
Male and female C57BL6/J mice underwent a 
conditioned place preference (CPP) 
procedure, in which they learned to associate 
a drug with one chamber and a neutral saline 
stimulus with a different chamber. The drug 
varied by cohort (each n=12/sex)
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● Parthenolide does not cause a strong preference or aversion in mice, suggesting it didn’t really affect their reward system. 
There was no group preference for either parthenolide or saline in either sex, which is helpful as we try to see how it could 
work as a cocaine antagonist

● If there were strong preference for the parthenolide, that would not be helpful for these purposes as it would be favorable for it 
block cocaine’s effects for potential treatment for cocaine addicts- not have abuse liability itself, or cause additive effects

● Thus, we predict that when combined with cocaine, parthenolide may block its rewarding effects and prevent the increase in 
locomotor activity that cocaine alone would otherwise produce
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Cocaine abuse & addiction is prevalent & problematic
● 2M people age 12+ in the US use cocaine monthly (Pierce et al., 

2018) 
● >85,000 people meet DSM-IV criteria for cocaine dependence 

(Pierce et al., 2018) 
● Neuroadaptations can occur with repeated cocaine use

○ altered DAT response (Calipari et al., 2017)
○ altered basal dopamine levels (Gerrits et al., 2012)

● Not many treatments are effective, reliable and/or accessible to 
reduce craving and withdrawal
○ substitution therapy with psychostimulants or other drugs
○ may cause undesirable side effects (sleep, irritability, heart rate)

Parthenolide may have therapeutic potential
● Comes from the feverfew plant 
● Used for its anti-inflammatory and anti-migraine properties (Sztiller-Sikorska & Czyz 2018)
● May block some of cocaine’s effects

○ cocaine-induced locomotion in planaria (Pagan et al., 2008)
○ spontaneous firing of dopamine neurons in VTA in anesthetized rat (Schwartz et al., 2011)

● Thought to bind to catecholamine reuptake transporters, including DAT
○ may reduce cocaine’s effects via allosteric competition (Schwartz et al., 2011)

Goals for our study:
1. While PN seems to affect locomotion, we don’t know if it affects reward properties, especially in vertebrates
2. Females can be more sensitive to cocaine reward; it is unclear if PN affects females in a similar way to males

Parthenolide Saline

Parthenolide did not impact locomotor activity during conditioning

There was no main effect of conditioning day 
[F(1,17)=2.19, p=0.13] or injection type 
[F(1,17)=0.89, p=0.33].

There was a main effect of sex [F(1,17) 
=6.26, p=0.02], with females traveling further 
than males.

There were no interactions between sex and 
conditioning day [F(1,17)=2.72, p=0.13], sex 
and injection type [F(1,17)=0.25, p=0.63], or 
all three variables [F(1,17)=0.71, p=0.41],
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Parthenolide did not cause a conditioned place preference or aversion
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A two-way, repeated-measures ANOVA was 
used to analyze the difference in time

During the pre-conditioning baseline session, 
the difference in time spent in each chamber 
was very small in both males (M=-61.64 +/- 294 
sec) and females (M=2.76 +/- 450 sec). A few 
mice showing unlearned, pre-existing biases 
toward a chamber (n=10).

During the post-conditioning test session, males 
and females again spent similar amounts of time 
in each chamber (males: M=19.27 +/- 202.39; 
females: M=4.18 +/- 216.72.

There was no main effect of session [F(1,22)= 
0.29, p=.591] or sex [F(1,22)= 0.61, p=.81] . 
There was also no session*sex interaction 
F(1,22)= 0.277, p=.60] . 

Together, these data suggest that 
parthenolide did not induce a strong 
conditioned preference or aversion.

Males’ and females’ speed was similar in 
each chamber during the pre-conditioning 
session [XYZ] and the post-conditioning 
session [XYZ].

This suggests that
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Mice were weighed each conditioning day, to calculate drug doses and to 
determine if repeated injections and/or drug administration impacted weight. A 
two-way, repeated measures ANOVA was performed.
● A main effect of day [F(2.64,58.14)=6.37, p<0.01] indicated that mice’s 

weight changed over time.
● A main effect of sex [F(1,22)=14.68, p<0.01] indicated that females gained a 

larger percentage of body weight than males.
● An interaction between day and sex [F(2.64,58.14)=6.83, p<0.01] indicated 

that females gained a larger percentage of body weight than males.
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