
� 48 � � 7 � 2003 � 4 � � �

686 www.scichina.com

��������	
��
� IL-18 ���

� �
��

���
�

���
�

�	

�

���
�*

(��������	
�����, 	
�����	
����, �� 200031; ���������	
����, �� 400038.

* ���, E-mail: immusig@sunm.shcnc.ac.cn)

�� �����(HSR)���	
��
���������������
���, �����

 !"#$%&'
�()�!*+,. IL-18 �+,�-����./0�
�(). � '123

4
�(RAW264.7)5HSR6789(LPS):;� IL-18!*�<�, =>!", HSR?@AB' LPSC

D� IL-18�mRNA�EFGHIJK. L�M6N�O+<��B�� !", P���
�5, Q

; IL-18 !*�EF() AP-1 & IL-18 RS)TU(−1120 ~ −1083)� DNA V�=WX�"YOZ,

AP-1[\�] JNK�^_`abcYdZe. [fNg� =>hi, HSR6 IL-18!*�O+<�

& JNK/AP-1jklm�ABnopq.

��� �����(HSR) ����� IL-18 JNK/AP-1 �	
�(RAW264.7)

��������	
��
(�������

��������)������	�� �, !�

"# �(heat shock response, HSR)[1]. HSR$%�"

#&'(heat shock factors, HSFs)(�)*+�"#

,-(heat shock proteins, HSPs)(./, HSPs012

'3456�	789:��(;<=��[2].

>?�	(RAW264.7)@AB(7CDE�F�

�	, GHI7C�JKL7CM+NAB(OP0

Q. GRSTUL�V�WXYZ(lipopolysaccharide,

LPS)(��[, >?�	��2\ IL-1, IL-6, IL-12,

IL-10, IL-18 � TNF-α�Y]�	&', ^_`ab

7Ccd./ef(DEF�[3]. ghi(jk�l,

HSR mnop2'34(q��, rstn`�	

&'(uvDE, ��wx LPS�y( TNF-α, IL-12

�z���	&'(uv[4,5], {Dw���	&'

IL-10(uv[6], +|}��(0Q.

G RAW264.7 2\(Y]�	&'M, IL-18 @

1995h�l(z���	&'��~9t IL-12��(

/��q�. �t IL-12��0Q��� Th1�	�

NK�	./ IFN-γ, ��y Th1�	��, �� NK

�	(�	�0Q[7]. ��{` IL-18 (jku�,

�tY]��� ��D��	7C%��)y�

(���L�E����7C�
����[8]. &�,

jk IL-18�&uvDE(ax��� x¡uv¢

�(£¤~9AB¥¦.

G IL-18�&�§' 1{¨(−1120 ~ −1083)(©

ª'«¬9<­®¯&' AP-1(activator protein-1)°

±²³, LPS�y IL-18(uv´µ¶ AP-1t·²³

(°±[9]. ¸¹º/»¼½,-�¾(mitogen-activated

protein kinase, MAPK)¿À(<­ÁÂ SAPK/JNK

(stress-activated protein kinase/c-Jun NH2-terminal
kinase)�$%Ã½Ä AP-1(AB�2 c-Jun, ^_�

)®¯&' AP-1, �� AP-1 ( DNA °±)L, ;

<=*+<cÅ���&(uv[10].

ÆÇÈÉn HSRwx LPS�y(ÊË>?�	

IL-18(uv, �;<=Ì�nHSRÍÎwxnAP-1

t IL-18 ©ª'{ DNA ÏÅ(°±)L, _Ðrw

xn AP-1{¨�¾ JNK(Ã½ÄF�. ÑÒ°Ó�

ÔG HSRM IL-18(uv[D@�¶ JNK/AP-1ÕÖ

$×8|wx*+(.

1 �����

(Ø) RAW264.7 �	ÙÚ���. ÊË>?�

	Û RAW264.7 G 37Ü, 5% CO2 (ÝÞ[ÙÚG

DMEM ÙÚ�M , ßà 10%á)âãäå (FBS,

GIBCO, USA), 100 U/mLæçè� 100 µg/mLéçè.

