Rowan University

Rowan Digital Works

Stratford Campus Research Day 26th Annual Research Day

May 5th, 12:00 AM

Morphine-Induced Hyperactivity is Attenuated by Intra-
Accumbens Administration of the Highly-Selective Dopamine D3
Receptor Antagonist VK4-40

Mansi Patel
Rowan University

Desta M. Pulley
Rowan University

Daniel Manvich
Rowan University

Follow this and additional works at: https://rdw.rowan.edu/stratford_research_day

b Part of the Disease Modeling Commons, Medical Neurobiology Commons, Molecular and Cellular
Neuroscience Commons, Molecular Biology Commons, and the Substance Abuse and Addiction
Commons

Let us know how access to this document benefits you - share your thoughts on our feedback
form.

Patel, Mansi; Pulley, Desta M.; and Manvich, Daniel, "Morphine-Induced Hyperactivity is Attenuated by
Intra-Accumbens Administration of the Highly-Selective Dopamine D3 Receptor Antagonist VK4-40"
(2022). Stratford Campus Research Day. 150.
https://rdw.rowan.edu/stratford_research_day/2022/May5/150

This Poster is brought to you for free and open access by the Conferences, Events, and Symposia at Rowan Digital
Works. It has been accepted for inclusion in Stratford Campus Research Day by an authorized administrator of
Rowan Digital Works.


https://rdw.rowan.edu/
https://rdw.rowan.edu/stratford_research_day
https://rdw.rowan.edu/stratford_research_day/2022
https://rdw.rowan.edu/stratford_research_day?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/814?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/674?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/60?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/60?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/5?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/710?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/710?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages
https://www.lib.rowan.edu/rdw-feedback?ref=https://rdw.rowan.edu/stratford_research_day/2022/May5/150
https://www.lib.rowan.edu/rdw-feedback?ref=https://rdw.rowan.edu/stratford_research_day/2022/May5/150
https://rdw.rowan.edu/stratford_research_day/2022/May5/150?utm_source=rdw.rowan.edu%2Fstratford_research_day%2F2022%2FMay5%2F150&utm_medium=PDF&utm_campaign=PDFCoverPages

RowanSOM

Morphine-induced hyperactivity is attenuated by intra-accumbens administration of the

highly-selective dopamine D3 receptor antagonist VK4-40
Mansi Patel, Desta M. Pulley, Daniel F. Manvich PhD

Department of Cell Biology and Neuroscience, Rowan University School of Osteopathic Medicine, Stratford, NJ, USA

Introduction

Since the late 1990s, the opioid epidemic has claimed nearly 500,000 lives and continues to
be the leading cause of drug-related deaths in the United States. Although there are
treatments available for Opioid Use Disorder (OUD), their utility is hampered by adverse side
effects, high rates of discontinuation, and only modest efficacy for relapse prevention!. To
help combat the growing opioid crisis, the National Institute on Drug Abuse has recently
launched several initiatives aimed at identifying new drug classes that may serve as safer and
more effective OUD therapeutics.

Opioids exert their rewarding effects by binding to mu opioid receptors (MOR) expressed by
several populations of GABAergic neurons that normally provide inhibitory tone on
dopamine (DA) neurons within the brain’s mesolimbic DA reward system?. By inhibiting these
GABAergic neurons in a MOR-dependent manner, opioids indirectly increasing DA levels via
disinhibition of DAergic neurons. The mesolimbic DA system originates with DA neurons in
the ventral tegmental area (VTA) that project to the nucleus accumbens (NAc)?3. Importantly,
several components of this reward systems express high levels of the dopamine D3 receptor
(D3R) subtype, making it a promising pharmacological target for OUD treatment. It has
previously been reported that pretreatment with highly-selective D3R antagonists attenuates
the abuse-related effects of opioids, while advantageously enhancing their beneficial
analgesic properties 3*°. While promising, these results were acquired following systemic
administration of VK4-40, leaving unresolved the precise neuroanatomical locations in which
D3R antagonism exerts its modulatory effects on opioid reward.

The overall goal of this project is to determine the site(s) of action within the mesolimbic DA
system where D3R antagonists exert their anti-opioid behavioral effects. To address this
question, in the present study we assessed whether intra-NAc administration of a highly-
selective D3R antagonist, VK4-40, alters morphine-induced hyperactivity in mice, a
behavioral marker of increased DA neurotransmission within the reward system.

Intra-NAc VK4-40 Attenuates Morphine-Induced

Conclusions

Hyperactivity

8 adult C57BL/6 mice (5 males, 3 females; Jackson Laboratory, Bar Harbor, ME) were
surgically implanted with bilateral guide cannulae targeting the NAc.

