animal chow and water ad 

libitum; array B received 1.0mg/kg body weight of SHB 

only to become the positive control; array C was given 

1.0mg/kg body weight of SHB and 1.0mg/kg body weight 

of Donepezil; 1.0mg/kg body weight of SHB and 875mg/kg 

body weight aqueous wring of Talinum tiangulare was 

administered to group D and array E was given 1.0mg/kg 

body weight of SHB and 1750mg/kg body weight aqueous 

wring of Talinum tiangulare for fourteen days. 

 

Histological method: The animals were immolated with 

their brain tissues perfused and treated24 hours after the last 

administration. The whole brain was eviscerated, weighed 

and fixed in 10% buffered formal saline. This was done to 

maintain the morphological integrity of the tissue (Williams 

et al., 2006). The hippocampus of the rats was dissected out 

and used for histological studies using the haematoxylin and 

eosin (H & E) staining method and observed under light 

microscope (OMAX: 40X-2500X). During tissue 

processing, the hippocampal tissue was dehydrated through 

ascending percentage of alcohol for an hour each. The tissue 

was cleared in two changes of xylene for an hour each, 

infiltrated and embedded in molten paraffin wax. The solid 

tissue blocks in paraffin were mounted in the rotator 

microtome and sections were cut at six µm. The cut sections 

were floated in warm water bath, then picked and mount 

with an albumenized slide. Paraffin slides of the 

hippocampal tissue were de-waxed of paraffin through two 

changes of xylene for 5 minutes each, rehydrated through 

ascending percentage of alcohol and rinsed under ceaseless 

tap water. For 15 minutes, cut tissues were later dyed with 

haematoxylin and rinsed under ceaseless tap water for 5 

minutes. For a minute, cut tissues were distinguished in acid 

alcohol, blued and counter stain with Eosin for another 1 

minute. Sections were rinsed in tap water, dehydrate and 

cleared in xylene, allowed to dry with few drops of distyrene 

plasticizer xylene (DPX) kept on the slide and cover slipped 

(Avwioro, 2010). 

 

Immunohistochemical procedure: Sections of serial 

paraffin (5 μm thick) were deparaffinized and dehydrated. 

For 30 minutes, 0.05% hydrogen peroxide was used to block 

the endogenous peroxidase activity. At a pH of 7.4for 5 

minutes, the slides were washed in phosphate-buffered 
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saline. In a 0.01M citrate buffer (pH 6) in a microwave for 

5 minutes, sections were later placed. At 37oC, in 30 

minutes, the slides were incubated in 1% Bovine serum 

albumin for. At room temperature for 90 minutes, two drops 

of antibodies {Glial fibrillary acidic protein (GFAP) and the 

anti-mouse immunoglobulins conjugated to a peroxidase-

labelled dextran polymer} were applied to the sections and 

then incubated in 3,3’-diaminobenzidine for 15 minutes. 

With Mayer’s haematoxylin and observed under light 

microscope, the slides were counterstained, dehydrated, 

cleared and mounted with DPX. 

 

Novel Object Recognition Task: The novel object 

recognition task {(NORT) a relatively high-through-put, big 

and delicate course for assessing composites for cognition-

accentuating action} in rat, is a facile assay for cognitive 

physiology. 

Apparatus: The NORT utilizes the equipment for open field 

maze. This consists of a square area surrounded by high 

walls. The size of the area was large (50 x 50 cm). To 

prevent reflections, the walls were white and the bed of the 

field marked with blue lines that divide the barony into 

equivalent diminutive squares which was good for manual 

scoring} concealed with plexi-glass, with the equipments 

domiciled on the ground. With red line (centre square), a 

square barony in the very midpoint of the barony was also 

drawn. To permit animals to observe and familiarize their 

environments, the laboratory area was sufficiently but dimly 

lit while negating stress from bright lights. Two coequal 

materials of coequal colour, texture and size were gotten and 

new material, different from the coequal materials also 

gotten. Rats were picked and returned to their cages at the 

end of the ten minutes. To prevent odour being used as a 

cue, methylated spirit was accustomed to absolutely perfect 

the open field barony. After 3-5 minutes breach, a new rat 

was innovated into the field and data recorded after each 

test. 