�"#(ê�1 5% CO2, 43Ü(ÝÞ[ÙÚ 2 h, ë

ìG 5% CO2, 37Ü;oíîLÙÚ[5]. LPS(055�B5,

Sigma, USA)(��ï�1 1 µg/mL[9], ðñ1 4 h.

(ò) RT-PCR. �	ó RNAQ TRIzol (GIBCO,

USA)ô�.  ®¯õö÷�øÆ TaKaRaùú: 20 µL

 �bcM, û 1 µgó RNA, 20 U AMV ®¯¾.

ü¿�& hprt(hypoxanthine-guanine phosphoribosyl

transferase, ýþ�����Ã½�Z®�¾)01��
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L`� . *�ÏÅ2	1 hsp70: 5
-GAAGGTGCT-

GGACAAGTGC-3
� 5
-GCCAGCAGAGGCCTCT-

AATC-3
; hprt: 5
-GTTGGATACAGGCCAGACTTT-

GTTG-3
� 5
-GAGGGTAGGCTGGCCTATAGGCT-

3
. Taq¾1 TaKaRaùú.�, 25 µL PCR �bc

M, û 1 µL RT.�, *�ï��1 10 pmol/L. PCR

 �ÝÞ: 94Ü, 45 s; 55Ü, 45 s; 72Ü, 60 s; 26­


�, Iì72Ü��10 min.  �.�;o7%����

�����, Iìs� Bassam ��[11](£¤Q��

¤��: 10%�½�� 30 min, ddH2O ! 2 ~ 3 min,

��"(5.89 mmol/L AgNO3, 0.056% HCHO)M�� 45

min, #Q ddH2O ! 1 min, IìG§�"(0.28 mol/L

Na2CO3, 0.056% HCHO, 8 µmol/L Na2S2O3$5H2O)M§

%, &ìQ 10%�½'(§�.

()) 7C*+2,. 2-106­�	.����

ì�/ÙÚ", Q 200 µL 0123"(Pierce, USA)

01�	, 401"®�5 Eppendorfü, 5000-g6

7 5 min, 4{å"®�|8< Eppendorfü, Q BCA

¤(Pierce, USA)9�,-ï�. 4 20 µg ,-t 6-

SDS à:23"(187.5 mmol/L Tris-HCl pH6.8, 6%

SDS, 30%;<, 150 mmol/L DTT, 0.1%=>?)@±,

ABCL 5 min. :�D 10% SDS-��������

�26ì , �®�¤®�|E½FGèW (S&S,

Germany){. HI[JK 3 hì(JK23": 5%LX

MNO¶ TBST: 50 mmol/L Tris-HCl, 0.15 mol/L

NaCl, 0.05% Tween 20, pH7.5), àP<}, Q}Ë

Hsp70Y#R}b, S}Ã½Ä SAPK/JNK}b, S

} SAPK/JNK}b(Santa Cruz Biotech, USA, 1�1000

TU), 4Ü%V. !/<}ì, àP��W}, XY

%ZÄ�¾[\(}Q IgG W} , }S IgG W}

(Santa Cruz Biotech, USA, 1�2000TU),  � 2 h.

ëìQ]^(Ä��_¤§�, X`�abc_.

(d) IL-18  ¦ RNA ef(xg. IL-18 �

RPL32h#R cDNA� RT-PCRJK. PCR(*�i

(û Hindj¾�²³)�*�k(û EcoRi¾�²³)

lmu 1. n�bo(p�q±Q 5%���9Ï�

26. PCR .�. Hindj/EcoRi¾1ì, rPsb

pSP72 (Promega, USA)��²t, .9ÏuÌvxg

(ef DNAÏÅ@wx(. yNQ Hindj�LÄz

{, G ®¯õö|(PharMingen, USA)MT7 RNA�

±¾}y[ , Q α-[32P]UTP(Amersham Pharmacia

Biotech, USA)~�±Á ¦ RNAef.

