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Developement of the drug market
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Development of the drug market
What are the main problems?

• Long time legal available
• Appearence of over 560 new substances of which 380 were

discovered in only 5 years
• Cheaper
• Quality control/ dose
• Orderable over the internet
• Synthetically producible
• Purity



Synthetic cathinones

Mephedrone

„Meow-meow“

Methylone

„explosion“

MDPV

„Cannibal drug“



It seems like these two drugs behave as fraternal, but not as identical twin sisters



Methylendioxypyrovalerone (MDPV)

• Selective Catecholamine transporter blocker
• MDPV is more selective for DA system:

• 50-fold more potent at DAT 
• 10- fold more potent at NET 
• 10-fold less potent at SERT 

• More potent in inducing locomotor activation  

The aim is to determine the cross
reactivity in the rewarding test of

Conditioned place preference



Conditioned place preference

Day 1 pretest

Day 2-5 conditioning phase

Day 6 test -> preference score



Experimental design

conditioning extinction reinstatement extinction

MDPV 2mg/kg
MDPV 4mg/kg

10mg/kg Cocaine

1 and 0.5 MDPV
2, 1 and 0.5 MDPV / 5, 10 Cocaine

5, 2.5 and 1.25 Cocaine/ 1 and 2 MDPV



Extinction sessions with MDPV



CPP results of Cross CPP

Positive response to the other drug



Analysis of the parameters

pretest conditioning test

24h after CPP sacrif
Delta FosB, 

CB1,
Arc,
G9a

extinction

1 week

Saline
injection
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MDPV 2 mg/kg
16 sessions

Cocaine 10 mg/kg
6 sessions>



Analysis of the parameters

pretest conditioning test

2h after sacrif
delta FosB,

CB1,
G9a,
Arc,

c-Fos

extinction

Priming dose 

1 week



G9a expression after priming dose of MDPV, Cocaine and Saline
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ARC expression after priming dose of MDPV, Cocaine and Saline

CPP MDPV 2 mg/kg
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Neuroplasticity

Drug induced effects

G9a ↓ ∆Fos B ↑Arc ↑

Gene expression ↑

Neuroplasticity ↑



cFos expression after priming dose of MDPV, Cocaine and Saline
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Todtenkopf et al 2009: 
↓ cFos ⇔ locomotor sensitization

MDPV-conditioned (2mg/kg)MDPV-conditioned (2mg/kg) Cocaine-conditioned (10mg/kg)



↓ cFos ⇔ locomotor sensitization

10 mg/kg 2 mg/kg 



Conclusion

• MDPV is a more potent psychostimulant than Cocaine. The  
equieffective doses in locomotor activity are 1mg/kg of MDPV and 10 
mg/kg of Cocaine

• MDPV has a rewarding effect at 1, 2, 4 mg/kg evidenced in CPP
• The equieffective doses in a CPP are 2mg/kg of MDPV and 10mg/kg 

of Cocaine
• The extinction time is longer for MDPV than Cocaine. This correlates 

with a significant expression of deltaFosB in MDPV group that lasts for 
a week.

• Both drugs reinstated the rewarding effect after a dose of the same or 
the other drug



Conclusion
• Cocaine, but not MDPV,  decreases the early expression of G9a, 

regardless of how the animals have been conditioned. 
• Animals conditioned with MDPV:

• When challenged with the same drug showed no effects indicative of 
plasticity. 

• However, when challenged with cocaine, the changes in the factors related 
with neuroplasticity point to an activation of this neuronal process

• Cocaine priming dose always decreased c- Fos and evidenced a 
sensitization effect, independently of the conditioning drug. Priming 
with MDPV did not produce enough decrease in cFos to induce 
sensitization.



Final Conclusion

• Independently of the potency of the reinforcing effects of both 
substances, both are able to sensitize the reinforcement system to 
the point of reinstating the preference with a substance different 
from that with which it is preferred.

• Our results indicate that after a chronic abuse of MDPV,  
reinstatement with cocaine would trigger an important 
neuroplasticity, implying a stronger vulnerability to cocaine 
dependence



CPP with MDPV and CBD

Cannabidiol 20mg/kg i.p 30 min before CPP
MDPV 2mg/kg i.p. directly before

Saline • Saline

Saline • MDPV

CBD • Saline

CBD • MDPV





CB 1 expression induced by CBD/MDPV


