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The role of Janus kinase-signal transducer and transcription activator pathway in the regulation of synthesis
and release of lipopelysaccharide-induced high mobility group box-1 protein LIU Hui, YAO Yong-ming ,
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[ Abstract] Objective To investigate the role of Janus kinase-signal transducer and transcription acti-
vator (JAK-STAT) pathway in the regulation of synthesis and release of lipopolysaccharide-induced high
mobility group box -1 protein (HMGB1). Methods Peritoneal macrophages harvested from male Wistar
rats were incubated for 3 days before the experiment. The activation of Janus kinase-2 (JAK2), signal trans-
ducer and activator of transcription-1 ( STAT1) and STAT3 was observed before and 10,30, 60 and 120
mins after LPS stimulation (4 determinations at each time point) and it was expressed as A value ( absorp-
tion). In addition, the cells were divided into normal control, LPS stimulation, JAK2 inhibition ( with
AG490 treatment 2 hours before LPS stimulation) , STATI inhibition ( with fludarabine treatment 2 hours be-
fore LPS stimulation) and STAT3 inhibition ( with rapamycin treatment 2 hours before LPS stimulation )
groups. The cells in all groups except control group were stimulated with LPS 3 days after culture. The ex-
pression of HMGBI1 gene and its protein release in each group were determined for 4 times and were ex-
pressed as A value. Results LPS could activate JAK2, STATI and STAT3 within 2 hours, especially the
activation of STAT3 appeared more quickly, peaking at 10 minutes after LPS stimulation(7.47 +0.56).
Pretreatment with the inhibitors of JAK-STAT pathway could markedly reduce the expression of HMGB1 mR-
NA ( P <0.01), but exerted no effect on HMGBI release. Conclusion JAK-STAT pathway can be acti-
vated early during endotoxin challenge, and it may play a role in the regulation of HMGBI synthesis.
[ Key words] Lipopolysaccharides; High mobility group proteins; Macrophages; Janus kinase-
signal transducer and transcription activator pathway

WA ARESEMI R AR LR BT E (61999054203
2)sERADHEFR2ESRYR A (30125020)

FEHE 8 7:100037 dbi MM ELEREYE - WEBERSFE LN
T 9T 7 3 Bt 3

EEGR) fE# . BE% B, Email: ¢ _{f @ sina. com, 1 3%: 010 —
66867398

Lt REW, BB EKE A Bl (HMGB1)
ER—FBARIEN RS S T HEENREEED
&', HAETXT HMGB1 B £ 5 50 % 7% B 8 (
HESHESIH) ., Z2FREMNTIRBR, Janus &
B (JAK) -5 5% 5 K% R IE1LH F (STAT) i@ ¥ J
it 5 HMGB1 A M"Y, AT B R HAKXKRE



A A A 2005 45 12 IS 210 HE e )

Chin J Burns, December 2005, Val. 21 Na. & © 415 -

Joi¢ [ £ I (S 3% 3 45 AL BT JAK-STAT il i £
AHEE /IR Z 4 (LPS) i S HMGBI & BURE L i

AR S HLH .
B 5 F &
SR B En W B AR
R JAK2 BF PR D R AGH90

STAT3 ‘i%ﬂ&ﬂ:fﬂlﬁll IS # (L BB ),
[H Calbiochem 4% &)y, STATL 5 5 FE 300 0 30 & 0k £
W (I Schering £ 8] ), LPS{ J2 (6 Sigma 4257 ), %
BUmE fE JAK2 £ i B4 {4 ( 6] Santa Craz 45 i) )
T4 B8 1Y 82 8 B8 ( (8 Promega 2541 ) -’y-:: P it
SRR CE SO R RS Al R R R
(b 50 8 B) A P 4% R A B 9810 2 vl )2 0 46 KR
STAT1 ,STAT3 X # 45 #% 17 8 % ’Fl' e gl (Xl 24
bp) * KR HMGBIL FF 8 (4748 H-BE R 680 bp) ',
A BT il -3 - S S )5 §sz|( APD f 38 K ECR
309 bp) !

