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Alzheimer’s disease is a severe, chronic neurodegenerative disease that accounts for about 80%
cases of dementia. The disease is characterized by loss of cognitive function, primary memory,
judgement and reasoning, movement coordination and pattern recognition. The study assessed
neurobehavioural enhancement of scopolamine-induced Alzheimer type cognitive dysfunction in
female and male rats, following administration of ethanol extract of Telfairia occidentalis seeds.
With ethical approval from the Faculty of Basic Medical Sciences, University of Calabar,
Calabar, Nigeria (FAREC-FBMS 042ANA3719), thirty Wistar rats weighing between 180-200
g were used for the study and grouped into five. Alzheimer’s type cognitive dysfunction was
induced in groups II through V before the extract and drug administration followed by Morris
water maze test. The result revealed enhanced learning and memory (p < 0.05) compared to the
positive (group II) treated with scopolamine only which may be attributed to the phytochemical
components of the ethanol extract of Telfairia occidentalis seeds that may have caused
development of more synapses leading to learning and memory improvement. In conclusion,
ethanol extract of Telfairia occidentalis seeds enhanced learning and memory in scopolamine
hydrobromide-induced Alzheimer type cognitive dysfunction in rats.
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Introduction
Cognitive dysfunction including Alzheimer’s disease (AD)
and other neurodegenerative disorders are major health problem
which are debilitating in nature. 1,2 The global prevalence of dementia
in adults aged >60 years ranged from 5 to 7% with AD as the most
common type followed by vascular dementia.3,4 There are scarce and
conflicting reports on the prevalence of dementia with far-reaching
implications on the public health policies in the sub-Saharan
Africa.3,5,6 In Nigeria, incidence of dementia and Alzheimer’s in the
Yoruba Africans is two to three times less, compared to the African
Americans.7 However, cases of dementia increased by 400% over the
past 20 years such as from 1995-2015.8 Research also revealed gender
difference on the incidence of AD in which two thirds of patients with
AD are women, raising the intriguing suggestions that there are
biological mechanisms underlying the higher incidence of AD in
women.9 Neuroprotection refers to strategies and mechanisms able to
defend the central nervous system against neuronal injury due to acute
stroke or trauma including chronic neurodegenerative disorders. 10
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Recently, the use of herbal plants such as Telfairia occidentalis
(pumpkin) as an alternative in the prevention of AD has become
paramount to many scientists. 11 Telfairia occidentalis seeds are flat
and dark green; some of which are enveloped in a yellow-white shell;
though, some produce seeds without husk. The nutritional value of
pumpkin seed is based on its high protein contents and high
percentage of oil which is common in our locality and grows in most
part of Nigeria.12 Since AD affects predominantly the cerebral cortex
and hippocampus, Telfairia occidentalis containing neuroprotective,
antioxidants, antidiabetic, antibacterial, anti-inflammatory and
antifungal effects may help to reduce or ameliorate the disease. 13,14
Moreover, neurodegenerative disease is attributed to oxidative stress
induced by the generation of free radicals causing cellular damage by
modifying macromolecules such as DNA, carbohydrates, proteins and
lipids.15,16 The endogenous (secretion of glutathione by neuronal cells)
and exogenous antioxidants from Telfairia occidentalis help to
neutralize excess free radicals, protect cells against toxic effects and
also, contribute to disease prevention. 17 The free radical scavenging
property of Telfairia occidentalis, attributed to the presence of high
amount of polyphenols (flavonoids and vitamin C) may provide safer
and enhanced alternative, 18,19 hence, the rationale to investigate the
neurobehavioral effect of ethanol extract of Telfairia occidentalis
seeds in scopolamine hydrobromide-induced Alzheimer type cognitive
dysfunction in rats in the present study.

