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Introduction

 Africa accounts for 50% of global drug users (UNODC,
2018).

* Emergence of new psychoactive substances (NPS)
e Africa—3 NPS (2 plants) (UNODC, 2017)



Estimated number of drug users in Nigeria

Cannabis 10.6 million
Opioids 4.6
Cough syrups B as

Tranquilizers/sedatives] 0.4
Cocaine 0.09
Heroin 0.08
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Annual prevalence of drug use by gender in Nigeria, 2017
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Estimated Estimated = Estimated @ Estimated @ Estimated & Estimated
prevalence - number® prevalence . number”  prevalence | number’

Anydmg e T W 1ossoooo ........................ = 3‘430000 B “300'000
High-risk drug use 06 319000 012 57000 04 376000
gfggf D 0.12 ° 61,000 0.04 18,000 0.08 80,000
Bydmgtype .............. CTT R N S s ke ......... - ...............
i [ —— prvens o 9360 o S e . 8 280000 o 10640 o
Opioids 6.0 3010 000 33 1,606,000 4.7 4,610,000
Hemm : .................... 01- ............. 71000_ ................. 003- ......... 16000 ............... 2 - ............... - 7000
Pharmaceutical oproeds : : :

{tramadol, codeine, 6.0 3,008,000 : 337} 1,600,000 : 4.7 4,608,000
morphine) '

Cocaine 0.1 71,000 0.04 | 21,000 | 0.1 | 92,000
Tranthzerysedawes- ................ s z & 000- .................. T 212000 ............... = - 431000
Amphetamines | 03| 16100 . 02 . 77,000 | . 02 238000
Pharmaceutical : : : : :

amphetamine and 0.2 96,400 : 0.1: 58,100 : 0.2 : 155,000
ifficit amphetamme : i i
Memampheramme ....... | s 69500- ............... s 19000 ............ = - ....... - 9000
Ecstasy 0.4 211,000 0.3 129,000 | 0.3 ! 340,000
Hallucinogens 0.03 16.500 0.02 10.000 0.03 27.000
Solventsfinhalants 05 : 248, ooo 0.1 ! 51,000 0.3 | 300,000
Coughsy{ups ............... AR s 3 1157 000 S i 200000 s s 2350 o

UGN SR S SN <SS SIS - YRR PR SRS S LS

' UNODC, 2018 :



Datura metel

* It is a shrub-like perennial e
plant of Solonaceae

* Used locally in wound,
chasing termites from
farm

* |t contains mainly;
atropine; scopolamine
and hyosciamine

(Globinmed, 2017)

Figure 1: Datura metel Plant
(Globinmed, 2017)
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* Datura metel has medicinal use long ago (Safford,
1921).

* Treatment of asthma, cancer, as antibiotics (Devi et
al., 2011; Hilal et al., 2014).

e Use as a mind-altering drug (Arefi et al., 2016)

* Abused as recreational drugs (0.86%) (Stella et al.,
2010; UNODC, 2015).



Datura metel (Gegemu) in the news

NIGERIAN —

N E Home  News  Nigeria 2019 Elections

T o Lk

One Dies, Five Hospitalised After Taking “Gegemu”

Ev Biola Azeez- llorin. Lz=t updzted Mar 29, 2017

-
PUN( H HOME NEWS 2019 ELECTIONS SPORTs METRO PLUS POLITICS BUSINESS ENTERTAINMENT EDITORIAL COLUMNISTS

SATURDAY CRIME

‘elebrant, landlady, neighbours desert building after
euests die after party oo
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The 'gegemu’ Party: A real life story

9 gentleshaid (67}~ in steemstem « 10 months ago

However, up till today, none of those that participated nor the celebrant
himself could recall what transpired during the party. How the celebrant

got to Benin overnight remains an absolute mystery

https://steemit.com/steemstem/@gentleshaid/the-
gegemu-party-a-real-life-story
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https://steemit.com/steemstem/@gentleshaid/the-gegemu-party-a-real-life-story
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Hypothesis

e Datura plants possess a compound that interact with
NMDAR leading to memory deficit



General Aim of Study

* This study is aimed at identifying compound(s)
interacting with NMDAR and its molecular
mechanism responsible for memory decline seen
in Datura plant exposure using in vivo model



Experimental Framework
\ Mltochondrla

CaZ+

Nucleus Ca?*
NMDAR
Transcrlptlon 6 j /
Protem synthe5|s l
ca2+
2+
CREB ™ AMP

_—Calceneurin

N

(Dingledine et al., 1999; Zito and Scheuss, 2009)
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Specific Objectives