2. W16 B B A M AY A B ST R v D A
P Wistar K R 80 H (db 57 B F K% 9246 8 4 h
L) T 220 ~300 g, 2K 6] Jrik B E R
A {534 2 x 107 AT L H fb 5 K LR TS em” (1)
2 LPS B3Rk L 1 % 10%/ml He ffF - 24 FL4% 5 4
'|‘(1ﬁ‘3‘ﬁfﬂ"l'('n MY 37 CF B PR R $5%
COBEFA T B 2 4 11

I 2| ﬁa R

L JAK2 §H AR A S AR 3 d L LS x

107 ”\zmm M1 AN R T 100 wl. LPS i
7, 5 ok SR BRI 10030 ,60 120 min 5
B AL, 25 B A TG 4 R B S R
PO 171 2 B Sk (7 7 4 4, O B b oy o B i i
G [ PR 2 W) ) AT R e S R
LEICA Q-5001W % [¥] {4 43 #7 &b Bl 2 4
SYW] ) HEAT A A LABL A W R BE (1A Y R

2. :{'.Gl'z’,? STATI 5 STAT3 kG915 . 46 M 5 55

L2 107NN Sy 1A i i T T

;‘%‘(*IM&! O 52 S I B RO B L T T T L
SHHTCEMSA ) i 5 STAT1  STAT3 ) i fb N5 w1

T b B b B[] - L 1A R R

3B AGA90 L Gk FE B & bh ﬁ ES ]
HMGRBI J[H &3k M9 o A M K5 42 3 4 J5 L 40 0 iE
WAL FEALTE) (LPS B804H (75 pe/L LPS ﬂzu #0
JAK2 3001410 (75 pedL LPS +75 pmol/L AG490 ) |
STATI 4 21 (75 pe/L LPS + 100 pmol/L ik f

W) K STATI Wil #H (75 we/L LPS +25 5
HEE) VB 10" . EEWE 4 . F3E
S A T LPS AT 2 h A JAK-STAT i B 40 i 70 .
Jil ik 36 b SR M 2 G i A ,r‘ﬁfé ﬁlafleiu&*
G E HMGB B[S 36 K - "L I K bk 1 b
FHE L L 1A (2

400 AGA90 b OE ik B K E g E %
HMGB1 88 (8 509 52 w0 - bR R ) 100 pe/L LPS
b oA Kb ERIE] b il 8 12 h BHRS
A9 197 135 200 wl, k2l HMGBI i | e
Fr bk b db FER] 1L L 1A fl R
E5 o e LB L]

B LA v+ s Za3 R Stata 4.0 S5 4R AT
LHEE S E =578 (i

= R

Lo A8 LPS il R Lo BUSE IR OIS0 i JAK2 32
&AL 30 min FEL 1A {8 8 5 55 F B3R 60 min
B SR 120 min B)U) B4 7 AT 0 P <0.05
S0.01) LPS §il{# 10 min B STATI F 4556 fk,
LA P 0 6% T o 38 T % 9 1 0, 120 min 1 5K
fF{ P <0.0550.01). LPS 4% 10 min i} STAT3
T P g ot L HC 1A (I8 SIWE A 22 5% F I, 60 min
B ) BT AT L fHAE 120 min B X S

(P <001y WEDEEL2,
FOLPSES AR 1 I S A JAK2
STATIL STAT3 jEfLi x
Tab I The activation of JAK2, STATI, STAT3 induced hy LPS
peritoneal macrophages in ratst ¥ + 5 )
AFET T
JAK2 STATI STAT3
Wacm ol +7 2.28-0.19  0.5420.17
LS o3
10 min 76 4 4.43 20,347 7.47 £0.56°
30 min 121 =15 6.70 =0.41% 2,76 £0.38%
60 miin RIS T.36£0.03% 2,09 0. 147
120 min 54 £ 8" 13.39£1.52" 6.4 20.47"

I AT
-l STATT STATS i
#P <001

JAK2 &1 4
™oty

I 2% S = 107
L+ P <005,

2% l0?

i g

BT 10 min

BOLPS ST A RS AN R JAK2 R AT 1k 60
min P EEFNGEA 1200 min (A0 5205 140 3 i
Fig I JAK2 in peritaneal-mucrapl ol the rals was grad-

ually avtivated after LPS stimulation, peaked a1 60 PSM, but
itat 120 PSM was obviously lower than that before LPS stimu-

lation

in



s dlb - AR £ 4% & 2008 SF 12

g6 M

Chin J Burns, December 2005, Vol. 21, No. 6

vﬂIHJfJ'! K, STATI 8 4k "1[1. i,
HE L LPS 13 10 min B STAT3

I, 2Z 03 i 4k £ 120 min I
Rz

PSS A M AN STAT)
ik,

Fig2 1 I\ imdueend STATI and STAT3activalion m

2. 15 M A BURSEIE [ I HMGRL JE [ g ik B
A FE ALY L

Tab 2 The
perituneal macrophages in vach gronpl ¥ £ 5 )