Materials and Methods
Breeding of animals
Thirty adult female and male Wistar rats weighing between 180-200 g
were obtained from the University of Calabar animal farm and kept in
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animal room in the Department of Anatomical Sciences for two weeks
under standard conditions of temperature (27 oC – 30oC) for
acclimatization. The animals were fed with rat chow bought from the
Agro Feed Mill Nigeria Limited, Calabar and allowed access to
drinking water. After acclimatization, the experimental rats were
randomly grouped into five, each containing six rats designated as I,
II, III, IV and V.
Ethical approval
Ethical approval was obtained from the Faculty of Basic Medical
Sciences, College of Medical Sciences, University of Calabar,
Calabar, Nigeria (Approval number: FAREC-FBMS 042ANA3719) in
line with the principles of laboratory animal care (NIH publication
NO. 85-23, revised 1985) as well as specific national laws applied.
Plant extract preparation
Fresh Telfairia occidentalis seeds were obtained from the Watt
market, Calabar, Cross River State, Nigeria. The fresh Telfairia
occidentalis seeds were identified, authenticated and registered with
voucher number: HERB/BOT/UCC/322 in the Department of Botany,
University of Calabar, Calabar. The plant seeds were removed from
the shell, washed to free debris, chopped into smaller pieces and airdried in the laboratory. The dried samples were blended into powdered
form and 100 g of the powdered seeds soaked in 80% ethanol which
was later agitated using blender with model number Bravo3JARS
Mixer grinder and kept to cool (0-8oC) for 48 hours. The mixture was
then filtered using chess cloth and Whatman No.1 filter paper. The
filtrate was concentrated in a vacuum at temperature of 40-45oC to
obtain the crude paste, kept in a cool dry place for use during
administration.
Induction of Alzheimer’s type cognitive dysfunction
Alzheimer’s type cognitive dysfunction was induced to the adult
female and male rats in groups II, III, IV and V through intraperitoneal
injection of 1.0 mg/kg body weight of scopolamine hydrobromide
(SHB) for 7 days.
Determination of LD50
LD50 of the ethanol extract of Telfairia occidentalis seeds was
established to be >7000 mg/kg according to the Lorke’s method. The
dosage was determined using 12.5% (875 mg/kg) and 25% (1750
mg/kg) of 7000 mg/kg body weight of ethanol extract of Telfairia
occidentalis seeds.
Plant extract and Donepezil administration
Group I served as the negative control and received animal feed and
water ad libitum; group II served as the positive control and received
1.0 mg/kg body weight of SHB only; group III received 1.0 mg/kg
body weight of SHB and 875 mg/kg body weight of ethanol extract of
Telfairia occidentalis seeds; group IV received 1.0 mg/kg body weight
of SHB and 1750 mg/kg body weight of ethanol extract of Telfairia
occidentalis seeds while group V received 1.0 mg/kg body weight of
SHB and 1.0 mg/kg body weight of Donepezil.
Morris water maze test
Twenty-four hours after the last administration, the experimental
animals were subjected to Morris water maze (MWM) test in order to
assess spatial learning and memory.20 The rats were trained to use
extra maze visual cues to locate an escape platform hidden just below
the surface of opaque water.21 The ability to do this depends on
learning and remembering locations. The hidden platform version of
MWM is a test of spatial memory sensitive to hippocampal damage
while the visible platform version of MWM is a non-hippocampal
task, disrupted by dorsal striatum lesion. 22 The testing in Morris water
maze lasted for seven days. The animals were trained for six days; the
first three days were for acquisition training with the invisible escape
platform (North-West quadrant). Day 4 to 6 were the reversal training
with the invisible escape platform (South-East quadrant). On the
