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INTRODUCTION

- In addition to its common uses for the treatment of Fractional shortening £ o - Figure 5. Collagen 1 turnover. We
pain, morphine is used therapeutically for shortness g0l T T _ observed the highest levels of collagen 1
of breath in congestive heart failure patients. 20 p=0.05 g% = > fragments with morphine treatment at D7
However, prolonged exposure can lead to tolerance, . 1 - ainIRIZlEl (G1) and _after withdrawal (G3). Groups
dependence, and central nervous system (CNS) and = 08 e e e e e mmames  r€AEd With DRD3 ag showed a trend
cardiovascular (CV) alterations. D O — i s. amaemo  towards reduced collagen fragmentation

 Morphine affects the CNS and CV systems via opioid o I (values are mean £ SEM, n=4/group).
receptors. el , I |

« Morphine also modulates the response of dopamine “E; - Figure 6. DRD1 levels seem to
receptors (DRD), particularly the D2-like family o)) o _ increase during mprphme withdrawal
(DRD2 and DRD3). —— . V % < and this was qbollshed. by DRD3 Ag

« Similarities between mu-opioid receptors (mOR) and <J20.608 mim £ T o s oa o treatment during the withdrawal
DRD3 pathways suggests synergism. et ‘i 9 e e period. DRD1 is one of 2 dopamine

- DRD3 knockout mice show increased mOR- | 3 bR o~ Gl G2 G3 G4 G5 Control receptors that mediate excitatory actions.
hhosphorylation and exhibit cardiac dysfunction, S T oaatome . . This data suggests that DRD1 signaling
myocardial fibrosis, and decreased lifespan S e m——— - meghanlsms Increase In the withdrawal

 The goal of this study Is to determine whether the — Days N [ T - period (mea_n + SEM, n=2-3/group;
myocardial changes observed with morphine Figure 1. Morphine induced cardiac dysfunction. Echocardiography measuring cardiac function based on LV control= brain lysate).
administration directly associate with a dysfunctional anatomical dimensions (A) and volume in long-axis (B); as well as LV myocardium anterior and posterior wall : | |
dopaminergic system in the heart. thickness in systole and diastole (C). Data showed decreased fractional shortening (FS) after 7 days of morphine LS e e e Figure 7. DRD3 ag treatment did not

treatment for all groups, compared to baseline (DO, % change=0). During the withdrawal period the FS showed a it affect DRD3 pr_oteln levels.
tendency to continue to decrease on G3; however, treatment with DRD3 agonist (DRD3 ag) preserved physiological = e e (MeanESEM, n=4/group).
MATERIALS & METHODS function (G4 and G5) to levels comparable to baseline (mean + SEM, n=6/group)

Figure 8. Smad?2/3 pathway was
activated on groups G3 and G4

STUDY DESIGN 150 p———— Figure 2. Cardiomyocyte cross-sectional area _— (withdrawal D14) compared to naive
3 month old male C57BL/6J mice randomly assigned 5 — was used as a measure for hypertrophy. LV . controls. Values are mean +/- SEM,
into 5 groups (N=6/group) S tissue was PSR stained and imaged at 40x n=4/group. Arrow denotes quantified
. All mice received morphine for 7 days (D7, 2 D “_ 100 . maghnification. Measurements were conducted 2 band.
mg/kg/day) " m — using Image-Pro analysis software. which N *n<0.05 versus naive.
0 ST L - - A
. Separate cohorts received DRD3 agonist o o iIndicated significant hypertrophy in morphine- winaraus1 501 Lo
(pramipexole dihydrochloride, 0.5 mg/kg/day) as o only groups compared to groups receiving DRD3
adjunct therapy: L] ag before or during withdrawal. Additionally, G4
'- - S shows significantly less hypertrophy than G5 CONCLUSION
* G2 and G4, simultaneous to morphine treatment o SNOWS Sig ntly lypertropny ’
* G5 aelivered only during the witharawal period = m(?lc_at_lng pOSSI?IggEr;eflts 0 e?r“er Our data suggest that, when used as an adjunctive therapy with morphine
] - s - 0 administration o ag. (values are mean + ) _ . _ _ nmne,
After 7 days of morpl_wme admm'Strauon, groups G1 . c o 2 a4 o s SEM, * p<0.05) g- ( DRD3 agonist (pramipexole) improves pain control, decreases morphine-
and G2 were euthanized, while G3-G5 underwent 7 , * P=U.U9). induced cardiac fibrosis, decreases cardiac hypertrophy, and preserves systolic
days of withdrawal from morphine (D14). Collagen (D14) function when compared to morphine-only groups.
_ « Further, DRD3 agonist abolishes morphine-induced fibrosis, regardless of
Morphine Withdrawal Collagen (D7) > timing of intervention.
D1 > D7 >D14 * « Lastly, the activation of SMAD2/3 gives insight into a probable upstream
Group 1 57 o 47 pathway for the observed morphine-induced fibrosis.
* c
Group 2 =
Groub 3 o 47 = 3 FUTURE DIRECTIONS
P < - « Some of our data showed favorable trends that were not statistically significant,

Group 4 S 3 © 27 perhaps as a result of the low n-value.

Group 5 2 <  Therefore, further experiments will focus on increasing sample size and
Morphine only 271 No treatment © 21 L 1T investigating the signaling mechanisms responsible for DRD3 cardioprotection.
Morphine + DRD3 agonist [ DRD3 agonist only < G 3 G 4 G5
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D7, and D14 cardiac fibrosis, independent of time intervention. L amm e e
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