 

Statistical analysis: Data were analyzed using the ANOVA 

with the statistical package for social science version 22. A 

two-way post hoc test used in multiple comparisons with 

results expressed as mean ± SEM at p ˂ 0.05. 

 

RESULTS  
 

Histological results:  Sections of the hippocampus in 

groups B, C, D and E showed atrophied pyramidal cells, 

hyperchromatic and numerous glial cells with pale 

cytoplasmic inclusions. Some cell membranes were 

disrupted, indicating gliosis. Hypervacuolations were also 

seen (Plate 1 B-E). These effects were more in group B 

(Plate 1B). whereas group D showed strong ameliorative 

potentials of aqueous extract of Talinum Triangulare (plate 

1D).  

 

   
 

  
 

 

 

 

 

 

A B C 

D E 

Plate 1 

Histology results 

 

Group A (H & E, mag. X400) showing 

normal pyramidal cell layer, molecular 

and polymorphic cell layer; with nuclei, 

cellular membranes, cytoplasmic 

inclusions and neuropils intact.  

Group B (H & E, mag. X400) showing 

kayorrhexic, shrunkened, 

hyperchromatic pyramidal cells with 

some disrupted cell membrane 

indicating gliosis, and hypervacuolation. 

Majority of the cell membranes are not 

clearly defined. 

 

 
Group C (H & E, mag. X400)showing kayorrhexic and atrophied pyramidal cell with hyperchromatic staining. There are 

vacuolations in the polymorphic layer filled with lipids. Majority of the cell membranes are not clearly defined. 

Group D (H & E, mag. X400) showing mild atrophic, shrunken and hyperchromatic pyramidal cell with marked pale inclusions 

in the PM layer. 

Group E (H & E, mag. X400)displaying kayorrhexic shrunken, hyperchromatic and atrophied pyramidal cells with numerous 

neuropils. Majority of the membranes are not clearly defined. Polymorphic layer is hypervacuolated, filled with lipids. 
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Figure 1:  

Comparison of frequency of line crossing in the different experimental groups during the Novel Object Recognition Task 

Values are set as mean ± SEM, n=6. 

*= meaningfully variant SBB at p<0.05, b= meaningfully variant Donepezil at p<0.05 

 
Immunohistochemical results: The immunohistochemical 

sections revealed densely stained numerous astrogliosis 

with hypertrophied inter-digitizing fibres (Plate 2 B-E) 

compared to the negative control group (Plate 2A). These 

reactive astrocytes were less in groups C and E (plates 8 and 

10) indicating pyramidal cell repairs. 

 

Novel object recognition task: Neurobehavioral study 

comparing frequency of line crossing during habituation 

periods for object A and object B are: 4.00±0.52 and 

4.33±0.71 (control group A); 3.17±0.01 and 2.50±0.89 

(group B); 3.33±0.42 and 3.17±0.75 (group C); 5.17±1.05 

and 4.17±1.01 (group D) and 2.67±0.33 and 2.83±0.31 

(group E) (Figure1). In the object A prevalence of 

probationary test, array B was meaningfully decreased when 

compared with group A while the group E was meaningfully 

reduced analogized with the groups A to D. Group D was 

meaningfully elevated analogized with group A, B, C and  E 

(p<0.05). Whereas, the object B prevalence of probationary 

test showed that group B was meaningfully decrease 

analogous to the control group at p<0.05 (Fig. 1).  
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Plate 2 

Immunohistochemical results 

Group A (GFAP, mag. X400) displaying 

prominent staining of fine astrocyte neuropils. 

Group B (GFAP, mag. X400) displaying 

numerous astrocytes with prominent staining, 

extensive processes and interdigitations with 

astrocyte proliferation (astrogliosis). 

Group C (GFAP, mag. X400) displaying 

astrocytes with prominent staining, 

interdigitating and hypertrophic fibre. 