seventh day, a probe trial was conducted with no escape platform.
Statistical analysis
Data obtained were analysed using the Analysis of Variance
(ANOVA) with values expressed mean ± standard error of mean
(SEM) at p ˂ 0.05.
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Results and Discussion
Figure 1 shows values of swim latency (sec) for the three (3) days
acquisition training. These are: 41.40 ± 4.34, 16.47 ± 4.26 and 23.01 ±
3.84 (group I); 55.11 ± 4.94, 38.63 ± 5.25 and 41.72 ± 3.11 (group II);
26.97 ± 2.30, 26.11 ± 1.87 and 13.93 ± 2.29 (group III); 36.51 ± 3.44,
31.64 ± 3.03 and 26.08 ± 2.70 (group IV); 41.99 ± 4.12, 22.21 ± 5.06
and 23.56 ± 6.30 (group V). The swim latency for groups III and IV
acquisition training for day 1 was significantly lower compared to the
groups I and II. Group V was significantly not different compared to
the control group I but significantly different compared to group II (p
< 0.05). The swim latency during the acquisition training period in the
different experimental groups showed that day 2 acquisition training
in all the experimental groups were significantly lower when
compared to the day 1 acquisition training (p < 0.05). During the day 2
acquisition training, the swim latency of group II was significantly
higher compared to the control group and other experimental groups,
indicating memory deficit in the positive control group II; groups III,
IV and V were significantly higher compared with the negative control
group I. During day 3-acquisition training, the swim latency of group
II was significantly higher compared to the control group I and groups
III, IV and V. Groups III, IV and V were not significantly different
compared to group I. However, group III was significantly lower
compared to the other groups (p < 0.05).
Figure 2 shows values of swim latency (sec) for three (3) days reversal
training which include: 29.18 ± 2.67, 13.64 ± 2.28, and 7.43 ± 0.75
(group I), 40.49 ± 8.01, 26.26 ± 5.04 and 15.53 ± 2.48 (group II);
28.80 ± 5.38, 16.30 ± 2.85 and 12.68 ± 2.40 (group III); 32.42 ± 4.75,
18.16 ± 3.38 and 15.20 ± 2.70 (group IV); 35.83 ± 5.50, 24.51 ± 5.28
and 20.40 ± 3.47 (group V). Day 4, 5 and 6 were tested for reversal
training. Similar to the results of the acquisition tests, the swim
latency was higher in group II treated with scopolamine hydrobromide
compared to the normal control; group I (Figure 2). Group IV was
significantly higher compared to the control group I and lower
compared to positive control group II (p < 0.05). The swim latency
during the reversal training period in the different experimental groups
showed that day 5 (Figure 2) was significantly lower compared to day
4 reversal training period (p < 0.05). However, group V showed
significant difference compared to the treated groups on the 5 th day of
reversal training, indicating learning deficit (p < 0.05) (Figure 2).
Figure 3 shows values of swim latency in the different groups during
probe trial on day 7 of MWM test. The probe trial in North-West
(NW) and South-East (SE) quadrants are 8.10 ± 1.37 and 18.29 ± 0.69
(group I); 04.2 ± 1.04 and 11.21 ± 1.45 (group II); 11.76 ± 3.01 and
14.78 ± 2.26 (group III); 6.00 ± 0.62 and 17.10 ± 0.91 (group IV);
10.10 ± 0.43 and 14.35 ± 0.82 (group V). Result in Figure 3 revealed
that group II was significantly reduced in the SE and NW quadrants
compared to groups I, III, IV and V, indicating memory deficit.
Groups III and V were significantly reduced compared to group I in
the SE quadrant, while in the NW quadrant, group IV was
significantly lower compared to group I with groups III and V
indicating a significant increase compared to group I which revealed
memory enhancement (p < 0.05).
In the present study, an invisible platform was kept at a predetermined
quadrant (NW) during day 1, 2 and 3 of the acquisition training. The
time taken to reach the platform indicates spatial learning and