(�) �Z�½¾�56¤(ribonuclease protection

assay, RPA). 6-106 ­�	.����ì�/ÙÚ

", �	ó RNA Q TRIzol ô�. 4O1G��23

"M(ef(3-105­$µL−1$min−1) 2 µL t 16 µg

:� RNA�� 12 ~ 16 h, . RNase A + T1, ,-¾K

´ýê� , /m�é RNA bo�¾,-ì , t

mRNA ��(56bo.�Ä��, D 5%CL��

���9Ï, ����26, X`�abc_.

(�) �������CÄ2,(EMSA). AP-1

�/����½ef(�/�): 5
-CTTCCTATGTGT-

CACTTCCTG-3
; AP-1�C����½ef(�C�):

5
-CTTCCTATGTGAGTCTTCCTG-3
)�{�/�/

���ùú±Á. efDγ-[32P]ATP (Amersham Pha-

rmacia Biotech, USA)� T4-Y���½�¾(Promega,

USA)��~�. s� Zhang��[12](£¤ô��,-.

�,--DNA°± �ÝÞ�[: 20 µLbcMû 5 µg

�,-, 10 mmol/L Tris-HCl (pH7.5), 50 mmol/L NaCl,

1 mmol/L EDTA, 5%;<, 1 mmol/L DTT� 1 µg poly

(dI-dC, ���L���), @�ì, G�{ � 30 min.

IìàP~�ef(1-104­$µL−1$min−1) 2 µLtH

I � 20 min. �,--DNA î±�D 6%����

���(û 50 mmol/L Tris, 0.38 mol/L ;¼½� 2

mmol/L EDTA)26, ��ìG−70Üà�^�;o

�`�§%. ������(super shift)�uG;o

� 1 ���� RNA ���	
��
 PCR ��

��� �� �� �	/bp

IL-18 123 ~ 339

5
-CAGAAGCTTCGCCTCAAACCTTCCAAAT-3


Hind�

5
-AGAATTCTGTCAACGAAGAGAACTTGG-3


EcoR�

217

RPL32 106 ~ 225

5
-CAGAAGCTTAGTTCATCCGGCACC-3


Hind�

5
-AGAATTCCAATGTTGGGCATCAAG-3


EcoR�

120
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��-DNA ���, �� 50 �	
����
���

���� DNA� 2 µg��, c-Jun, c-Fos (Santa Cruz

Biotech, USA)������, ����� 30 min.

( ) ELISA. HSR �!
 RAW264.7 "#$

LPS(1 µg/mL)%& 24 h, '(�)*, +!, ELISA

-./(MBL, Japan)01�)*2 IL-183456.

2 ��

2.1 HSR � Hsp70 �����

HSR
789:;<=>?HSPs
@A[1,2]. ,

43BCDE RAW264.7 "# 2 h, F��"#�CD

E"#,GHIJK, LMNOP"#QR	 95%.

+!STU
VWXY01 Hsp70 
 mRNA �Z[

\]^_`a. bc� RT-PCR
�d]e, hsp70


mRNAfgSChi! 6 hX^NjRk, S 24 h!

lWNChi�
fg(m 1(a)). nopFq
rst

u hprtSChi�!vTUVWXYtwxy�z.

{|,Western blotF Hsp70Z[
�}~�1

c, $ 3 ���
9W��, Hsp70 ]^SChi!

�VWXY
������, N 6 h X^Nj�k,

S 24 hX����Chi�
fg(m 1(b)). ���

d� RT-PCR 01N
 mRNA �d=7�
, ]e

��}��>?� RAW264.7"#
 HSR.

� 1 �� 43���� 2 h�	
��
��� RAW264.7

� Hsp70�����
(a) hsp70� hprt(����)� mRNA��. 1	
��
�, 2 ~ 6	�

����� 2 h�� 37��� 0, 1, 3, 6, 24 h���. (b) Hsp70���

��. 1	
��
�, 2 ~ 6	������ 2 h�� 37��� 0, 1, 3, 6,

24 h���

2.2 HSR � IL-18 mRNA �����

���� 43BChiDEF RAW264.7 "#

IL-18 ]^
��, S���$��
 HSR � 2,

�, RPA 01�ChiDE�! IL-18 mRNA 
]

^�z. 3 ���
9W���d]e, ChiDE

¡¢£¤� LPS>?
 IL-18 mRNA]^(m 2).