Group D (GFAP, mag. X400) showing numerous astrocytes with prominent staining, extensive processes and interdigitations and 

hypertrophic fibre. There is astrocyte proliferation (astrogliosis). 
Group E (GFAP, mag. X400) displaying prominent staining of fine astrocyte processes and fibres. There is astrogliosis. 
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Figure 2:  
Frequency of exploration test during habituation period (trial 1, day 1) 

Values are seen as mean ± SEM, n=6 

*= meaningfully variant control at p<0.05, b= meaningfully variant SHB at p<0.05 

 

 
Figure 3: 

Frequency of exploration test during the test period (trial 2, day 1) 

Data are shown as mean ± SEM, n=6 

*= meaningfully variant SHB at p<0.05, b= meaningfully variant Donepezil at p<0.05 

 

 
Figure 4:  

Duration of exploration in NORT during trial 2, day 1(test period) 

*=meaningfully variant SBB at p<0.05, b= meaningfully variant Donepezil at p<0.05 
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The mean values from the duration of probationary test for 

object A and B during habituation period (trial 1, day 1) are: 

16.31±3.66 and 23.92±6.14 (control group A); 15.11±5.29 

and 15.98±5.40 (group B); 26.92±5.33 and 19.71±4.80 

(group C); 39.82±8.88 and 35.96±8.74 (group D) and 

16.90±3.59 and 19.85±4.32 (group E). The duration of 

exploratory test in object A revealed that array D was 

meaningfully raised comparable to other groups. The 

duration of probationary test in material B disclosed that 

array D was meaningfully raised analogous to other groups 

as shown in figure 2(p<0.05). The mean values from the 

prevalence of probationary test for object A and B (trial 2, 

day 1) are: 3.00±0.58 and 3.50±0.43 (control group A); 

1.83±0.70 and 1.83±0.79 (group B); 2.50±0.43 and 

2.67±0.21 (group C); 5.00±0.86 and 3.83±0.87 (group D) 

and 3.33±1.02 and 1.83±0.48 (group E) trial 2 day 1. The 

prevalence of probationary test for object A in trial 2 day 1 

displayed that group D was meaningfully elevated 

analogous to other arrays (p<0.05). The prevalence of 

probationary test for material B displayed that array D was 

meaningfully higher compared to array B and C with no 

meaningful variations between group E and group B (figure 

3). The values of the duration of Novel Object Recognition 

Task for object A and B in trial 2 day 1 are: 15.82±2.57 and 

18.86±1.95 (control group A); 4.63±1.78 and 6.97±2.38 

(group B); 11.78±2.85 and 19.57±3.59 (group C); 

22.86±3.35 and 27.88±7.19 (group D) and 9.96±1.03 and 

9.41±2.48 (group E). The fate of period during NORT for 

object A revealed that array B was meaningfully reduced 

compared to array A while array D disclosed meaningfully 

elevation comparable to array A and B. Array E was 

meaningfully elevated when analogized with group B and 

meaningfully reduced when compared with array A. The 

continuance in array C was meaningfully longer analogous 

to array B (figure 4).The result of continuance of the NORT 

in material B disclosed that array D was meaningfully 

elevated when analogous to array B (p<0.05) and array E 

showed no meaningful decline when analogous to array B 

(p<0.05) and group E showed meaningful decrease when 

analogized with group D. Also, array C showed meaningful 

elevation compared with array B and group E as shown in 

figure 4(p<0.05. 

 

 

DISCUSSION 

 

In rodents, the use of scopolamine to cause cognitive 

dysfunction is a recognized process employed to unclog 

inquiry and the output of aggrandize for Alzheimer’s 

disease (AD) including other ailments (Nitta, 2002). The 

cognitive blemish conjugated with scopolamine 

hydrobromide (SHB) is cognate to that in AD. Following 

intraperitoneal injection of SHB, the cholinergic 

neurotransmitter is barred, causing cholinergic malfunction 

and cognitive remodelling in rats (Oh et al., 2009). Fan et 

al., (2005)displayed that SHB caused remembrance 

remodelling, is conjugated with blemished brain oxidative 

trouble status, this may be ameliorated with the 

administration of Telfairia occidental seeds aqueous extract 

at different doses (Eru et al., 2020a & 2021b).  While B-D-

glucagon polysaccharide suppresses glial cell aggregation, 

reduce cell count and sizes and volume in  hyperglycaemic 

rodents (Agbor et al., 2022); and Citrus esculentus extract 

reversed radiation-induced damaged on the ultrastructure of 

albino Wistar rats’ testes (Udoh et al., 2020), Averrhoa 

carambola aqueous fruit extract ameliorates effects of 

diazepam on rats hippocampus (Anani et al., 2020) and 

Ziziphus jujube fruits extract offer protective influence on 

oxidative brain damage and reduce the activity of AChE in 

hypothyroid rat brain tissues (Mohammed, 2021). In the 

present study, rats with SHB-induced memory remodelling 

were used to examine the capability of aqueous extract of 

Talinum Triangulare on its hippocampus. 