memory. The MWM test result (Figures 1 and 2) showed general
increase in escape latency of the scopolamine hydrobromide (SHB)
treated group during the acquisition and reversal training compared to
the negative control. This indicates learning impairment induced by
SHB which support similar literatures on scopolamine inducing
memory impairment assessed using MWM. 23-25 The result of
donepezil significantly reversed this effect by decreasing the escape
latency time, attributed to the nootrophic properties of donepezil in the
present study. Patients with Alzheimer’s have profound deficits in
cognitive and social functions mediated in part by a decline in
cholinergic function. Acetylcholinesterase inhibitors (AChEI) are the
most commonly prescribed treatment for the cognitive deficits in
patients with AD.26 Donepezil is an AChEI and possibly improved
scopolamine-induced impairment by inhibiting acetylcholinesterase
activity and improving cholinergic neurotransmission in the brain.
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In this study, the experimental rats in groups III and IV treated with
the ethanol extract of Telfairia occidentalis seeds showed reduced
escape (swim) latency time. This inferred that the ethanol extract of
Telfairia occidentalis seeds reversed SHB-induced cognitive
impairment. This result is in tandem with similar work, which
established that scopolamine induces memory impairment associated
with the attenuation of cholinergic neurotransmission as well as
increased processes connected with oxidative stress in the brain. 27
Meanwhile, the mechanism of action of these plants in mitigating the
deleterious effect of scopolamine may be through its antioxidant
properties or acting as acetylcholinesterase inhibitor.
The probe trial in MWM used in the present study, determines
whether the animals remembered the hidden platform in the target
quadrants. Result (Figure 3) showed that the SHB treated group II
indicate the least time spent on the target quadrants, demonstrating
lack of memory. The probe trial constitutes evidence for spatial
memory as the experimental rats with hippocampal lesion do poorly in
probe test in the group treated with SHB alone, during the probe trial
day of the present study. This findings correlate with similar
works.28,29
In the present study, group I spent most time in the SE quadrant
followed by groups III, IV and V compared with group II. Group II
spent less time in the NW quadrant compared with group I while
group III and V spent more time in the NW quadrant. This result
support similar work in which atrophied, karyorrhectic and disrupted
plasma membrane of pyramidal cells in the hippocampus were
ameliorated following administration of the aqueous Telfairia
occidentalis seeds in scopolamine-induced Alzheimer type cognitive
dysfunction in rats.30 In addition, the treated groups (III, IV and V)
that demonstrated intact spatial working memory may be due to the
antioxidant contents in the ethanol extract of Telfairia occidentalis
seeds. This may however, be dose-dependent as enhancement of
neurobehaviour was influenced in the experimental rats used in the
present study.
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Figure 2: Comparison of swim latency during reversal training
on days 4, 5 and 6 of Morris water maze test.
Values are expressed as mean ± SEM, n= 6. * = significantly different
control at P < 0.05, a = significantly different scopolamine
hydrobromide at P < 0.05, b = significantly different Donepezil at P <
0.05.
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Figure 1: Comparison of swim latency in the different
experimental groups during acquisition training on day 1, 2
and 3 of Morris water maze test.
Values are expressed as mean ± SEM, n = 6. * = significantly different
control at P < 0.05, a = significantly different scopolamine
hydrobromide at P < 0.05, b = significantly different Donepezil at P <
0.05.

