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(HZE] B HITERERR IR 6 (growth arrest-specific protein 6, Gas6) X i & iE
ANREEMINRERIEM . Fik BT HWHAHLZETL (cecal ligation and puncture, CLP) 55 1 M BE A
ANEUETRL, B 120 RS TS BALB/c NRBEHL (REMLECT VL) 4 WITF AR, CLP JRERIEAL .
CLP JFERE + A= FEh K4 . CLP JFIE + Gas6 (1 wg) #H. CLP JRFHAE + Gas6 (3 pg) ZHFN CLP i
BHIE + Gas6 (6 pg) 4, W4120 K, Sad AN[EACHEE R 24 h S0 A BEATR] (PT) o B i e A
(TT) | IEALFR B M IE AR E] (APTT) | 4B AR (Fbg) . D - 3K ( DD ) Fiifi/pi (PLT)
T8, SR ELISA fdl iR AHR K 7 (TF ) ¥RBE. PIk#ER AR FE M2+ (ICAM-1) 48
ko Bdi KA SPSS 18. 0 Zeit#ift, PAFEA LLECR M FEA ¢ K g, Z4E WBCRARE R
ZE0 AT F Bonferroni £ 55, R SBFARAE, CLP fkFAEH MK PT, TT, APTT, DD, TF,
P BEFF R A ICAM-1 R 5345, Fbg FI PLT Bk (P =0.000) ., R# kS mGas6 (1. 3, 6ug)
J& e e /N U2 PT (P =0.000) , TT (P =0.000), APTT (P =0.000), Fbg (P =0.000), DD
(P=0.0002) ., PLT (P =0.000). IF (P =0.0002), P #%$ % (P =0.001) 1 ICAM-1 (P =
0.0004) FERBIE R, i Gaso AIREME T IEALIN A N R A . LR MeEERE /D B IF K — 253
TEEENLRSE, JNRIEE M D) RERE AT
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[ Abstract] Objective  To investigate the effects of growth arrest-specific protein 6 on blood
coagulation in septic mice. Methods  Septic mice model was induced by cecal ligation and puncture
(CLP). One hundred and twenty male BALB/c mice of clean grade were randomly (random number)
divided into six groups: sham operation group (n=20), CLP group (n=20), CLP + vehicle group (n =
20), CLP + Gas6 ( Growth Arrest-Specific Protein 6 ) (1 wg) group (n=20), CLP + Gas6 (3 pg)
group (n=20) and CLP + Gas6 (6 wg) group (n=20). All the survived mice were sacrificed after 24 h
of operation. Plasma prothrombin time (PT), thrombin time (TT), active partial thrombo- plastin time
(APTT), fibrinogen (Fbg), d-dimer (DD) and Platelets (PLT) count was measured. Plasma tissue
factor (TF), P-selectin, Intercellular Adhesion Molecule 1 (ICAM-1) was measured by ELISA method.

Statistical analyses were performed using one-way analysis of variance ( SPSS18.0, Chicago, USA) test
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followed by Bonferroni test to compare three or more groups or by Student’ s t-test to compare two groups.

Results

Plasma PT, TT, APTT, DD, TF, P-selectin and ICAM-1 in CLP group was longer or higher than

that in sham group (P =0.000), while Fbg and PLT in CLP + vehicle group were lower than that in sham
group (P =0.000). Treatment with rmGas6 significantly increase plasma PT, TT, APTT, Fbg, DD, PLT,

TF, P-selectin and ICAM-1 in septic mice (P <0.01). Conclusions

Gas6 can activate coagulation

system and aggravate coagulation dysfunction in septic mices, which may partially through activate

endothelial cells and up-regulate TF levels.

