Neural mechanisms associated with context-dependent pain tolerance.
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Introduction Results Conclusions
Previous work has demonstrated that mice can develop a context- Here, we found that activity was increased in the PL, ACC, pRSC and
dependent conditional pain tolerance when repeatedly given Figure 1. Direct comparison between contexts is ‘_\' G e rad dIPAG in mice who were given context-acid acid pairings for the first
. . . . . . . . \ 1a-tral
environment (Trask et al., 2022). These findings suggested that female tolerance. — these regions is needed for memory encoding of this association.
mice were better equipped to form these associations, in line with We found that the vehicle-trained subjects had a = 10 O
human research demonstrating that women are not only more hi : : £ °
| S | igher withdrawal threshold (less pain) on day one, = T -
susceptible to chronic pain, but they are also able to endure higher Wﬁile o sub'ectsp ol r:/i oy S o o These results are in line with others that demonstrate repeated
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severity of pain in comparison to men due to their greater nociceptive | J g g .| 1 administration of a painful unconditional stimulus results in less neural
orocessing (Traub & Ji, 2013). withdrawal threshold on day four when both T I : activity than the initial exposure (Williams et al., 2019). Together with
groups were given acid injections. *p < 0.05, **p < £ °l o ﬁ ° those results, our data suggest that rather than seeing reduced activity
The present study aimed to examine neural activity in several brain 0.01. ® ; o o9 | © in the acid-trained group, we are observing increased activity in the
. . . . . . . | |
regions implicated in contextual learning, pain processing, or both, vehicle-trained group associated with the first context-UCS pairing.
including the medial orbital cortex (MO), the pre- and infralimbic
cortices (PL, IL), the anterior cingulate cortex (ACC), the basolateral 60- MO o i 60- IL . f\ki: o4  BLA These findings suggest that the PL may be involved in the top-down
amygdala (BLA), the dorsal and ventral hippocampi (DH, VH), the _ & ] _ T L _ : : rextuallv-induced : ‘ol th "
. . . . % 404 - . 1B ] E T 40 ! T 40- orocessing of contextually-induce pain  tolerance roug
anterior and posterior retrosplenial cortices (aRSC, pRSC) and the 2 = 2 == - = a : i the dIPAG (Flovd 2000 ich |
dorsolateral periaqueductal gray (dIPAG). We measured the immediate N 20- 3 N 204 N 20- N 20- N conneFtlonS Wit t. = . ( OY . et al, ) W S .Contr.o >
early gene zif268 as a proxy for neural activity following behavioral _ _ _ = _ behavioral output in species-specific defense behaviors, including
testing fo”owing development Of 3 Context_dependent pain tolerance 0 VehliCIe acl;id 0 Vehlic|e aclid 0 VehliCIe a(;id 0 Vehlic|e ac:id 0 Vehlic|e ac;id paln |ﬂ |Iﬂe W|th our FESU|tS, preV|OUS WOrk haS demOﬂStratEd that the
or a control procedure. We predicted that the developmental of pain trained _ trained trained - trained trained ~ trained trained  trained trained ~ trained ACC is important for conditional, but not unconditional pain in a
tolerance would be associated with changes throughout this circuit. oo DH .- VH .  aRsC pRSC .  dPAG conditioned responding (Johansen et al., 2001). Our results for the
60 - 0.1060 . . : : :
_ . _ ] ] anterior and posterior RSC are in line with what other research has
X 40- X 40 x 404 _ _ - 7 X 40+ kK : , , ,
o S o = =] g = = ] found: Only the posterior, and not anterior, retrosplenial cortex was
o [ 7= RS2 [T] ] 5 o- 3 N || = involved in context-dependent memory (Trask et al., 2021).
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Behavior. This between-subject experiment used both male and female C57 mice from vehicle  acid vehicle  acid vehicle  acid vehicle ~ acid vehicle acid Future work will manipulate this circuit to examine its effects on
trained trained trained trained trained trained trained trained trained trained
ages 8-12 weeks. Two distinct 10cm x 10cm x 15cm plexiglass chambers served as the contextually—gated pain tolerance
contex.t. On days 1,. 2, and 3, gmmals received an IP |nJe.ct.|on. of either 0.9% acetic acid Figure 2. Mean Zif268/DAP| percentages per brain region for vehicle- and acid-
or vehicle before being placed in the one of the two conditioning chambers. On day 4, all .
animals received an IP injection of 0.9% acetic acid before being placed in their training trained groups.
Eo?fext- \I/Vithdrbalwa'f threshol(d Usg“i% a) Von Frey procedure was measured as the We found less expression of zif268 in acid-trained animals in the PL, ACC, and
ehavioral variable of interest (see below). : : : :
dIPAG regions, with a slight trend towards a decrease in the pRSC. *p < 0.05,
gy 1 Dayz  Day3  Day4 **,0 < 001, % %k % D < 0.001.
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Immunofluorescence. Brains were extracted, sectioned, and placed on slides. Slides IL4 0576 0.521 0.155 0222 0.143 0250 0.123 0230 -0270| F {05 We found correlations in Johansen, J. P, Fields, H. L.. & Manning, B. H. (2001). The affective component of pain in
were then incubated briefly in a solution containing the 2if268/EGR1 antibody, an Alexa brain activity between all the rodents: I’Direc’é eviderlwce for” 3 contributi’on of the anterior cingulate cortex. Proceedings of
488 secondary, and then stained with the nuclear stain DAPI (as in Trask et al., 2021). ACC- 0.041 0.155 0.586 0.262 -0.190 0.103 @; _ _ . : | :
| | regions N the circled the National Academy of Sciences, 98, 8077—-8082.
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converting them to 32-bit, applying Gaussian | DH- 0422 0262 0.250 -0.190 0.393 -0.139 o.ozgo.zso L . . .
filtering, and then counting particles greater activity between the PL, Trask, S., Pullins, S. E., Ferrara, N. C., & Helmstetter, F. J. (2021). The anterior retrosplenial
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black relative to white and comparing it to of pain memory during initial
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