� 2 HSR� LPS����� RAW264.7 IL-18�����
1	
��
�, 2	 LPS� �, 3� 4!"	 HSR�#$%�$%

LPS� &'()�, 5	*+!,-, L32.����. HSR: 43��

��� 2 h�� 37�/0123�� 4 h. LPS4567. 1 µg/mL,

(). 4 h

2.3 HSR � IL-18 �������

��0¥HSRF IL-1834
��, �,¦§


ELISA¨©F LPS>?
 IL-18Z[\
34~�1

c. �d]e, LPS%&�ª� RAW264.7"# IL-18


34, +« 43BChiDE£¤��¬�ª­�

(m 3). �7�d��� mRNA �d7�, ~7®¯

e HSRF°±"# IL-18]^
£¤­�.

� 3 HSR� LPS����� RAW264.7 IL-18����

���

1	
��
�, 2� 4!"	 HSR�#$%�$% LPS� &'(

)�, 3	 LPS� �. HSR: 43����� 2 h�� 37�/0123

�� 4 h. LPS4567. 1 µg/mL, (). 24 h
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2.4 HSR 	
� AP-1 � DNA �
��

�y²³´µ, ¶·u¸ AP-1 ¹�ªº IL-18 


]^[9]. ��» 43B HSR ¼½
 IL-18 ]^
£¤=

¾� AP-1 
Ppy¿, ��À, EMSA ¨©F"#

Á2 AP-1Z[� IL-18Â_¸�(−1120 ~ −1083)
7

Ã DNA ÄÅ
��Æ`~��1c. Çm 4 ÈÉ, �

�RAW264.72, LPSDE 1 h¼½�¶·u¸AP-1�

DNA ¡¢��(m 4 2
 3), «SChiDE!


RAW264.72, �¬DNA��Êe¡£¤(m 42
 9).

� 4 HSR�� LPS����� RAW264.7!"#$

AP-1� DNA%&'(
1	89*+(F, free probe), 2	
��
�, 3~7	 LPS� �, 4�

5 	:;<=>!"%?@ABCDEFG(WT)�HICDEFG

(MUT), 6� 7	JKL<=>!"%?@M c-Jun�M c-FosMN, 8

� 9!"	 HSR�#$%�$% LPS� &'()�. HSR: 43��

��� 2 h�� 37�/0123�� 4 h. LPS4567. 1 µg/mL,

(). 1 h

���¯¶·u¸ AP-1 ��
;Ëp, ��Ì

�����. 50 �	
����
Í
���ÎÁ

ÏÐÑ��£¤AP-1�DNA
��, «��ÎÁÏ

ÐÒTÆÓ?Ô­�(m 4 2
 4 � 5). ]em 4 2


��= AP-1� DNA��
;Ëp��. �, c-Fos

� c-Jun Z[
;Ëp��~��ÕÖ×��, ��

c-Fos � c-Jun Z[
;Ëp��
Ø³µÙ�Ú!

Û(m 42
 6� 7), ]ew��2¶·u¸ AP-1=

Ü c-Fos� c-JunÝ¬Þtß}
.

2.5 HSR � LPS ��� JNK ������

Ç�È�, AP-1
PpÜ�à&á JNKªº. �

��� AP-1Pp
£¤=¾�â�àãä
åæ�

¿, ��, Western blot ¨©F HSR 2 LPS %&


JNK 
çÐzfg­�Ì�~7®3è. Çm 5 ÈÉ,

"#é JNK fgSê¬DE�!twT�, « HSR

¡¢£¤ LPS¼½
 JNKçÐz�7­�(m 52


2� 4).