[ Key words] Growth arrest-specific protein 6; Sepsis; Blood coagulation; Endothelial Cells; Blood

Platelets; Tissue factor; P-selectin; Intercellular Adhesion Molecule 1

WREERE (sepsis) /e e PR R A 8O 42 B RAE
REEEHE, #E— Kk ] FEURT IR . 24
B fE FE S 25 & fik ( multiple organ dysfunction
syndrome, MODS) . MEREAE 1 A i L B A 52 2%
WAL, MeTEiE 202 hBEIMIG AL . SAE R K
LR A AR BAE R B SO0 s bt A, A Il
VAR e T 2 M T IR R A I
SN TG B R S s [RlA, AR S BTEEHL ] A4
AN P AE S VR, SRR AL TR BERE,
AR RSG5 R0 AW I A A 2 % P I A8 P B T
( disseminated intravascular coagulation, DIC), #f—
A S T A% S 7 T U R R M RE AR L L Gas6
(growth arrest-specific protein 6) g Ifil 3% A& 4 A=
R KEARBEPRE R —MO, J& Gaso
Rt =¥y, VF 250K, Gas6 HA J5 e k41
i[O8T RN 711 I T 1 | ) [
P SR KR SR AGE Gas6 %o I/ MR I 16 M 1f
BRaE e B A TR . SR Gas6 75 MeEEAE
MIEES AR M ANERE . AT 7/
bl CLP Jife B A A5 Y, 3 o A ) 5] & 1) 7 2H /) B
Gas6 T, 24 h J5 kil /) € I At JLInf (8] (PT) |
&E I Tl I (TT) o 05 A6 S B I TG A
(APTT) | £F4E & )50 (Fbg) . D-— &K (DD)
Al (PLT) +4%, SR ELISA A6 i 2% 2H 21
W (TF ) ¥REE. P k452 F 40 B 1) B 0 -1
(ICAM-1) W74k, WIPRT Gasé X M FFAE
AN Rz A AT
1 MR5FE
1.1 EmHA

Recombinant Mouse Gas6 (R&D /~#], BHJET
PRI, %), NELTF ELISA Kit (R&D /A,

WiJe Bl A, 6 ), MR P R (P-
Selectin) ELISAKit ( i IRAEYFHE AR AR, F

W, ), /NEAN M A R -1 (ICAM-1)
ELISAKit (IRZEMBHARATR, Lig, FE) .,
1.2 HREF&

/N R B AE AR TR SR FH E FT 2 TA I S5 R AH G 1
g ) CLP (cecal ligation and puncture) JfEFEAE 5
B EESONRESE L d, B lRoK, RS
2% I 2 BRI S R FHIEH U)H 2 ~3 em, 320
WARAE NS B 5L A 20% B, 20 B4k 45
hLicuh B A EE , (A NP> A 5
FilfLE K ERERGIRE R, H 10 24245525
HORHE, REESTRIE NS 1 mL AR KRR
Tho BFRARIE., E£5160W. G0, XK. &
g, HEBEALHL, BAZESL.

1.3 HMHHEEHE

fE BRI M T 15 9 BALB/c /NRR 60 H, {4 &
20 ~25 g, 1 RIS S YA IR DT Al 4
ft,, A AES . SCXK (1) 20120002, /)
BRI 75 S Bl ) S 06 A N B BL R 2% 52 50 2 4 v e i
1, AT ES . SYXK (#r) 2010.0150, ¥
120 2 BALB/c /NRFEHLIT AR F AR, CLP ik 8
fE4] . CLP JR¥EEIE + AEHEhK4l. CLP JREEIE +
Gas6 (1 pg) 41. CLP Jk#FH4E + Gas6 (3 pg) 41
I CLP e FEAE + Gas6 (6 pg) 4, #2420 H,
CLP JREFAE + A= BLER /K 2 76 3 A5 5 R i ik 4 5 100
pl ZEFEER 7K, CLP BRFFSE + Gas6 (1, 3. 6 ng)
2 R A T 5 43 ) 7 R e bk T AR A R KA
A rmGas6 i 100 pL 1Y Gas6 K
1.4 RERERKN

