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Figure 1 A cross-species approach to study pain: challenges and opportunities
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Figure 2 An illustration of the commonly used pain assessment strategies (e.g., self-report vs. behavior observation) and pain research techniques
(e.g., non-invasive vs. invasive) in human and animal studies. EEG: electroencephalography; MRI: magnetic resonance imaging; tDCS: transcranial
direct current stimulation; tACS: transcranial alternating current stimulation; ECoG: electrocorticography; LFP: local field potential
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GBOs 1/ LWL FI e 2 IR i B B st A Fi 2 FE
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B AR 8 2L L0 O 4 228 7 228 e 8 3 1),
7R T B I K IGBOs = Bk 5 ) 3B Az Xt
S13 J2 Hf ] 4128 7T, (interneurons ) i 7).

AR, BRI 5O R R I T e A B R A
EAR I AU B 2R BT R R4 R E
R R 20 2R 58 R 2845 3 T AL AR sy, 3
WHIT IE RS 5 4 (L I I 24 RS A0 S SO0 2 T PR A5 8 AR
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HETH, R R SR 0 T B
(B, HAET, JFRAREFIT A T R — o
I 2.

B, FAURNE AT 25, IER AR
[l PR 22 S (A Stk T R ES MR 7E. 5 0, S X
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A cross-species approach to study pain: challenges and opportunities
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Both human and animal studies are essential to revealing the mechanisms of pain processing, to identifying novel pain treatments, and
to evaluating the effectiveness of pain management strategies. A cross-species approach to study pain can help us integrate data and
findings obtained at different levels, thus advancing our understanding of pain and translating preclinical research into clinical
programs. However, there are fundamental differences between species, which leads to nonnegligible discrepancies between human
and animal studies. This brings great challenges in data interpretation and result comparison and integration. One possible solution to
this problem is to discover translatable pain biomarkers across species. Gamma band oscillation (GBO) evoked by painful stimulus is
one of the potential pain biomarkers, since it has been well-validated in both human and rodent studies. Using a cross-species
approach, researchers are able to investigate the neural mechanisms and the regulating principles of GBO at different levels
(microscopic—mesoscopic—macroscopic), which would benefit the translational research. On the other hand, it is necessary to
acknowledge the differences between species and the influences of biological, psychological, and social variables when using a cross-
species approach in pain research.

pain, cross-species, human research, animal model, biomarkers, gamma band oscillations, analgesia
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