� 5 HSR�� LPS����� RAW264.7 JNK�)*+
1	
��
�, 2	 LPS� �, 3� 4!"	 HSR�#$%�$%

LPS� &'()�. HSR: 43����� 2 h�� 37�/0123�

� 4 h. LPS4567. 1 µg/mL, (). 30 min

3 ��

"# HSR =Èyë��"#S~zìí2Èî

ïðñ
ò�îóp�� . "#�&
789:A

E�Azô,=>? HSPs
@A[1,2,13]. HSPsõö�

&Z[, OS	Èy
÷Á"#�øÁ"#2, =�

ùîú
Z[\3¸sû , ü�ýy9:
AE�

"#îó�Æ. HSPs þâ3¸�R��UoíùÑ

3� Hsp110, Hsp90, Hsp70, Hsp60, Hsp40��3¸

HSPs � 6 8sû[13]. ��, F Hsp70 �"#���

��Y
¿��N	ñ	

¿�[3~5,14].

w�
�� 43B��ð Hsp70 
]^_`a, �

����°±"#� RAW264.7 
 HSR � . �,�

7��, ��� RAW264.7 "# IL-18 
]^�z, �

²³� HSRF LPS>?
 IL-18]^
ðª­�.

�� IL-18=783¸�� 18.3 kD
3¸, C

�P
�Ð�(Propionibacterium acnes)�"� LPS

�Ñ>? IL-18
]^[15]. ��

�¡É, IL-18=

°±"#F LPS �â��A�@���!È34


789:
"#u¸, ýy>? Th1"#� NK"#

@A IFN-γ 
�Æ, uÔõö� IFN-γ >?u¸(IGIF).

IL-18 � IL-12 �Uô,, Ñ¡¢ ! IFN-γ 
@A,

¹�ë�"##n�A�
§J. IL-18 $%ô,Ñ

>? Th2 "#
"#u¸@A�vì¦p&'�

�[16]. ì�]^ IL-18 (¼½)9&'*ª. uÔ,

�!F IL-18
]^ªº

�S+¤&'��,-

.��� �Æ
g/�ýy9:01.

Ç�È�, �y��2¯e�AP-1=¹� IL-18
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]^ªº
9:
¶·u¸[9]. AP-1
¶·Pp��

N JNK&á
ªº. S"#��
34��ð, JNK

&á��àãä3¸Ó?
çÐz«&P , Pz


JNK&áÑ~7®çÐzâðà5� c-Jun 3¸, 6

«&P7y c-JunZ[
¶·u¸ AP-1� AP-1¶8

N"#Á, � DNA ÄÅ�
��89��, Â_ð

àtu
¶· . �ñy²³´µ , S:;<="#

U937 � PEER 2 Hsp70 
@AÑ£¤ JNK 
çÐ

z[17]. �>?��@A1 HSR F IL-18 
£¤­�

� JNK/AP-1ãäBC�Y
�¿p.

w��S4Ù IL-18]^�£¤
tD�, ~7

®0¥��� RAW264.7"# HSR2 JNK
çÐz

fg� AP-1
 DNA��Pp. 3�9W��
�d

¡É, HSR£¤� JNK
çÐz� AP-1
 DNA�

�Pp(m 4). �]e HSR ¼½
 IL-18 ]^
£¤

ÑÆ� JNK/AP-1ãäBC
åæy¿.


�]e , RE3&ptu
]^�FG	

NF-κBãäBC, Ç IL-12�"#u¸
]^HI	

NF-κB 
&P [18,19]. ���â���2

���

¯e IκBα/NF-κB ãäBCS HSR £¤J&'u¸


]^2KL�9:MK [4,20]. y�NO� [21]IL-18


]^õ� NF-κB ãäy¿, �F HSR ðª IL-18


]^PQ�R7ÑÆ
ë¤, SBì NF-κB ãä

BC~�ªº.

HSR 
3¸A�a=TUA�Va
�WX2


C9�7[22]. ìù&'��Fë�=yY
, Z�(

?�ë�
[\. Të�]�yY%&X, �&��


�&'­�ô�7¬y­
ò�îóë¤½|9:

ô,. ���,�� RAW264.7 °±"#LM� HSR

F IL-18 ]^
��, �^¯e�¶·u¸ AP-1 Pp


£¤� IL-18 mRNA
]^� IL-18
34£¤_`

�¿. �7
�Ta�C�&Bìªº"#u¸]^

½N�&'­�PQ��
Fb, õ�cd�ef+

¤J&'"#u¸]^
ghPQ�EiFb�jC.

�� ��������	
��
��� (��� :

G1999054201)�����������������	

 !"#$.
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