 Loss of cellular integrity, degeneration of cells and 

cellular vacuolations in the hippocampus with atrophic and 

kayorrhexic cells were observed in group B treated with 

SHB alone in the present study. These histological changes 

imply cellular damage which may account for the poor 

performance observed in the neurobehavioral tests. These 

features are similar to Eru et al., (2022, 2021a, 2021b, 

2020a, 2020b); Deb et al., (2005) where scopolamine 

caused obvious impairment of recall in behavioural tests 

which correlate with the histomorphological alterations in 

the hippocampal rats. The exact mechanism responsible for 

this degeneration is presently not clear but may be due to 

oxidants formation as oxidative troubles cause neurons 

injury (Zou et al., 2015). Reports have it that SHB triggers 

the induction of oxidants and cause free radical injury (Fan 

et al., 2005: Lin and Beal, 2006). The hippocampus plays a 

good part in cognition, mood regulation, and response to 

stress, learning and memory (Balu and Lucki, 2009). 

Oxidative stress affects the hippocampus mostly 

(Candelario-Jalil et al., 2001). These degenerative changes 

may lead to hippocampal dysfunction characterized by 

impaired study and recall (Khakpai et al., 2012). 

 The cytoarchitecture of groups C, D and E showed mild 

effects analogous to array B treated with SHB. In our study, 

all the test arrays were able to ameliorate insults inflicted by 

SHB on pyramidal cells of the hippocampus. A study has it 

that loss of neurons, gliosis, swollen or destroyed axons and 

myelin sheath are characteristics of chemically induced 

neurodegeneration (Cavanagh, 1984). This is true because 

the neurodegenerative disease caused by SHB in group B 

showed atrophied pyramidal cells and numerous 

vacuolations filled with lipids (plate 2). The normal integrity 

of the soma as well as it processes is very important for 

normal nervous system. When the soma is injured, different 

degenerative changes occur because of obstacle in blood 

flow leading to ischemia and hypoxia, crushing of nerve 

fibres and injection of toxic substances/chemicals (Abbas 

and Nelson, 2004). In the hippocampus, the cornus amonis 

1 (CA1) and cornus amonis 2 (CA2) subfields are 

vulnerable to cell injury (George and Schneider, 1998) 

which is in line with the pyramidal cells in group B, C, D 

and E that showed atrophied pyramidal cells, loss of plasma 

membranes and pale staining cytoplasm of the glial cells. 

The present study also confirmed involvement of pyramidal 

cells found in the pyramidal layer as the degenerative 

changes observed in the hippocampus were predominantly 

evident mostly in the experimental groups that received 

SHB. These degenerative changes may lead to dysfunction 

of the hippocampus characterized by inability to establish 

new memory. Furthermore, the distorted cytoarchitecture of 

the hippocampus observed was mild in the experimental 

group C, D, and E analogous to the positive control. The 

observed output showed dose affiliated format of cellular 
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restoration with array E having the most enhanced 

capabilities from the aqueous extract of Talinum 

Triangulare on the hippocampal pyramidal cells which 

could improve studying and recall. This agrees with David 

et al., (2008) who reported that Talinum triangulare has 

beneficial outputs on cerebral nerve cells. These 

ameliorative potentials could be ascribed to the elevated 

polyphenols (antioxidants) component in the plant which 

according to Pharm-Hey et al., (2008), could help to 

expunge excess free radicals, avert cell poisons as well as 

avert more harm from the SHB.   

 Immunohistochemical staining displayed little GFAP 

positive astrocytes in the hippocampus of array A rats. In 

contrast, astrogliosis and hypertrophied fibres were boldly 

elevated in the hippocampus of the SHB administered array. 

