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

• Emergence of new psychoactive substances (NPS)
• Africa – 3 NPS (2 plants)   (UNODC, 2017)
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Datura metel
• It is a shrub-like perennial 

plant of Solonaceae

• Used locally in wound, 
chasing termites from 
farm

• It 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).

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

• Abused as recreational drugs (0.86%) (Stella et al., 
2010; UNODC, 2015).
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Datura metel (Gegemu) in the news
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https://steemit.com/steemstem/@gentleshaid/the-
gegemu-party-a-real-life-story

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


Hippocampus
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Hypothesis
• Datura plants possess a compound that interact with 

NMDAR leading to memory deficit

10



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
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Experimental Framework
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(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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Result
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• Datumetine showed best 
binding fits to NMDAR



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

• Methods
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Groups Dose

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

0.25 Datumetine  
(n=10)

0.25 mg/kg body weight of datumetine for 14 days 
IP

1.0 Datumetine 
(n=10)

1.0 mg/kg body weight of datumetine for 14 days IP



Results
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0.25Datumetine

1.0Datumetine

DMSO

Datumetine induces epileptic seizures in mice



Datumetine effect on Memory
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Inter trial interval (ITI)= 1hr

Ethovision software v10. Netherlands

Memory index (%) =
𝑶𝒍𝒅 𝒐𝒃𝒋𝒆𝒄𝒕 𝒕𝒊𝒎𝒆

𝑶𝒍𝒅+𝑵𝒆𝒘 𝒐𝒃𝒋𝒆𝒄𝒕 𝒕𝒊𝒎𝒆
× 𝟏𝟎𝟎

% alternation =
𝐑𝐢𝐠𝐡𝐭 𝒅𝒆𝒄𝒊𝒔𝒊𝒐𝒏

𝐍𝐨.𝐨𝐟 𝐭𝐨𝐭𝐚𝐥 𝐚𝐫𝐦 𝒆𝒏𝒕𝒓𝒚−𝟐
× 𝟏𝟎𝟎
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Datumetine induces memory loss in experimental 
animals



• Objective #3
• To determine the electrical activity pattern following 0.1 

mL of 0.07 µM acute exposure of datumetine on NMDAR 
in post synaptic channel

• Methods
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Results
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Datumetine prolongs action potential (AP) activity in 
hippocampal neurons

Student t test, *p<0.05, **p<0.01



Results

5/7/2019 21

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

• Sacrifice

• Serial Sections

• Immunofluorescence

• Immunofluorescence + Expansion Microscopy

• Electron microscopy
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• Datumetine increases the expression of glial cells
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Results



• Datumetine increases the expression of glial cells
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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 subtype5/7/2019 27



Datumetine alters the activity of hippocampal neural subtype5/7/2019 28



Datumetine alters the activity of hippocampal neural subtype
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Datumetine induces hippocampal synaptic loss
30

DAPI + Neurofilament



Datumetine induces hippocampal synaptic loss
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DAPI + Neurofilament
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ANOVA (Tukey post hoc test). *p<0.05, **p<0.01, ***p<0.001, 
****p<0.0001



• 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

• Sacrifice

• Immunoblotting
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Results
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ANOVA (Tukey post hoc test). *p<0.05, **p<0.01

Datumetine downregulates NMDAR 
signaling molecules



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

Datumetine upregulates activity of CamKinase



• 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

• Sacrifice

• Quantitative Polymerase Chain Reaction (qtPCR)

5/7/2019 36



Results

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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