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 METHODS 

 Adult male Sprague Dawley rats (Harlan, Indianapolis, 
IN; 200-250g) were used in these experiments.  

Experiment 1 (Box 1 to 5)  

�‡ Two groups of animals:  

-Short Term Group (SNI n= 11 & Sham n= 9) sacrificed 
at 5 days post surgery  

-Long Term Group (SNI n= 11 & Sham n= 10) sacrificed 
at 28 days. 

�‡ Resting state fMRI data was obtained the day before 
surgery, and the day before they were sacrificed.  

�‡ Von Frey thresholds were assessed always the day 
before fMRI scans.   

�‡ RT-PCR was used for NAc tissue to measure DR1a, 
DR2, k-opioid receptors and a-tubulin expression.  

Experiment 2 (Box 6)  

�‡ Animals received chronic infusion of Lidocaine 2% 
(n= 8)  or saline (n= 7) during 14 days.  

�‡ An Alzet mini pump implanted in NAc shell on the 
contralateral side of the neuropathic  paw.  

�‡ SNI (or Sham) surgery and pump insertion were 
performed the same day. 

�‡Mechanical sensitivity (Von Frey) and cold allodynia 
tests were assessed twice before surgery and on days 4, 
7, 10, 14, 17 and 20.  

�‡ Open field was assessed on day 10 after surgery. Funded by  
NIH Grant DE022746 - 01  

   CONCLUSIONS  
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A. Cannula tip locations, mostly centered in NAc shell   

B. Lidocaine 2% animals showed significantly reduced mechanical sensitivity, 
compared to saline controls (F(1,13)=  7.19, p < 0.02), while the infusion 
lasted. After cessation of treatment  at 14 days post injury,  in treated animals 
thresholds progressively returned to the levels of saline control.  

C. Cold allodynia score was significant lower in drug treated SNI animals than 
saline controls (F(1,13)= 9.19, p< 0.01) during the infusion period. This 
difference was sustained even post-Lidocaine treatment . 
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NAc expression for DR1, DR2, and KOR 
receptors decreased 28 days after SNI  
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5 Relationships between NAc func. 
connectivity, receptors, and behavior  
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A. Location of the seeds chosen for NAc core and shell connectivity analysis. 
 
B. Group-average functional connectivity maps of NAc core and shell. (P <  0.05, 
corrected for multiple comparisons) 
 
C. NAc core and shell functional connectivity differences. Core showed significant 
higher connectivity to ACC, striatum, somatosensory cortex, motor cortex, and 
insular cortex (top panel) and shell to hippocampus, and mPFC (bottom  panel) 
(corrected P <  0.05).  
 
D. Rat brain atlas 

Resting state functional connectivity 
differences between NAc core and shell, 

before SNI surgery  
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�‡ Neural mechanisms mediating the transition from 
acute to chronic pain remain largely unknown. 

�‡ In a longitudinal brain imaging study in humans, we  
showed that functional connectivity of nucleus 
accumbens (NAc) with prefrontal cortex is causal to 
pain chronification (Baliki et al., 2012). 

�‡ Here we examine NAc-cortical functional connectivity 
in a rodent model of chronic pain, spared nerve injury 
(SNI), based on fMRI resting state under anesthesia, 
as a function of time from injury. Additionally, we 
quantify NAc dopamine and opiate receptor 
expression changes, and relate these molecular 
outcomes to fMRI functional connectivity.  

�‡ The present study, thus, attempts to identify 
equivalent mesolimbic reorganization between rodents 
and humans, and probes underlying molecular 
mechanisms for pain chronification. 
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SNI/ Sham DR1a (A) , DR2 (B)  and k-opioid (KOR) (C)  receptor gene expression 
ratios significantly changed at 28 days after surgery contralateral to the neuropathic 
paw, relative to sham (p<  0.05). A trend can be observed on the ipsilateral side at 
5 days post surgery. No changes were found in a-Tubuline (D)  used as control. 
 

A. Contralateral to injured paw  

B. Ipsilateral to injured paw   

 

�‡ This is the first demonstration that functional 
connectivity of NAc is enhanced in SNI, distinctly for its 
subdivisions. Thus, showing that the SNI model has 
close correspondences to the human NAc connectivity 
change seen in back pain subjects transitioning to 
chronic pain.  

�‡ Significant increase in functional connectivity between 
NAc, core and shell, and striatum was observed at 28 
days, contralateral to the injured paw.  At the same 
time and laterality, expressions of DR1a, DR2, and KOR 
significantly decreased as well. 

�‡ Present results are also the first demonstration that 
fMRI functional connectivity can be related to behavior 
and to molecular expression changes, demonstrating 
underlying mechanisms.  

   

 

A. F-Test on SNI animals across time. Within group longitudinal comparisons. 
B. T-Test group difference between SNI and Sham animals of NAc core and shell 
connectivity, contralateral to the injured paw at 28 days.  No significant differences 
were found at baseline and 5 days after surgery. 
C. Overlapping map between (A) and (B). Significant differences observed to 
striatum, and  somatosensory cortex (corrected p<  0.05). 

Functional connectivity changes due to 
sustained exposure to SNI pain  
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