* Objective #1

* To conduct computational simulations for identifying
Datura compounds interaction with NMDAR

* Methods
* Flexible simulation using autodock vina software
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Vol. 7(39), pp. 2885-2897, 17 October, 2013

DOI: 10.5897/JMPR11.1657 -
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Result

'QMDAR, allosteric Si

5/7/2019

gdatumetine

Datumetine showed best
binding fits to NMDAR

14



* Objective #2
* To assess behavioral changes due to datumetine exposure

e Methods

DMSO (n=10) 0.1 mL of DMSO for 14 days (as control) IP

0.25 Datumetine 0.25 mg/kg body weight of datumetine for 14 days
(n=10) IP

1.0 Datumetine 1.0 mg/kg body weight of datumetine for 14 days IP
(n=10)
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Results

1.0Datumetine

Datumetine induces epileptic seizures in mice
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Datumetine effect on Memory
Training Setup Testing Setup

Inter trial interval (ITl)= 1hr

&2 | |2’
O [
- 0/ — Old object time
Memory Index (/0) Old+New object time x 100
: Right decisi
% alternation = X100

No.of total arm entry—2

Ethovision software v10. Netherlands
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Datumetine induces memory loss in experimental
animals ,..

% Alternation
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1.0 Datumetine
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Novel Object

Control

<— Old Object

0.25 Datumetine

1.0 Datumetine
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* Objective #3

* To determine the electrical activity pattern following 0.1
mL of 0.07 uM acute exposure of datumetine on NMDAR
in post synaptic channel

* Methods
V+ ' ’

Tetrode —— ! : )

N ‘ . =

- ~. Input —— el NS '

\ - - Output e————g
e cA3 | » , *
: / Computer
DG~ g V-

e

—— Amplifier

\w

Mouse hippocampus
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Results

Control

1

Datumetine

—
)
'
‘ZJ 2
= “T 15000 -
3+
Q T o
= e g
1= 2. 10000
%)
— % S | ==
slenn @ B
0 1 o € 50001 [
AN =) e
(.\éo < R e
& AN () o N
X0 o) @
N &
N g
>
Q

Datumetine prolongs action potential (AP) activity in
hippocampal neurons

Student t test, *p<0.05, **p<0.01
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Datumetine alters bursts pattern of hippocampal neurons
Student t test, *p<0.05, **p<0.01



* Objective #3

* To assess the in vivo neural effects of long term
datumetine exposure on C57BL/6 mice

* Methods

* Treatment for 14 days

e Sacrifice

* Serial Sections

* Immunofluorescence

* Immunofluorescence + Expansion Microscopy
* Electron microscopy
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1.0Datumetine

 Datumetine increases the expression of glial cells
23
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DAPI

0.25Datumetine

1.0Datumetine

DMSO

 Datumetine increases the expression of glial cells
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0.25Datumetine
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Datumetine increases the expression of excitatory neurons
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Datumetine increases the expression of inhibitory neurons
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Datumetine alters the activity of hippocampal neural subtype 27



Jatumetineé alters the activity of hippocampal neural subtype



0.25Datumetine

Datumetine alters the activity of hippocampal neural subtype
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D.25 Datumetine .0 Datumetine

DAPI + Neurofilament

Datumetine induces hippocampal synaptic loss




Control

DAPI + Neurofilament

Datumetine induces hippocampal synaptic loss
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* Objective #4

* To assess changes in some downstream NMDAR
signalling molecules after long term datumetine
exposure on C57BL/6 mice

* Methods

* Treatment for 14 days
e Sacrifice
* Immunoblotting

5/7/2019
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0.25 Datumetine £ 0 Dikimatina

Datumetine downregulates NMDAR
signaling molecules

ANOVA (Tukey post hoc test). *p<0.05, **p<0.01
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1.0 Datumetine

ule

Control 0.25 Datumetine Control 0.25 Datumetine
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ANOVA (Tukey post hoc test). *p<0.05, **p<0.01

Datumetine upregulates activity of CamKinase

5/7/2019

1.0 Datumetine

35

- wedd



* Objective #5

* To assess changes in expression of Glutamate receptor
genes after long term datumetine exposure on C57BL/6
mice

* Methods

* Treatment for 14 days
e Sacrifice
* Quantitative Polymerase Chain Reaction (qtPCR)
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ANOVA (Tukey post hoc test). *p<0.05, **p<0.01, ***p<0.001

Datumetine downregulates expression of some
glutamate receptor genes



Conclusion

* Datumetine binds with NMDAR as positive modulator

* Long term datumetine exposure downregulates LTP
signaling molecules
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