HMGBI

expression of HMGBIE gene and protein release in

HMGII

0091 +0. 01247
08I 0 116"
JARD A AL U544 w0 082
STATI f

STATI §

9.42 2012

9.91 £0.35" Y45 0267

neLt 9 a0 0. 347 Yeas+0.05

12.23 061" 9 46 0 9.34 £0.23
V1A i

* <001

oo

HMGBI £ — K ¥ it
BE L IZAEE T AR
B R E AL B R BT &
B CHMGBL 0] il S — il 70 22 110 1 W) 98 4 A B, & 7
Tide ot A g Bt 88 o T Ao L T S sl 6 O
FETTE RGN AT EEE )L JAK-STAT s i
SHOMME A HE L)L 110 1L4 T &
CIEN )y 5 2 Bl 2 48 0 A0 BR 09 5 5 4% HMGBI
T S LA 7 BT SSE P TNF ) @ IL-1B
L6 55 S F1 40 4 1, IFN=y $Il TNF-o 0] B2 i 4
Ao G PR AN P 4 HMGB1 ' [8  JAK-STAT i
B A HMGB1 8 5 TNF-o TL-6, IL-1 IFN-y % % f}:
YA IS A B &

AR S A% LPS 0T i Sk U I I g A AR
JAK-STAT 5l f 5% L . LPS ) 3# 60 min A4, JAK2 ik

AR R 71 DNA 2%
90 A, &F DNA &

55 T e W | B S R
T 120 min K B & 0 STAT3 {7 H:E‘ Jy il i
{10 min i 1k B ik R 0 I O a0 B 120
min 3 {5 BG83 0T BE S LPS g 2 H At 42 1 20 A
[ALF () B MOTTT PR 300 TETG STATS A7 6. RS
[ STATL 15 4k kb STAT3 0§, H fF& i is,
STATI % T ; AHERA E
R L LUTERY B R SRR N
itk ).‘?HJ STATI [~z {& 4k, JLJI AT il 20 240 5 4y 1]
GIRE ] S > 12 W) ] STATS 19 3% b $%¢
LS o e AN Gt A M TR B e
S PTHFAL2 STAT3 3% {R 58l (3 h ik @
Phos B Lol g IR R I ’ﬂ“” ﬁ
R EUIRC T Ay R AR
5 17 LPS i R P A R 0 B A B R
i fr A AT RE A FUJ T SRTEN (ST
& 60 min A BE A 2 05 1k 0% STATI 78 )
W10 min [ B @ S Ak &Uﬂ LPS o] fig AN 2 i it
JAK2 @il STAT3 i Rl o Ho {5 5 4%
STAT3 G5 ALk %, HL RO L)

AT BB HE R JAK-STAT il i 5 HMGB1 &
HEREHCZ B 0C F , A S ik ) JAK2 55 5
Al AGA90 . STATE A9 45 5 £ 400 b1 3 3 ik 5 i
STATS iy 8 Tk A0 il 300 % A 5 22 30 A7 (R S F T, 0 %€

EATAF LPS i 5 HMGBI 45 ol B8 B AY S5 e 55 36
W JAK-STAT i B0 ] 700 24 0] & 3% B IS LPS @) %
36 b FUIGEA M) HMGBL [ 3 [N 3 0k 0 A fE 38
B A EERT MM JAK-STAT MBSl fEd s 25 17
HMGBL & B FEHLT) (5 'u" LECEUR L S M
WUEgE, i) JAK-STAT i 8 0] B 4 R i HMGB1 2
ik JAK2  STATI K STAT3 % 5 T HMGBI
A9iF Bl B AW Nl BE K58 o 01 JAK-STAT ji
B A AN HMGBL ) 7=t M A 20 e 4 o
ol [0 4 1) B0 RG0S B AR ok

JAK-STAT LI 85 AF op 2009 48 4 15 5 3
— AFN-y 0 5 7B LPS TNF-q IL-1 %56 i Y
AAE LR T 48 ] 7 1L-10 TL<4 b 0] 3 ioF 1% 3 2%
:ru‘ﬁﬁwg.m ./[]J ST JAK-STAT 3 B % 1k A {2
A0 B PR S S i i L e

