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ANTICIPATIONOF PAINMODULATES CORTICAL AND THALAM IC NOCICEPTIVE RE-
SPONSES IN AW AKE RATS

ZHANG Han-Ti', WANG Jin-Yar’, LUO Fef”

(‘Neuroscience Research Institute, Peking University, Beijing 100083; 2Key L aboratory of Mental
Health, Institute of Psychology, Chiness Acadamy of Sciences, Beijing 100101)

Abstract Objective: To explore the Pecific brain structures for pain anticipation and howv anticipation
influences cortical and thalamnic nociceptive regpponses in avake rats M ethods A ccording to conventional
one-laser conditioning model, ratswere trained 1o asociate a one (conditioned stimulus) with noxious
QO, laser pulsation (unconditioned stimulus) goplied o the hind pav. Single-neuron activities in the an-
terior cingulated cortex (ACC), central nucleusof anygdale (CeA) , medial dorsal thalanus (MD) and
primary smabsnry cortex (SI) were recorded smultaneously during conditional training Results

(1) Neurnal reponses o anticipatory stimuli (tone) in ACC and MD were significantly enhanced,

mearnwhile the percentage of inhibitory neurons in Sl increased since conditioning model was fully estab-
lished (2) The nociceptive reponses in target areaswere greatly enhanced by conditioning, egpecially
in the training session Conclusion: ACC, MD and SImight be involved in the processing of pain antici-
pation, which tumed out o facilitate the central nervous nociceptive reponses
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Fig 1 Nomalized firing rate induced by paired tone stmuli in each ses
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Tablel Percent of neuronsexhibiting excitatory or nhibitory responses to paired tone stmuli n target areas

Brain area Sessioi 1 Se$'02n 2 Se$'03n 3

CeA
Excitatory 6/69(8 70%) 11/70(15. 71%) 8/71(11 27%)
Inhibitory 0/69 (0) 2/70 (2 86%) 4/71 (5 63%)

ACC
Excitatory 4/70(5 71%) 23/73 (31 51%) " " ° 21/70 (30.00%) "~ " °
Inhibitory 1/70 (1 43%) 3/73 (4 11%) 0/70 (0)

MD
Excitatory 4161 (6 56%) 22/63 (34 92%) " " ” 17/64 (26 56%) "
Inhibitory 2/61 (3 28%) 3/63 (4 76%) 0/64 (0)

S|
Excitatory 6/83 (7. 23%) 14/85 (16 47%) 14/86 (16 28%)
Inhibitory 3/83 (3 61%) 11/85 (12 94%) ~ 13/86 (15 12%) ~

1 ,P<0 05 P<0 01, P<Q 001, comparedwith session 1

2 /

Table2 Percent of neuronsexhibiting excitatory or nhibitory respon s to paired laser stimuli in target areas

Brain area Sessioi 1 Sesﬁozn 2 Se$'03n 3
CeA
Excitatory 39/69 (56 52%) 49/70(70. 00%) 44/71(61 97%)
Inhibitory 1/69 (1 45%) 0/70 (0) 0/71 (0)
ACC
Excitatory 24/70(34 29%) 36/73 (49 32%) 41/70 (58 57%) *°
Inhibitory 1/70 (1 43%) 1/73 (1 37%) 0/70 (0)
MD
Excitabory 28/61 (45 90%) 46/63 (73 02%) " ° 43/64 (67. 19%)
Inhibitory 1/61 (0) 2/63 (2 63) 3/64 (0)
Sl
Excitatory 47/83 (56 63%) 62/85 (72 94%) * 58/86 (67. 44%)
Inhibitory 7183 (8 43%) 6/85 (7. 06%) 13/86 (15 12%)
1 ,P<Q 05, P<Q 01, compared with session 1
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Fig 2 Nomalize firing rate induced by paired laser stimuli in target
brain regions *, " ": P<Q 05, P<Q 01, comparedwith session 1
(fomalin in-
duced conditioned place awidance, F-CPA)
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