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100, 120 and 140pg/ml) spectrophotometrically. The extract was dissolved
Keywords: in a base-tris (0.05 M) buffer. In this method, 200ul of acetylthiocholine
iodide (15mM), 1000pl of DTNB (3mM), and 200ul of test extract solution at
the different concentrations were mixed and incubated for 15 min at 30°C.
Then, the mixture was monitored spectrophotometrically at 412 nm 10
times, each 13 s. After that, 200ul of AChE (0.3U/ml) solution were added to
the initial mixture, to start the reaction and then the absorbance was
determined. Minimum inhibition of 7.2 #0.37% at 10pug/ml and maximum
inhibition of 78.26 +1.26% at 140ug/ml was exhibited. The ICs50 was found to
be 68.28pug/ml. Capsicum oleoresin at different concentrations showed a
dose-dependent decrease in AChE activity which was promising to suggest it
as a candidate for the management of Alzheimer's after further validation as
it can increase the availability of acetylcholine.
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INTRODUCTION

Alzheimer's disease (AD) is one of the most
common types of dementia associated with old
age. Scientific data from WHO estimate around
35.6 million people living with dementia
worldwide and expect it to double by 2030 and
triple by 2050 (Hung et al, 2016) Alzheimer’s is
a progressive neurodegenerative disorder
associated with memory impairment and cognitive
deficit with low levels of acetylcholine in the brain
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2012). One of the significant ways to treat the
disease is by enhancing acetylcholine levels in the
brain (Adewusi et al, 2011). The current drugs
used against AD are plant-derived alkaloids:
rivastigmine and galantamine. (Machado et al,
2015). Acetylcholine plays a vital role in cognitive
function including learning and memory and is
evident that the anticholinesterase (AChE) activity
has memory enhancing properties (Divya et al,
2014). Hence, AChE inhibition is considered as a
promising therapeutic strategy for other types of
dementia, myasthenia gravis, glaucoma and
Parkinson's disease and AD (Mehta et al, 2012).
Acetylcholinesterase inhibitors are associated
with many side effects such as anorexia, diarrhoea,
fatigue, nausea, muscle cramps as well as
gastrointestinal, cardiorespiratory, genitourinary
and sleep disturbances (Chattipakorn et al,
2007). Hence, there is a need for exploring the
nature for
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newer potent and long lasting AChE inhibitors with
minimal side effects. Many plants are explored for
their inhibitory effect on acetylcholinesterase and
thereby their use in Alzheimer's. (Anitha Roy et al,
2011; Shekarchi et al, 2013; Hajimehdipoor.,
2013; Soodi et al, 2014)

Capsicum oleoresin was used for the study was
isolated from Capsicum annuum (family
Solanaceae). Capsicum  oleoresin  contains
capsaicin. Capsaicin has excellent potential for
promoting vascular and metabolic health.
Capsaicin boosts metabolic rate modestly and its
transdermal patch, increase exercise time to an
ischaemic threshold in patients with angina.
(McCarty et al, 2015). Here in this study, the
capsicum oleoresin was evaluated for its
acetylcholinesterase inhibitory property.

MATERIALS AND METHOD
Chemicals and plant extract

Tris buffer, acetylthiocholine iodide, 5,5’-dithiobis
nitrobenzoic acid (DTNB). Capsicum oleoresin was
obtained from Synthite Industries Ltd, Kerala as
gratis.

In vitro acetylcholinesterase (AChE) inhibition
assay

Capsicum extract were examined for their AChE
inhibitory activities at different concentrations
(10, 20, 40, 60, 80, 100, 120 and 140pg/ml) and
were dissolved in a base-tris (0.05 M) buffer,
following the spectrophotometric method
developed by Ellman et al. (1961) as described by
Salles et al. (2003). In this method, 200pul of
acetylthiocholine iodide (15mM), 1000ul of DTNB
(3mM), and 200pl of test extract solution at the
different concentrations were mixed and
incubated for 15 min at 30°C. Then, the mixture
was monitored spectrophotometrically at 412 nm
10 times, each 13 s. After that, 200ul of AChE
(0.3U/ml) solution were added to the initial
mixture, to start the reaction and then the

absorbance was determined. The control
contained all components except the tested
extract. All treatments were performed in

triplicate with two replicates. The percentage of
AChE inhibitory activity (% IA) was calculated by
using the following equation:

IA (%) = (Activity of Control - Activity of Test)/
Activity of Control x 100

Estimation of ICs¢ values

The concentrations of the tested extract that
inhibited the hydrolysis of acetylthiocholine by
50% (ICso) were determined by a linear regression
analysis between the inhibition percentages
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against the extract concentrations by using
the Graph pad prism.
RESULTS AND DISCUSSION

Capsicum extract at different concentrations was
evaluated for its inhibitory effect on the
acetylcholinesterase activity. A concentration-
dependent decrease in AChE activity was observed
for all the tested concentrations of capsicum
oleoresin. Minimum inhibition of 7.2 + 0.37% at
10pg/ml and maximum inhibition of 78.26 *1.26%
at 140ug/ml was exhibited. The ICs50 was found to
be 68.28pug/ml (figure 1)
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Figure 1: Inhibitory effect of capsicum oleo-
resin on acetylcholine esterase

The study has proved the dose-dependent
inhibitory effect of capsicum oleoresin on AChE. It
showed maximum inhibition of 78.26 +1.26% at
140ug/ml was exhibited. The IC50 was found to be
68.28ug/ml. Hence, capsicum oleoresin may be
used for enhancing the availability of acetylcholine
in conditions such as Alzheimer’s disease.