Prior to onset of behavioral testing, mice were habituated to i.p. injections (saline, 10 ml/kg)
and to locomotor chambers (30 min/day, 3 days). Horizontal locomotor activity was
monitored and recorded via disruption of infrared beams that traveled through the test cage

(San Diego Instruments, San Diego, CA).
_ |

Next, mice were tested once per week for effects of VK4-40 microinfusions on morphine-
induced hyperactivity in 3.5-hr test sessions. Each session began by placing the mouse in the
locomotor chamber and locomotion was recorded for 90 min. Next, the mouse was removed
from the testing chamber and bilateral injectors were inserted into the guide cannula. 0.3
microL of VK4-40 (0, 100, 1000 ng/side) was infused over approximately one minute and
injectors were left in place for one additional minute post-infusion to allow adequate
diffusion prior to removal. Animals were then immediately injected with morphine (18
mg/kg, i.p.) and returned to the locomotor test cage. Locomotion was then measured for 120
min post-morphine administration. VK4-40 dose order was randomized for each subject.
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Figure 1. Time course of ambulations during habituation phase (0-90 min) and post intra-NAc
infusion of VK4-40 (0, 100, 1000 ng/side) and 18 mg/kg morphine (90-210 min). Arrow indicates
time of VK4-40 microinfusion followed immediately by morphine injection. Data represent mean +
SEM ambulations. n=8.
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Figure 2. Total ambulations in the 2 hr following morphine injection (18 mg/kg i.p.). Morphine injection
was immediately preceded by bilateral intra-NAc infusion of VK4-40 (0, 100, 1000 ng/side). Data
represent mean + SEM ambulations. * p <0.05, ** p < 0.01 (pairwise comparisons indicated by
horizontal lines). n=8.

* Intra-NAc administration of VK4-40
attenuated morphine-induced

hyperactivity at the highest concentration
test (1000ng/side)

* These results preliminarily suggest that
the NAc may be one brain region in which
D3R antagonists act to reduce the abuse-
related effects of opioids

Future Directions

* Determining whether intra-NAc VK4-40 administration perturbs basal
* Studying the effects of VK4-40 infusion in other nodes of the mesolimbic

* Examining whether VK4-40 disrupts opioid-induced increases in the

* Collectively, these studies are poised to reveal the neurobiological

Next phases of this ongoing research project include:

locomotor activity
dopamine system

activity of VTA DA neurons and/or opioid-induced increases in NAc DA
levels.

mechanisms by which selective D3R antagonism disrupts the abuse-
related effects of opioids.

References

. Galaj E, Newman AH, Xi ZX. Dopamine D3 receptor-based medication development for

the treatment of opioid use disorder: Rationale, progress, and challenges. Neurosci
Biobehav Rev. 2020 Jul;114:38-52. doi: 10.1016/j.neubiorev.2020.04.024. Epub 2020 May
3. PMID: 32376243; PMCID: PMC7252042.

. Botz-Zapp, Christian A., et al. “Effects of the Selective Dopamine D3 Receptor

Antagonist PG01037 on Morphine-Induced Hyperactivity and Antinociception in Mice.”
BioRxiv, 5 Mar. 2020, d0i:10.1101/2020.04.07.029918.

. Morgan, J.R., Schackman, B.R., Leff, J.A., Linas, B.P., Walley, AlY., 2018. Injectable

naltrexone, oral naltrexone, and buprenorphine utilization and discontinuation among

individuals treated for opioid use disorder in a United States commercially insured
population. J. Subst. Abuse Treat. 85, 90-96. https://doi.org/10.1016/j.jsat. 2017.07.001.

. Manvich, D.F., Petko, A.K., Branco, R.C. et al. Selective D, and D, receptor antagonists

oppositely modulate cocaine responses in mice via distinct postsynaptic mechanisms
in nucleus accumbens. Neuropsychopharmacol. 44, 1445-1455 (2019).
https://doi.org/10.1038/s41386-019-0371-2

. Toubia T, Khalife T. The Endogenous Opioid System: Role and Dysfunction Caused by

Opioid Therapy. Clin Obstet Gynecol. 2019;62(1):3-10.
doi:10.1097/GRF.0000000000000409

Support

This work was supported by Rowan University SOM, HCOP CREATE, and NIH grant
DA039991 to DFM.



https://doi.org/10.1038/s41386-019-0371-2

	Morphine-Induced Hyperactivity is Attenuated by Intra-Accumbens Administration of the Highly-Selective Dopamine D3 Receptor Antagonist VK4-40
	

	tmp.1683822966.pdf.Q911B