Figure 3: Comparison of swim latency in the different groups
during probe trial on day 7 of Morris water maze test.
Values are expressed as mean ± SEM, n= 6. * = significantly different
control at P < 0.05, a = significantly different scopolamine
hydrobromide at P < 0.05, b = significantly different Donepezil at P <
0.05.

Conclusion
In conclusion, the present study showed that the ethanol extract of
Telfairia occidentalis seeds enhanced learning and memory in
scopolamine hydrobromide-induced Alzheimer type cognitive
dysfunction in rats.

284
© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License

Trop J Nat Prod Res, July 2020; 4(7):282-285

Conflict of interest
The authors declare no conflicting interest
15.

Authors’ Declaration

16.

The authors hereby declare that the work presented in this article is
original and that any liability for claims relating to the content of this
article will be borne by them.
17.

Acknowledgements
The authors wish to acknowledge the support from the Management
and staff of the Department of Anatomical Sciences, University of
Calabar, Calabar, Nigeria, for providing the facilities used in the
present study.

18.

19.

References
1.

2.

3.

4.

5.

6.

7.

8.

9.
10.

11.

12.

13.

14.

Commenges D, Scotet V, Renaud S, Jacqmin-Gadda H,
Barberger-Gateau P, Dartigues JF. Intake of flavonoids and
risk of dementia. Eur J Epi. 2000; 16(4):357–363.
Blendon RJ, Benson JM, Wikler EM, Weldon KJ, Georges
J, Baumgart M. The impact of experience with a family
member with Alzheimer’s disease on views about the
disease across five countries. Int J Alz Dis. 2012; 2012:903912.
Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri
CP. The global prevalence of dementia: a systematic review
and meta analysis. Alzh Dem. 2013; 9(1):63-75.
Akter SFU, Rani MFA, Nordin MS, Ab-Rahman J, Aris,
MAB, Rathor MY. Dementia: prevalence and risk factors.
Int Rev Soc Sci Hum. 2012; 2(2):176–184.
Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L,
Ganguli M. Global prevalence of dementia: a Delphi
consensus study. The Lancet. 2005; 366(9503):2112–2117.
Paddick S, Longdon AR, Kisoli A, Dotchin C, Gray WK,
Dewhurst F. Dementia prevalence estimates in sub-Saharan
Africa: comparison of two diagnostic criteria. Glob Health
Act. 2013; 6:1–7.
Hendrie HC, Osuntokun BO, Hall KS, Ogunniyi AO, Hui
SL, Unverzagt FW. Prevalence of Alzheimer’s disease and
dementia in two communities: Nigerian Africans and
African Americans. The Am J Psychol. 1995;
152(10):1485–1492.
Davies A, Ansa A, Martinsixtus E, Kit C, Ayo O, Michael
OH. Prevalence of dementia in Nigeria: a systematic
review of the evidence. J Glob Health Rep. 2019;
3:e2019014.
Alzheimer Association. Alzheimer disease facts and figures.
Alz Dem. 2017; 4 (2):325-373.
Kummar S, Gutierrez M, Doroshow JH, Murgo AJ. Drug
development in oncology: classical cytotoxics and
molecularly targeted agents. Br J Clin Pharm. 2006;
1(62):15-26.
Adamoye OA, Achem J, Akintayo OO, Fafunso MA.
Hypolipidemic effect of Telfairia occidentalis (fluted
pumpkin) in rats fed a cholesterol-rich diet. J Med Food.
2007; 10(2):330-336.
Nakiae SN, Rade D, Kevin D, Strucelj D, Mokrove AK,
Bartoliae M. Chemical characteristics of oils from naked
and husk seeds of Cucurbita pepo L. Eur J Lip Sci Tech.
2006; 108:936-943.
Nkosi CZ, Okpoku AR, Terbalanche SE. Antioxidative
effects of pumpkin seed (Cucurbita pepo) protein isolate in
CCl4-Induced liver injury in low-protein fed rats. Phytother
Res. 2006; 20(11):935-940.
Apostolova LG, Green AE, Babakchanian S, Hwang KS,
Chou YY, Toga AW. Hippocampal atrophy and ventricular

