2004 12 2 290~ 295
Advancesin Psychologicad Science

IL-1

IL-1

IL-14

-1
100101
1 interleukin-1,IL-1
IL-1 IL-1
IL-1
-1
B845
-1
IL-1 IL-1 - -
hypothalamic —pituitary —adrenal ~ HPA s IL-1
IL-1
1 IL-1
IL-1 17.5KD IL-1a IL-1B IL-1B
interleukin-l  receptor, IL-1R IL-1
interleukin-1 receptor antagonist, IL-1ra  1L-1g IL-1ra IL-1
IL-1 IL-1
IL-1 IL-1 IL-1
IL-1 IL-1
IL-1 IL-1 g
IL-1a IL-14 I IL-1 IL-1 IL-1 receptor accessory
protein , IL-1RACP K & nuclear factor-
K & NFk & NF-k & IL-1a B La
IL-1IRACP IL-14 HPA
IL-6 IL-1IRACP IL-1IRACP
4
2003-08-29
* KSCX2-2-03

010 64853723 E-mall: linwj@psych.ac.cn

290



12 2

-291-

IL-1B

IL-14
IL-1
IL-1B
" Breder
2 1L-1
APR APR
30
, IL-13 mRNA
Pugh
3
Pugh IL-14

term potentiation, LTP
IL-1ra

sickness behavior

JIL-1B
IL-1R mMRNA
[
IL-1
IL-1B
IL-1B
IL-1 ,
IL-1
IL-18 mMRNA 60
[14
IL-1B
IL-1B
IL-1B
IL-1a

[10]

Steven

IL-1
CA3

¥ Ronald
IL-1B

acute phase response,

[12
IL-1
[13]
120
IL-18 mRNA Y,
1
long

[19]



-292-

2004

IL-1a 1 2 IL-1Ra
IL-1 (6] IL-1 IL-1
IL-1 IL-1 (27
IL-1Ra
lipopolysaccharide LPS (18] LPS
9 |L-1ra LPS
, IL-1ra IL-1B8 95% 50% LPS
LPS
IL-6  TNF
3 IL-1
IL-1
corticotropin-relesing factor, CRF prostaglandin NO
cholecystokinin,CCK
IL-1 CRF HPA
CRF IL-1B
CRF IL-1B
CRF IL-1 (20
CRF IL-1B
IL-1 2
IL-1
IL-1B
(221 IL-1B
IL-1B8 (23
IL-1
NO IL-1B
NO
NO IL-1 24 |L-1a CCK
CCK-A  CCK-B LPS IL-1B
(251 CCK IL-1
4 IL-1
LPS IL-1B8
IL-1B APR



12 2 -1 -293-

IL-1a
IL-1a
IL-1a
(2 IL-18  17.5Kd
IL-1
Dantzer (16]
LPS
nucleus of solitary tract, NTS
Fos
LPS IL-1 IL-1a
IL-1a
IL-1a NTS
NTS
HPA -2
[20]
LPS IL-1a
volume transmission IL-1a
IL-1a NF-K
a
Fos (=1
IL-1a
IL-1a
IL-1a
IL-1a
HPA (18] LPS4 IL-1Ra
LPS Fos ,
IL-1 (21 IL-1 E
E (22
IL-1

IL-1B



-294- 2004

IL-18 IL-18  LPS c-Fos
IL-18
(2 IL-1B
(23 IL-1
IL-1
[24
2 IL-1a IL-12 mRNA
IL-1a
IL-1
IL-1
5
IL-1 IL-1
IL-1 IL-1
IL-1 IL-1
IL-1

[1] Minami M E, Kuraishi Y, Yameguchi T, et a .Immobilization stress induced interleukin-1B mRNA in the rat hypothalamus.
Neuroscience Letters, 1991, 123: 254~256

[2] Maier SF, Watkins L R. Cytokines for psychologist :implication of bi-directional immune to brain communication for understanding
behavior, mood, and cognition. Psychologica Review, 1998, 105(1): 83~107

[3] Zetterstrom M J, Lundkvist D, Maliniwsky G, et a. Interleukin-1-mediated febrile response in mice and interleukin-1 beta activation
of NfKB in mouse primary astrocyte, involves the interleukin-1 receptor accessory protein. European Cytokine Network, 1998, 9:
131~138

[4] Liege S, Laye S, Li KS, et d. Interleukin-1 receptor accessory protein (IL-1RACP) is necessary for centrally mediated
neuroendocrine and Immune responsesto IL-1beta. Journal of  Neuroimmu -nology, 2000, 110(1-2): 134~139

[5] Farrar W L, Kilian P L, Ruff M R, et a. Visudization and characterization of interleukin1 receptors in brain. Journa of
Immunology, 1987, 139: 459~463

