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Background ConclusionsAnti-Nociceptive Testing and Side Effect Profiling

• Novel analgesics, with minimal or no adverse effects, 
that can be used to combat injury-related pain on the 
battlefield are severely needed. 

• Previously, we characterized a rat model of extremity 
trauma (ET) for spontaneous and reflexive pain 
behaviors and used this model to evaluate the novel 
arylepoxamide receptor (AEAr) agonist SBS1000, 
developed by Sparian Biosciences. 

• The AEAr is a recently discovered cell receptor that is a 
splice variant of the OPRM1 gene (1-4). 

• SBS1000 has anti-nociceptive properties and a minimal 
side effect profile.

• ET injury did not have a significant effect on 
inflammatory mediators in the contralateral or ipsilateral 
thalamus or the ipsilateral prefrontal cortex whereas it 
did significantly reduce inflammatory mediators in the 
contralateral prefrontal cortex. 

• SBS1000 treatment significantly reduced several 
inflammatory mediators in both the contralateral and 
ipsilateral thalamus and prefrontal cortex. 

Objectives

(1) Determine the side effect profile of SBS1000  

(2) Determine SBS1000 effects on specific brain regions 
that are key to pain processing

Methods
• The ET model (n=17) consists of both soft tissue injury 

and a fibula fracture in anesthetized male Sprague-
Dawley rats. 

• Sham rats (n=16) were anesthetized but received no 
trauma. 

• After completion of ET or sham, rats were allowed to 
recover. SBS1000 (1 mg/kg) was administered 
subcutaneously on day 3 post-ET. 

• Control rats received vehicle (80% saline, 10% DMSO, 
10% kolliphor EL). 

• The effect of SBS1000 on sedation (rotarod) was 
measured at 1.5-, 3-, and 6- hrs. post-dosing. 

• In a separate group of rats, effects of SBS1000 on 
reflexive pain (mechanical allodynia (MA) and thermal 
hyperalgesia (TH)) was measured followed by humane 
euthanasia and brain isolation. 

• The contralateral and ipsilateral thalamus and 
prefrontal cortex were dissected, followed by total 
protein isolation, and a Luminex panel that measures 
the expression of inflammatory mediators. 

Effects on Inflammatory Mediators

• ET effects on inflammatory mediators: ET causes all 23 
inflammatory mediators tested to increase in the L4-6 
spinal cord. Whereas, in the prefrontal cortex, several 
inflammatory mediators decreased in response to ET.

• SBS1000 effects on inflammatory mediators: SBS1000 
causes reduction of all inflammatory mediators tested in 
the L4-6 spinal cord. SBS1000 decreases majority of 
inflammatory mediators tested in the prefrontal cortex 
and thalamus. 

• This data indicates that specific mechanisms that underly 
both ET-induced reflexive pain and SBS1000 analgesic 
efficacy have yet to be fully explored. 

• An in-depth understanding of battlefield-induced pain 
and the novel analgesics that can combat this pain will 
greatly enhance the military’s ability to effectively treat 
battlefield pain in future conflicts.
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Figure 1. Effects of SBS1000 on Thermal 
Hyperalgesia, Mechanical Allodynia, 
and Rotarod Testing. 

A. For thermal hyperalgesia testing, the 1.0 
mg/kg SBS1000 groups’ paw 
withdrawal latency was markedly 
improved compared to the Vehicle 
group at 90 Minutes (46.2%, p=.0042), 
180 Minutes (46.3%, p=.0069), and 360 
Minutes (75.6%, p=.0001). 

B. For mechanical allodynia testing, the 1.0 
mg/kg SBS1000 groups’ paw 
withdrawal latency was markedly 
improved compared to the Vehicle 
group at 90 Minutes (170.8%, p=.0001), 
180 Minutes (114.7%, p=.0029), and 
360 Minutes (51.8%, p=.0538). 

C.  For rotarod testing, there was no distinct 
differences in either speed of the 
rotarod or latency to fall between 
vehicle and SBS1000 treated groups.

Figure 2. Effects of ET and SBS1000 Treatment 
on Inflammatory Mediators in the Brain. 

A. For the ipsilateral prefrontal cortex, the IL-2 
protein expression in the ET + 1 mg/kg 
SBS1000 group was reduced compared to 
the Sham + Vehicle group. 

B. For the contralateral prefrontal cortex, TNF-a 
protein expression was reduced in the ET + 
vehicle and ET + 1 mg/kg SBS1000 groups 
compared to the Sham + Vehicle group. 

C. For the ipsilateral thalamus, IL-13 protein 
expression was decreased in both SBS1000 
treated groups compared to the Sham + 
Vehicle and ET + Vehicle groups. 

D. For the contralateral thalamus, IL-18 protein 
expression was decreased in both SBS1000 
treated groups compared to the ET + vehicle 
group. 

Discussion
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Thermal Hyperalgesia Means and Standard Errors

in a Rat Model of Extremity Trauma (ET): SBS-1000
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