This corroborates Anderson et al., (2016) who documented 

that certain growth of astrocytes were observed after injury 

when the reactive reply is to preventive scar within the 

wound. The reactive astrocyte from other arrays 

administered with donepezil and Talinum triangulare were 

boldly elevated in the hippocampus when analogized with 

the negative control and reduce astrogliosis when 

analogized with the positive control administered with SHB. 

 The astrocytes (characteristic star-shaped cells in the 

brain and spinal cord called) have numerous functions 

including making available comprehensive structural, 

metabolic and trophic assistance to neurons (Sofroniew and 

Vinters, 2010; Verkhratsky and Butt, 2013) and regulate 

regular synaptic transmission (Halassa and Haydon, 2010). 

In response to damage inflicted on the central nervous 

system, astrocytes counter from their normal quiescence 

mode to a so called reactive mode. This headway of reactive 

gliosis is noticed by structural modifications (hypertrophy), 

physiological remodelling and absolute elevation in the 

expression of astrocyte specific intermediate filament and 

GFAP (Middeldop and Hol, 2011). The reactive astrocytes 

present in the nervous tissue indicate the early stage of 

neuronal cell loss (Abbas and Nelson, 2004). A drastic 

elevation in GFAP-positive astrocytes was seen in SHB 

administered array analogous to the control animals in the 

present study. Consequently, the investigation of GFAP is a 

sign for comprehending neurodegenerative alteration. 

Gliosis that happens in the scopolamine treated group could 

be caused by the creation of free radicals. Nerve cells are 

exactly susceptible to oxidative destruction due to their 

increased polyunsaturated fatty acid inclusion in cell 

envelops, increased oxygen devour and asthenic antioxidant 

aegis (Rego and Oliveira, 2003). Antioxidants may 

minimize such a reactive gliosis by decreasing the 

dangerous influence of reactive oxygen species in the 

central nervous system (Bell et al., 1995). 

 Immunohistochemical result from the present research 

displayed less expression of GFAP positive reactive 

astrocyte in group C to E. Reactive astrocytes chaperone all 

immediate wound and gradual neurological ailment. 

Reactive astrocytes while aiding cellular brace to beget 

axons (Anderson et al., 2016), can as well impair axon 

revitalization (Silver and Miller, 2004). When antioxidants 

are consumed either in diets or medications, it will 

neutralize reactive oxygen species from the living system 

and give health benefits. Talinum Triangulare leaves have 

been reported to possess antioxidants and minerals that help 

brain physiology. The depletion in GFAP expression cells 

in these experimental arrays may be ascribed to the 

antioxidant capabilities of the plant aqueous extract used in 

the present study. Studies have it that medicinal plants are 

rich source of antioxidant components such as flavonoids, 

quinones, phenolics, alkaloids  and vitamins C which can 

reduce the rate of occurrence of oxidative stress and related 

disease (Zhang et al., 2011), Talinum Triangulare extract 

contain many of these compounds. 

 Neurobehavioural parameter revealed that animals in 

array B administered SHB alone, displayed less prevalence 

and continuance in examination of new recognition 

analogous with array A that was fed with animal chow and 

water ad libitum. This indicates memory impairment as 

recall loss is generally the precocious signal of Alzheimer’s 

illness. This result is similar to Mugwagwa et al., (2015) 

who reported SHB caused recall impairment in long 

duration recall novel object recognition performance. In the 

current research, animals in arrays D and E revealed 

increased prevalence and continuance of examination of 

new material. This demonstrates that aqueous extract of 

Talinum triangulare may have memory-aiding activity 

against scopolamine-induced memory impairment. Our 

findings support David et al., (2008) who reported that 

Talinum triangulare possess favourable results on neurons 

of the cerebral cortex and may enhance the cognitive ability 

in Swiss albino rats. Consequently, data collected from 

NORT displayed that SHB induce studying and recall 

inhibition. This may be due to oxidative trouble from SHB, 

evidenced in the histological alterations and astrogliosis in 

the hippocampus of the Wistar rats. 

 In conclusion, aqueous extract of Talinium triangulare 

reduced atrophied cells and astrogliosis with enhanced 

spatial learning and memory in scopolamine induced-

Alzheimer type cognitive rats in the present study. 

Although, the potentials of aqueous extract of Talinium 

triangulare were dose dependent. 
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