B AH G 3R B R RE A4 BT A
TEHE A 15 45 fﬂ‘m:#df*r“

:STATI jF{b &

‘4 STAT3 .,,ﬂ; I M‘ﬂi HMGBI nuﬁﬁ Hﬁ]!ﬁ‘ﬂi
,ﬁé;nfrr‘%m*ﬂﬁ PR AR SCERIESE T HMGBI By




SR i 2008 S 12 HL 20 B 6 0]

T JAK-STAT i # ik 9 . ) ACTA B e

i i 1 10 2 HMGBT B i 5 5% 0L L
A7 — 5 ] I M 5 B S ok P Sl i i
HMGBI (1572 Mo e i i AU 1 11 S it
s % % W
L Wang 10, Bl O Zhang Mot al. TGS s a0 late mediator of
endotoxin lethality in mive. Seience, 1999 285

% — 251

LLACHE B 2 |

Y B it 01

T U R 1L
L2004, 2!

Jun

R A s

2002

4 A Maizels BT, Robwrtson MO er al Didugtion of welioon
ansseiger INA ek pacesslun i sesponst 1 bl oveplur setisa-
i s proin kidse G el Sl Mol o
2000, 14:576 - 590

$ LiwS, Adacark IM, O RY, ol Lipopolysaccharide tratinat
it vive s widesprid tissae e pressionof il gitric oside
eynthise wNAL Hioehen Bioplgs Res Cominun . 199319641208

1213

6 QIR BRI oI | 0 R R

L1038 4 B A A, 2004 2930 — 41

CHi ) Burtis Devimlier 2005,

Sambraok JFritsoh EF, Muni
L AU e
2003 870 - 898
Sanibronk S, Fritseh E

LML Mm"fnf {3

9 f4 @i, 280 (it His % K01 <IL-6R fr G019 116 {5
A R G 1999, 11534 —

10 SewR B, gl K, BERUA L . MR SR S BT R IE B o
FT=1 49 i S 0E I F e ik iy X . Rk fli A, 2003, 19
241

VU oI L MR e 0D R EAE S WRA .

2003, 19:63 - 66
12 L VA% SRR A B o e i T
L 2003, 15:3 -6

13 HM)J. EVRL 5. Mt KRBT R §
Filh S AR T 3 0 A . ] e, 2004,
146 = 149

14 Andrejla KM, Chen J, Dettschmun G5, Intesheptic STAT-3 ueti-

vation and weute phase fere expression prdict suteome aftes CLP

sopsis in thee gt Am ] Physiol, 1998, 275(6P11) ; 1423 - 1429
(i H W1:2004 —07 - 12)
R 50 )

SR IE MR F S A
EAA FEA 4m

I ME B I Il e a0 phy ) T S 1t
FRAE | AS B2 S 22 1

WM Eth A
11 3% Hz 1t 3

B

2

AT % Ay b ) o A A% B O A 1 i
P S HE Al O Ay R
t 1 g A L o

3k 2 A 0 O 07 A A 2

U D <off 94 b gt A i 8 e
G 0 o, 25 o 55 1 B B0 L O AR A A (1
i 11 #h fh g5 1 SELIE e Dot dten B ¢ %)
AT b, T
HOR e o P R R ke 36T
1k i ¢ [

400 mmn Hy el
(RS REVE PR S

A1 1% 102
1236 Mokl

W8l 24,

i 16 ~68 % 56 i, AT R U

[

Y 1 i 1T

'Fi/(\ }J/Z'

S B AL oA AR A
Yl L

AR 0 AR M Bk P I B B A H K EJ)M‘
L gl A gl P R 1 3k O MR S h“fﬂm»*« A
(TR ALK <2 6 T o 6 e 2%
L R o S € O O 13
i 36 40 5 1 o8 20 8 i et
WL N TS B RS
P 70400 me Hg % 4
R S
A Al T s SR Ml A

M {5 T

B L 1o TBSA S s i B A

e
> (i o i 0 % 36 R R

=)
W4 14222 £ P 90 i, 25 G IR TR

¥

I Y
M

1655 5 40 3 B MR
i A4 4 g f

2 ® X W
Fi A S f e 5 41

o b A

19862263,

Ak T A o

(M fil (149 :2005 - 03 =01 )
(R X9 8 )