The cholinergic deficit is found to be the consistent
and early finding in Alzheimer’s disease. Hence,
acetylcholinesterase was found to be the most
viable therapeutic target for symptomatic
improvement in Alzheimer's disease (Mehta et al,
2012). Acetylcholinesterase hydrolyses ACh to
choline and acetate, thereby terminating the effect
of Ach at cholinergic synapses. Hence, AChE is the
target of cholinesterase inhibitors used to address
the cholinergic deficit in Alzheimer’s disease
patients. (Ranjan and Kumari., 2017). Plants with
anticholinesterase activity may have a favourable

pharmacological profile in the treatment of
Alzheimer's disease. Natural products are
promising sources of acetylcholinesterase

inhibitors (Murray et al, 2013). Researchers have
proved that secondary metabolites such as
flavonoids and phenolic compounds can inhibit
AChE and could be useful in the treatment of AD.
(Uriarte — Pueyo et al, 2011).

Oleoresin of capsicum used for the study contains
capsaicin which is a capsaicinoid. Capsaicinoids
are gaining attention as a neutraceutical health
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supplement today with a wide variety of health
benefits ( Sandya and Trupti 2017). Capsaicinoids
have antioxidant activity because of the presence
of the phenolic ring in them. (Mitic et al, 2018;
Viktorija et al, 2014) Studies have proven the
merits of capsaicin in clinical evaluation for
endothelial function, the progression of
atherosclerosis in diabetics, angina, non-alcoholic
fatty liver disease, cardiac hypertrophy, metabolic
syndrome, hypertension, obesity and gastric
ulceration. It can inhibit gastric acid secretion,
boost secretion of alkali and mucous, and stimulate
gastric blood flow. (Mc Carty et al, 2015).
Capsaicin being one of the versatile
phytochemicals, positively its anticholinesterase
inhibitory effect of capsicum oleoresin will
contribute to the scientific community for further
investigation for its use in Alzheimer’s.

CONCLUSION

AChE inhibitory activity is promising to suggest
that capsicum oleoresin is a good candidate for the
management of Alzheimer's after further
validation as it can increase the availability of
acetylcholine. Moreover, compounds with AChE
inhibitory effect may also be used for the treatment
of senile dementia, myasthenia gravis, Parkinson's
disease and ataxia.

Conflict of Interest
Authors declare no conflict of interest
Acknowledgement

The authors thank Synthite Industries Ltd, Kerala
for providing capsicum oleoresin as a gift sample
and also express their gratitude to Ms.
Parameshwarari P.R Senior Research fellow,
SRMC, Chennai for interpreting the results.

REFERENCES

Adewusi, EA, Moodley, N, Steenkamp, V 2011. An-
tioxidant and acetylcholinesterase inhibitory ac-
tivity of selected southern African medicinal
plants. South African Journal of Botany, 77: 638-
644.

Anitha, R, Lakshmi, T, Geetha, RV 2011. Top three
herbs in Alzheimer’s disease - a review. Int ]
Pharma Bio Sci, 2(4): B362-B-375.

Chattipakorn, S, Pongpanparadorn, A, Pratcha-
yasakul, W, Pongchaidacha, A, Ingkaninan, K,
Chattipakorn, N 2007. Tabernaemontana divari-
cata extract inhibits neuronal acetylcholinester-
ase activity in rats. ] Ethnopharmacol,110:61-
68.

Dhivya, PS, Sobiya, M, Selvamani, P, Latha,2014. S,
An Approach to Alzheimer’s Disease Treatment

© International Journal of Research in Pharmaceutical Sciences

Priyadarshini M et al, Int. ]. Res. Pharm. Sci., 9(4), 1016-1019

with Cholinesterase Inhibitory Activity from Var-
ious Plant Species Int.J. PharmTech Res,6(5):
1450-1467.

Ferreira, A, Proenc, C, Serralheiro, MLM, Araujo,
MEM 2006. The in vitro screening for acetylcho-
linesterase inhibition and antioxidant activity of
medicinal plants from Portugal. ] Ethnopharma-
col, 108: 31-37.

Hajimehdipoor, H, Esmaeili, S, Shekarchi, M,
Emrarian, T, Naghibi, F 2013. Investigation of
some biologic activities of Swertia longifolia
Boiss. Res Pharm Sci, 8(4): 253-259.