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

enlargement in normal aging, mild cognitive impairment
and
Alzheimer’s
disease. Alz
Dis
Assoc
Dis.
2012; 26(1):17–27.
Korolev VG. Excision repair of damaged DNA bases: DNA
glycosylases. Rus J Genet. 2005; 41(6):583-592.
Lian H, Yang L, Cole A, Sun L, Chiang AC, Fowler SW.
NFkB-activated astroglial release of complement C3
comprises neuronal morphology and function associated
with Alzhemer disease. Neur. 2015; 85:101-115.
Pharm-Huy LA, He H, Phar-Huy C. Free radical.
Antioxidants in disease and health. Int J Biomed Sci. 2008;
4(2):89-96.
Oboha G, Ademilayia AO, Akinyemia AJ, Henleb T,
Jamiyu A, Saliua JA. Inhibitory effects of polyphenol-rich
extracts of jute leaf (Corchorus olitorius) on key enzyme
linked to type 2 diabetes (α-amylase and α-glucosidase) and
hypertension (angiotensin 1 converting enzyme) in vitro. J
Funct Food. 2012; 4:456-458.
Nwanna EE and Oboh G. Antioxidant and hepatoprotective
properties of polyphenol extracts from Telfairia
occidentalis (fluted pumpkin) leaves on acetaminophen
induced liver damage. Pak J Bio Sci. 2007; 10:2682-2687.
Morris MC, Evans DA, Bienias JL, Tangney CC, Bennett
DA, Aggarwal N, Wilson RS, Scherr PA. Dietary intake of
antioxidant nutrients and the risk of incident Alzheimer
disease in a biracial community study. J Am Med Assoc.
2002; 287:3230-3237.
Vorhees CV and Williams MT. Assessing spatial learning
and memory in rodents. Inst Lab Anim Res J. 2014;
55(2):310-332.
McDonald RJ and White NM. Parallel information
processing in the water maze: evidence for independent
memory systems involving dorsal striatum and
hippocampus. Behav Neur Bio.1994; 61:260-270.
Lee B, Sur B, Shim J, Dae-Hyun H, Lee H. Acupuncture
stimulation improves scopolamine-induced cognitive
impairment via activation of cholinergic system and
regulation of BDNF and CREB expressions in rats. Compl
Altern Med. 2014; 14:338-351.
Han RW, Zhang RS, Chang M, Peng YL, Wang P, Hu SQ,
Choi CL, Yin M, Wang R, Han YF. Reversal of
scopolamine induced spatial and recognition memory
deficits in mice by novel multifunctional dimers biscognitins. Brain Res. 2012; 1470:59-68.
Rabiei Z, Mokhtari S, Asgharzade S, Gholami M, Rahnama
S, Rafieian-Kopaei M. Inhibitory effect of thymus vulgaris
extract on memory impairment induced by scopolamine in
rat. Asian Pac J Trop Biomed. 2015; 5(10):845-851.
Lidner MD, Hogan JB, Hodges DB, Orie AF, Chen P,
Corsa JA, Leet JE, Gillman KW, Rose GM, Jones KM,
Gribkoff BK. Donepezil primarily attenuates scopolamineinduced deficits in psychomotor function, with moderate
effects on simple conditioning and attention, and small
effects on working memory and spatial mapping.
Psychopharm (Berl). 2006; 188:629-640.
Fan Y, Hu J, Li J, Yang Z, Xin X, Wang J, Ding J, Geng N.
Effect of acidic oligosaccharide sugar chain on
scopolamine-induced memory impairment in rats and its
related mechanisms. Neurosci Lett. 2005; 374 (3):222-226.
Morris RGM, Garrud P, Rawlins JN, O'Keefe J. Place
navigation impaired in rats with hippocampal lesions. Nat
1982; 297(5868):681-683.
Sutherland RJ, Whishaw IQ, Kolb B. A behavioral analysis
of spatial localization following electrolytic, kainite or
colchicine-induced damage to the hippocampal formation in
rats. Behav Brain Res. 1983; 7(2):133-153.
Eru ME, Paulinus SO, Igiri AO, Akpaso MI. Enhanced
effect of aqueous extract of Telfairia occidentalis seed on
the microstructure of the hippocampus of scopolamine
hydrobromide-induced cognitive dysfunction rats. Asian J
Res Rep Neurol. 2020; 3(1):5-10.

285
© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License

