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Abstract

People always say that pain is a signal to “stop”, but we tend to ignore pain temporarily when
we are striving toward important tasks. For example, I found that during show jumping
competitions, even after a horse hits a barrier with its legs, it could still finish the competition
without loss of form. But when I walked her after the competition, I found that she was walking
with a limp. This reminds me of my experience in the 400-meter race in school. I rushed toward
the finish line, without noticing the hurt of my ankle. After the race, I had to walk out of the
field with aching legs.

This phenomenon of “prioritizing task while ignoring pain” can be observed not only in
competitions but also, even more obviously, in life-or-death situations:when threatened by
predators, animals tend to flee for life first, instead of paying attention.to pains. This seems to
be common across different kind of animals, but how do animal.do'this? Brain is the decision
maker for animals, so the answer must be in the brain.

In order to find the answer, my teammate and I presented visual threatening signal and painful
stimulus simultaneously to the mice during experiments, and we found out that mice showed
behavior of prioritizing responding to threat, whileqignoring pain. In further investigation, we
paid more attention to a brain region called SPFm.(subparafascicular nucleus, magnocellular
part), which is located in the “hub” of the brain, the thalamus. Utilizing methods such as
optogenetic modulation and synaptic transmission blockade, we found a special group of
neuron expressing prodynorphin (PDYN+) could promote defense while inhibiting pain.
What’s more interesting is that we found this seems to only work under visual threats, instead
of auditory threats. In addition, throughviral tracing, we found that this group of neurons only
projects to Astr (amygdalostriatal.transition zone), which is known in previous studies to play
an important role in defensive behaviors.

Our findings reveal the-functional properties of SPFm-PDYN+ neurons in suppressing pain
and enhancing defense, as'well as their tendency of processing selectivity in sensory modality.
This provides new insights into how animals coordinate pain modulation and behavior during
critical tasks.

Keywords: SPFm-PDYN+ neurons, pain suppression, defense promotion, visual selectivity,
neural projections
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ThorLabs WOLT) e aE & 1T .
2.2.2 LI A
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2.5.1 EREE
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T (D FEE RS R R GORGHER R R AR (2) AL T0 SR, e G
DI SR HEEAL i, AT BN (3D MR 15O BB S B KRB B, #4758
SEMIERAE. (4) B3 40 FE G EIE.

2.6.2 RIS 5 B R BI04 2
NG 1 7~ B AT N 2 B B R BE 7 S AR A L T E . R

T % fib AR T ) R i 3R B A A B AR AR HEAT UUN), BARTRAR IR . (D KA E )
W FARAGR AT 0 S 4 i v %o HER v Ji e 1 MR 25 64T 9 5 s (2D 4T Imaris 9.3 K
8, F SR D RO SR i 3 B 1 IEAT RN, AT R A A A (IR RN Y 0.5-2 um
(3) KR SRR (x, y S (4) ¥ A48T Rhinoceros #AFH, SN
5 5 JEaa R B AT UL 4L &, RS EIR K/ Rhinoceros HH A4 i 4T 0 i (& 1%
ULHZ; (5) F Rhinoceros A HH ) Grasshopper iM%} fifor & A B #HAT SEEUAN S8 it .

2.7 it
Von Frey Ji 5 MR T 45 Gi HHA4 36 3550 FA UMK B, 528 VKPR 324 o = 0.05. [F]

— SIS H B E AL B EEBECR FEC AR AS ¢ A, SR a6 4L 5 TR A 2 Ta) ) LR
KMMALFEAS t #5256 (Student's t-test, BB 251D . Bl UIAME + brifEiR (SEMD
R, B BINEUS R AN RAMRME .

BifAT 2 te e, HE . RRlZeRESE, RSN (ra) W17, JF%
WORAEMARREFATICFANE 7, KAEWRSE 1 70, RKERAN 0 7. AEATNRAEM
) ZE 5K Fisher KSR UMD HEAT 04 RS A AN BRI A5
e 2x2 B (A x AT NRAESE), FATHR R R L2 2R 5 B I AE
AR & R FEAS BN AN 2 IR 0 A, R Mann-Whitney U A6 OO 2t
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