INRG IR AL RS F 24 h 5 5300 FH AR E
KNSR I A4 7 MR BIE 5 e Bk S R ML, SRR SE S BT
A 0. 109 mol/L fjk FR AN PLEEWR (1) EP B, 1252
Hif# YR 4], 3 000 r/min B0 15 min, Y4 FEWR
(I %, #€). R A& M Y54 A 4 (STA
Compact CT ) A I/~ B BE 1L B B BF ) (PT) | %
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I BB CTT) . 3% Ak &8 43 &E i 35 B e (A
(APTT) | ZF4EE H R (Fbg), I HL 2 Hr AT i
/MR (PLT) 315, SR BRI S5 98 e 12 0
D- Rk (DD), $i¢ M ELISA 57 & i B 15 54k
RN R AR A AL A F (TF) W, P EBR
FH [ ZE R 53 +-1 (ICAM-1) .
1.5 SitZEHiE

BeiteF ok I SPSS 18. 0 Gt i, it ot
BHHE £ i (v +s) TR, RTARLF CLP
BERIZH LA S AEAS ¢ K, Gas6 Tl 4L A AR 3
ERKEH bR Y B8 [ 2R 5 22 43 # F1 Bonferroni £6;
5, PLP<0.05 AEFHAESGIFE Y.

2 #R

rmGas6 & [ *T Bk 5 E /) B M Th B8 B9 22 1
WEAE 1 d MRFEAE/D BRI aE Ak, W1,
SWRFEARLAMLLE, CLP 4 PT (19.4 £0.3) . TT

2.1

(19.1+0.4), APTT (37.1 =1.1) ¥ %K, DD
(2.1 +0.3) Hijm, Fbg (1.7 £0.3) F1 PLT
(122.3 £4.2) 3/ (P <0.01), KN[FEF|H Gas6
XoF JH B /IS BRI P 3T K% I /MR R S22,
5 CLP + A J R K A L 3L, Gas6 5 [ T Hi4 PT,
TT. APTT ¥J%EH:, DD #4, Fbg F1 PLT $#4 (P
<0.01), 55 Gas6 1 png 4%, Gas6 3 pg 4l PT,
APTT K (P <0.01), ifif TT (P =0.0749) . Fbg
(P=0.99), PLT (P =0.99), DD (P =0.3265)
EFTGIE XL, 5 Gas6 3 pg 4LHLH, Gas6 6
pg 4 PT, TT, PLT A m e &K (P <0.01),
APTT 3/ (P =0.001), ifii Fbg F1 DD 2% % 45
PR (P>0.05), 5 Gas6 1 pg ZHAHIL, Gas6
6 wg 21 APTT (P =0.097) ., PT (P =0.0001), TT
(P=0.029), PLT (P =0.000) g HIEL, i
DD (P=0.99), Fbg (P =0.279) %SG %

&1 MERE/ D RBEMIRER ML (Y £s, n=6)
Table 1 The change of coagulative function in septic mice (x s, n=6)
2H 51 PT (s) TT (s) APTT (s) Fbg (g/L) PLT ( x10° L") DD (mg/L)
RFAL 11.320.5 14.2£0.2 25.1£0.7 3.1£0.2 190.3 £5.9 0.7 £0.2
CLP 2 19.4 +0.3° 19.1 0.4 37.1+1.1" 1.7 +£0.3" 122.3 +4.2* 2.1+0.3*
{8 —-43.933 -30. 006 25.202 10. 634 25.714 -10. 634
P1{H 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
I SIRFARALLE, P <0.01
R2 mGas6 HEXTHRE/NBEIM I RERIE IR (v +5, n=6)
Table 2 Effects of rmGas6 protein on coagulative function in septic mice (x +s, n=6)
215 PT (s) TT (s) APTT (s) Fbg (¢/L)  PLT (x10°L-') DD (mg/L)
CLP + A= BRIk 40 20.2 £0.4 20.2 +£0.3 35.1+0.7 2.1+0.4 132.2 £4.4 2.1+0.2
CLP + Gas6 1 pg 27.2 +0.2*° 26.1+0.6" 41.7 £0.6° 2.6 0.3 141.2 £2.1° 2.6+0.1*
CLP + Gas6 3 pg 32.1+0.2° 25.1+1.2¢ 45.1+1.2° 2.8 0.2 142.6 +4.5* 2.9 +0.3*
CLP + Gas6 6 pg 34.1+0.5° 27.5+£0.6" 43.2 +0.5* 2.9£0.1* 156.3 £3.3* 2.8 £0.4°
F1{a 495.9 134.3 223.0 12. 67 54.07 10. 75
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 0002