[6] Wong, M L, Licinio J. Locdization of interleukin 1 type | receptor mRNA in rat brain. Neuroimmunomodulation, 1994 1 110~ 115

[7] Rothwell N, Dantzer R. Interleukin-1 in the Brain. Oxford: Pergamon Press, 1998. 13~16

[8] Lechan R M, Toni R, Clad B D, et a.Immunoreactive interleukin-1B locdization in rat forebrain .Brain Research, 1990,
514:135~140

[9] Bander C E, Meyer M, Lindholm D, et a.Regiona and cellur codistribution of interleukin-13 and nerve growth factor mRNA in the
adult rat brain ;possible relationship to the regulation of nerve growth factor synthesis .Journd of Cell Biology,1990,111: 1701~1711

[10] Breder C D, Dinarello C A, Saoer C B. Interleukin-1 immunoreactive innervation of the human hypothalamus .Science, 1988, 240:
321~324



12 2 -1 -295-

[11] Baumann H, Gauldie J .The acute phase response. Immunology Today, 1994, 15: 74~81

[12] Steckler A, Sahgd A. The role of serotonergic-cholinergic interactions in the mediation of cognition behavior. Behavior Brain
Research, 1995, 67: 165~199

[13] Goehler L E , Relton J K Dripps D, et d.Vagal paraganglia bind biotinylated interleukin-1 receptor antagonist : a possible
mechanism for immune-to-brain communication .Brain Research Bulletin ,1997, 43(3): 357~364

[14] Pugh CR, Nguyen K T, GonyeaJL, et a. Role of Interleukin —1 beta in impairment of contextual fear conditioning caused by social
isolation. Behavior Brain Research, 1999, 106: 109~118

[15] Maier SF, Watkins L R. Intracerebroventricular interleukin-1 receptor antagonoist blocks the enhancement of fear condition and
interference with escape produced by inescapable shock .Brain Research, 1995, 695: 279~282

[16] Dantzer R. Cytokine-induced sickness behavior: mechanisms and implications. Annals of the NewYork Academy Science, 2001,
933(3): 222~34

[17] Dinarello C A, Thompson R C. Blocking IL-Linterleukin-1 receptor antagonist in vivo and in vitro .Immunology Today, 1991, 12:
404~410

[18] Blutt R M, Dantzer R, Kelly KW. Effects of interleukin-1 receptor antagonist on the behavior effects of lipopolysaccharide in rat.
Brain Research ,1992, 573: 318~320

[19] Dunn A, Antoon M, Chapman Y. Reduction of exploratory behavior by intraperitoned injection of interleukin-1 involves brain
corticotropin-releasing factor. Brain Research Bulletin, 1991, 26: 539~542

[20] Dunn A, Antoon M, Chapman Y. Reduction of exploratory behavior by intraperitoneal injection of interleukin-1 involves brain
corticotropin-releasing factor. Brain Research Bulletin, 1991,26: 539~542

[21] Bluthe R M, Crestani F, Kelley K W, et d. Mechanisms of the behaviora effects of interleukin-1:Roles of prostaglandins and
CRF.Annds of the New Y ork Academy of Science, 1992,650: 268~275

[22] Crestani F, Seguy F, Dantzer R. Behaviora effects of peripherally injected interleukin-1:Role of prostaglandins. Brain Research,1991,
542: 330~345

[23] Crnic L S, Segal M A. Prostaglandins do not mediate interleukin-1 effects on mouse behavior. Physiology and Behavior, 1992, 51:
349~352.

[24] Bluthe R M, Sparber S, Dantzer R. Modulation of the behavior effects of interleukin-1 in mice by nitric oxide. Neuroreport, 1992, 3:
207~209

[25] Bluthe R M, Michaud B, Kelley K W, et d. Cholecystokinin receptors do not mediate behavioral effects of lippolysaccharine in mice.
Physiology and Behavior, 1997, 62: 385~389

Roles and M echanism of Interleukin-1 on Sickness Behavior

Yang Hongyu,  Lin Wenjuan

(Brain-Behavior Research Center, Institute of Psychology, the Chinese Academy of Science, Beijing, 100101)

Abstract: Interleukin-1 is a key molecular factor involved in the process of brain-immune
interactions. Many stressful stimuli may increase IL-1 bioactivity, and administering IL-1
produces sickness behavior. Peripheraly released IL-1 acts on the brain via a fast transmission
pathway involving primary afferent nerve innervating the bodily site of inflammation and a slow
transmission pathway involving slowly diffusing IL-1 from the circumventricular organs and
choroids plexus to brain targets.
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