Hung, Y, Kadziola, Z, Brnabic, AJM, Yeh, ], Fuh, ],
Hwang, ] Montgomery, W,2016. The epidemiol-
ogy and burden of Alzheimer's disease in Taiwan
utilising data from the National Health Insurance
Research Database. ClinicoEconomics and Out-
comes Research 2016:8 387-395

Ingkaninan, K, Temkitthawon, P, Chuenchom, K,
Yuyaem, T, Thongnoi, W 2003.Screening for ace-
tylcholinesterase inhibitory activity in plants
used in Thai traditional rejuvenating and neuro-
tonic remedies. ] Ethnopharmacol, 89: 261-264.

Machado, LP, Carvalho, LR, Young, MCM, Cardoso-
Lopes, EM, Centeno, DC, Zambotti-Villela, L,
Colepicolo, P, Yokoya, NS 2015. Evaluation of ac-
etylcholinesterase inhibitory activity of Brazilian
red macroalgae organic extracts.Revista Bra-
sileira de Farmacognosia, 25: 657-662.

McCarty, MF, DiNicolantonio, J]J, O'Keefe, JH 2015.
Capsaicin may have important potential for pro-
moting vascular and metabolic health Open
Heart 2015;2:e000262. doi:10.1136/openhrt-
2015-000262.

Mehta M, Adem A, Sabbagh, M (2012). New acetyl-
cholinesterase inhibitors for Alzheimer’s dis-
ease. Int ] Alzheimer's Disease Article ID 728983,
eight pages doi:10.1155/2012/728983.

Mitic D C. 2018. Synergistic Antioxidant Activity of
Clove Oleoresin with Capsicum Oleoresin and
Kalonji Seeds Extract in Sunflower Oil. Biomed ]
Sci &Tech Res. 3(4): BJSTR.MS.ID.000939. DOI:
10.26717/BJSTR.2018.03.000939.

Mukherjee, PK, Kumar, V, Houghton, P] 2007.
Screening of Indian medicinal plants for acetyl-
cholinesterase inhibitory activity. Phytother Res,
21:1142-1145.

Murray, AP, Faraoni MB, Castro MJ, Alza NP, Caval-
laro V (2013) Natural AChE inhibitors from
plants and their contribution to Alzheimer’s dis-
ease therapy. Curr Neuropharmacol 11: 388-
413.

1019



Oh, MH, Houghton, PJ, Whang, WK, Cho, JH 2004.
Screening of Korean herbal medicines used to
improve cognitive function for anti-cholinester-
ase activity. Phytomedicine 11: 544-548.

Orhan, I, Sener, B, Choudhary, MI, Khalid, A 2004.
Acetylcholinesterase and butyrylcholinesterase
inhibitory activity of some Turkish medicinal
plants. J. Ethnopharmacol, 91: 57-60.

Ranjan N, Kumari M (2017). Acetylcholinesterase
inhibition by medicinal plants: A Review Annals
of Plant Sciences 6.6 1640-44.

Rao, RV, Descamps, O, John, Bredesen, DE 2012.
Ayurvedic medicinal plants for Alzheimer’s
disease: a review. Alzheimer’s Research &
Therapy. 4:22.
http://alzres.com/content/4/3/22

Sandhya, P, Trupti, N (2017). Studies on Hypocho-
lesterolemic and Antidiabetic Activity of Capsi-
cum annuum Linn on Diet-Induced Obese Rats.
Int ] Pharmacogn Phytochem Res, 9(7); 921-927.

Shekarchi, M, Hajimehdipoor, H, Naghibi, F, Ara, L,
Zehan MH. Investigating acetylcholinesterase in-
hibitory effects of some Ferula species. ] Med
Plants. 2013; 12(46): 106-112.

Soodi, M, Naghdi, N, Hajimehdipoor, H, Choopani ,S,
Sahraei ,E 2014. Memory-improving activity of
Melissa officinalis extract in naive and scopola-
min-treated rats. Res Pharm Sci, 9(2): 107-114.

Uriarte-Pueyo, I, Calvo, MI 2011. Flavonoids as ac-
etylcholinesterase  inhibitors. = Curr  Med
Chem,18(34): 5289-5302.

Viktorija, M, Liljana, KG, Tatjana, R, Ana, C, Rubin,
G 2014. Antioxidative effect of Capsicum

oleoresins compared with pure capsaicin. IOSR ]
Pharm, 4: 44-8.

1020

Priyadarshini M et al, Int. ]. Res. Pharm. Sci., 9(4), 1016-1019

© International Journal of Research in Pharmaceutical Sciences


http://alzres.com/content/4/3/22

	ISSN: 0975-7538
	IJRPS | https://ijrps.com
	INTRODUCTION
	MATERIALS AND METHOD
	In vitro acetylcholinesterase (AChE) inhibition assay
	Estimation of IC50 values
	RESULTS AND DISCUSSION
	Figure 1: Inhibitory effect of capsicum oleo- resin on acetylcholine esterase
	CONCLUSION
	Conflict of Interest
	Acknowledgement
	REFERENCES