TE: 5 CLP + A B K4, " P <0. 01

rmGas6 EAXNMRBENRMRARRF

(TF) B9%0
ELISA #5045 41 /N R 2K L2 7 (TF) ¥
JEULE L, SFARGIMELE, CLP fkaAEL IF ¥
EFFEHE (1= -17.37, P=0.000), 5 CLP +
HEPRER KA HE B, Gaso T RIS A F A B
(F=10.82, P=0.0002), 4 Gas6 1 ug 4 #HLL,
Gas6 3 pg 41 TF HESF TSI+ E X (P=0.99),
5 Gas6 3 pg 4L, Gas6 6 ug 41 TF (i 5 T4

2.2

2B (P=0.99), 5 Gas6 1 pg AL, Gas6
6 wg 4 TF RIS #ZE L (P=0.148),
2.3 mGas6 EAXKEFENR P EEZE (P-
selectin) BIEMH

ELISA £ I 2% 20 /) B il 2% P ik 2 % (P-
selectin) WLIE 2, S{RFARHAMILEL, CLP 4 P ik
BEIEHE (1= -4.683, P=0.001), 5 CLP +
AEHEER KA LS, Gaso THI4l P EHR T E
(F=8.173, P=0.001), 5 Gas6 1 pg 444k,
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Gas6 3 pg H P EFEREEFLGITFEL (P =
0.99), 5 Gas6 3 ng ZHAHIL, Gas6 6 pg 2 P iE$E
REESIGIFE L (P=0.99), 5 Gas6 1 pg
ZHAHLL, Gas6 6 pg 4l P EHFERMEEF LRI EE
X (P=0.99),

200
b b
150 a 4 b
. — o d
3
& 100
=
50
0 T T T
© %
& Q’}?’ -\,0\' ,\Q% oY %Qq’
S Y- R
F & &

5 sham ({RFAR4L) HE,*P <0.01; 5 CLP + L HEhK
(vehicle) #{It#:,"P <0.01

B 1 rmGas6 H M MBHE/ MM AR T (TF) KR

Fig 1 Effects of rmGas6 protein on TF in septic mice

150 |

100

50

P-1%# %K (pg/nL)

«°

5 sham (#FAR4L) HE,"P <0.01; 5 CLP + A #ih K
(vehicle) #41I#%,"P <0.05

B2 mCas6 & [0 HERESE /N UMK P 1E4F % (P-selectin) AY54I
Fig 2 Effects of rmGas6 protein on P-selectin in septic mice
2.4 rmGas6 & 5 X ik 5 7E /) B2 40 L 18] 4 Bt 3 -

1 (ICAM-1) HByF0m
ELISA 46 2% 2H /)~ B it 37 200 A 1a] % B 0 -1
(ICAM-1) WI1E 3, S FARHAMILE, CLP H
ICAM-1 F+ & B8 (1= -6.33, P=0.000), 5
CLP + fEFHIR K 4 L #8, Gas6 T T ZH ICAM-1 |-}
Bl (F=9.384, P=0.0004), 5 Gas6 1 ng 414H

b, Gas6 3 ng 41 ICAM-1 [HZ R LGB X (P
=0.99), 5 Gas6 3 pg AL, Gas6 6 ug 4
ICAM-1 {22 RS E X (P=0.99), 5 Gas6
1 pg AAHEL, Gas6 6 pg 41 ICAM-1 {H 2= R TL41T
HEY (P=0.99),

200 b b
b
a
~ 150k —
2
b0
£
~ 100
3
50 -
0 T T
& &

5 sham (R FARH) HHK,*P <0.01; 5 CLP + A Hi Lk
(vehicle) #H%:,"P <0.01
B3  rmGas6 2 X e REAE /) BRI 240 e ) 2K B 4371 (ICAM-1)
IRl
Fig 3 Effects of rmGas6 protein on ICAM-1 in septic mice

3 it

EE 1M RS RE 1L H 2 LIRSS I 5 PUsE i T 1
JEfl . BRI R GO IS TP A v R I, X
SEAERFEE I A DGR , H AR Y B I e R BRRS T
PUBE R G MLF I R G, VAYEREB %) 8 L5 bi 561
7, e IR RS 1E Me AT P 20 kA" . 1™
EIRERAE T, VUARBEMLLF 7 RS0 578 ol 20k
PEMAS BRI (DIC) | I 457 P9 IR TR B 38 3
R, RASEZHEHREE®R (MODS) FIE
T BRI R, WETEAE R E IR L 18% ~
30%, Mk A 9 & DIC % #5 58 K I+ 5
35% " BEILIIRE T B T A R AT G AR,
FEEAE A R W LT E RN DIC %A, WS R
BEIL PR T RE RN P B " BRI R SR AE
FE W A R R AR, B S R O AH B
Pt 3 [m] # B M B RE & AR R i O B
£, NEER A TNF 58 147 % 5 WA i P Bz 4
HUBERCALNR T, TS AN BE IR AR, WA 7
SO BB LR XTI v — 2530 P Y 1T
BAR, BASBORGIEM NEEL (DIC) .

AL R EEELEIL (CLP) 77 ¥l 4
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WRBEREACAY , X2 H HT 2 TA 1) 516 R AH SRR R 1Y
PG RERS R D RIS, 7R R B R A
BIWPERT , MU PERIZEN . SR E RN . I
BN KA B AR LA SO, R R i
PEYESAEA 0T, WG BRI R 58, P ECBE I RE R
filo TEMCERIE KRt i, i/l (PLT) | BE i
POI5 DD 5 e 8 4 0 17 7 R ke
I/ (PLT) 7R MedEhi F 400 s 90 2 B AR, JFFE
BT R R A AR U o RBERE T A VR IO I N
BEIM AT PLT #5#€, PLT AOUEATPERR AR ™ &
WAL, PURXIESAAEIK ' . Gando' ! S5 5E W,
VR B0 R8T B LA AR BN, (S 58 I i RN FD
JER; TR, R AT N, XSSk Fb AT
fift, ffi DD KA, AWML R B, CLP fifk
BRAEAL/NEL 24 h APTT | PT, TT, DD &35 K 55
FhE; i PLT, Fbg #A A [ F2 B2 w0, H it AT I
CLP Jife s 0 /)N BRUBE I 2 B S %, B 1L X 5 TH 4,
APTT | PT, TT fy#E{, PLT, Fbg [E{K; 748
EIE G I i) [R) i), 2 9 SO s, X A8 IR IS 1Y
Fb iE1 TR, D-— ARSI B MRS A7
TESEIMTCHE . MARTE I TZ S DIC (93

R REEE I 5 = 2 LUSMEE R AR R o &,
AT (TF) 283X — @44 0 5C B BE i
T MAEANZ R LA AT e,
Hff . BB, ARSI S MR B e i
MILHZ G0 AL, W] E E KRG8 TF, — Hof 8 BE4 1,
HAFE T RIR . IF Al st Ca®* JB pg TF-Ca®* X152
G, FVIEEEE R FVLa, T2/ PESE L R 50
PTG, TR ShBE M R S8, AL LR TR,
CLP ji&#6i)5 24 h, MRy TF e AE W 3% T,
KRN SR Hipy O IV 1) DG SR v it ) U S
. VEC) FEANE PR B ORI R 3o A= R
I TE, MMEE 7 &M R S, TEMEERE & i
PR, PN R 20 i ) € I B B8 Y I T R A B AR
JH' o PR AN ICAM-1 #5100 55 P9 B i AL A
K, P PR E T o AN M A A AN A DY Rz
JH TR Y TR Sl . R4 i A A i A Y b
Bif, TCAM-1 W] 42T BAZ 20 5 P e 40 L f) 248 fA 42
HERIER R RE . AR 45 CLP 24 h J5 /B
P-JEE M ICAM-1 AR TR 1y, AR I8 P9 B2 4
MG Ak, B I R 40 B R A S

AR E#E T ILE 6 (growth arrest-specific
gene6, Gas6) FHEJEH Gaso FEH iRy, SHEH

S 44% A, ERKEgEAE R K EARE N —
o Gasd B FATEVF 2 M b #0235, N 240
B, IO UL . B, Rt
CA KEMFR K Gas6 H 15 Gas6 Z 1k TAM
(Tyro3, Axl, Mer) AHEAEFA, fE#Eil/ MRk
Fifase . Cosemans 25" B 57 & BN K Gas6
HHS TAM FHEAEH, 3#16 P13k, 5 ADP PR3
SRECIER Akt @i ik, #F— 61k albp3, fEif
MR EEFIFRAE o T4 Gas6-TAM & 42 7] ki />
MR EE . Mk m4E . 81 F i, Angelillo-
Scherrer 25" BF5E % B S Bk IR 1) /) B Gas6 2
T, T Gas6 @R A /I BRAAK P 3 ik i A4 & A6
FAL, UESET Gas6 fE i /MR RENIE-. XA
SCHRHIE Gas6 REMSTHT A FZeik, IME N
B Gas6 @ [k i/ B U 7 R R BRAIG, T4
Gas6 1 fE_ IR FEAR Y TF K™, Gas6 a] i
LSRR AR L oSSR A 200 B 1 AR 2 R
JRE Y FEAUGR TR T, tmGas6 2 [ AEHE K 2 Tt
i e 0 /N BRI % PT, TT, APTT, Fbg, DD,
TF. PLT. P-selectin, ICAM-1 7K. S fiff 5% 32 B
rmGas6 ] GEIE 1 1% 1k L8 N A A0 0, b R ik RE AE
INRALH TR, HshsMNRERE MRS, HE—5
WOGBEIN RS, BEIM RS RS 5 AN BT R Gt
IO 5 SO I - B B I P S I/ ARAE rmGas6
BINJG AT, A 0] SRR E DIC {4 #E i/
M, o n g2 i/ R A B BRI, RV
g, LG LA EES R HT R Gasé B [ ] fg il i
TEAL LA N R 40, b R e 7 RE /N BR TF K- 1 —
A0 shigE Il A& S8 g DIC B & o S mi B 58 1
P/ E ) TAM Z 4k, BHWT Gas6-TAM AH H 4
M, B AR MR /D B  D RERR AT, ik
BEAEBE I D REZEBLI AT B AL BT 1 HE A

K Gas6 7€k 2 4 H ) BF 75t ok i £,
Ekman %[25] I e B AE B8 3 I Gas6 Al sAx] B 3E T
=, Gaso FFREy Bl . I H Gas6 B 5 MEFEAE™
R RS R VA 56, Gas6 5™ 5 3 4iE
HLAE e AT A VA OC, RS K B K I 5
Gas6 #5171 J5 AT B IR B2 4E /)N BRUML VG AST, ALT A0
LDH {H, W/ RHF IL-6, IL-17, FEAKMERAE
INBURBESR , U I 2 4 BB 0, T AL Gas6
BA WM Z 25 B UIReRErt /e, TiiAS SCHiF
FAR IR Gas6 il i e B 4 5 1L ) B A%, 3% 5L
T B RATHE— ARV Gas6 7EMGEAE T A VE L
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i LRIk, Gas6 i nl fE i o 1 L L4 N B
A, b RMRRAE /DN B TF ZKSF HE— 25 0 B i AR
g8, IEIEEMIIRERE AT, SR1 Gas6 Xof JHk B AE KE 1ML
HRER WA R B DIHLBEA T ik — 2D 5

2 % X
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