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[HE] Be . AREHEALSHBEE % # ¥ E T (recombinant human granulocyte colony stimulating fac-
tor ; thG-CSF) 3t D- & % ¥ $L 4% ( D-galactosamine, D-GalN) 7/ f§ % #% ( lipopolysaccharide , LPS) 3 & ¥ #§
PREMFEBORPAERA,FETEMM. 5% :D-GaN/LPS EEK S EHFNE PR EHRTFRBH
MR PR TEENT4h,2h RS HBFE M F L G-CSF 300 pg/ kg BB EH , AE MK 24 h BiEE,
HHEGEOh HFAMMEES RIOALA , MEFLAEZRGHRA AF X ZTEHFZ-REHBH KB F Tanon
Cis3. 13 %4 /M B AP EAFARPHBEREE F-a(TNF-a) . FHE-y(IFN-y) . A F-6(IL-6) F
GOAE-10(IL-10) 9 REH A, R EFHAPA 24 AEERRHZTFABA(P<0.01) ,##E6h
BARAPANARRGEAREB(P<0.05) ,FFAR T INF-a #o IFN-y #5 mRNA & & K F 9 24K F 2
B (P<0.01),IL-6 # IL-10 )y mRNA A X K F+H B H T BMAM(P<0.01), % :.G-CSF #5D-GalN/
LPS frsty R E R EBRAARY R,
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Protective effects of granulocyte colony-stimulating factor on acute

hepatic failure induced by D-galactosamine/ lipopolysaccharide in mice

XU Xu-wen, TAN De-ming* , LU Meng-hou
(Institute of Infectious Diseases, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract: Objective To evaluate the protective effect of recombinant human granulocyte colo-
ny stimulating factor (thG-CSF) on acute hepatic failure induced by galactosamine ( D-GalN) and
lipopolysaccharide ( LPS) in mice, and to explore its mechanism. Methods The mice were intrap-
eritoneally administered D-GalN (800 mg/kg) and LPS (10 pg/kg) , and then were intraperitone-
ally injected either saline ( the control group ) or thG-CSF at 300 pg/kg body weight ( the therapy
group ) at 4 h, 2 h and O h before the D-GalN/ LPS injection. The survival rate of the mice was es-
timated at 24h after the D-GalN/ LPS injection. The degree of hepatic injury was evaluated at 6 h
after the D-GalN/ LPS injection, and the levels of TNF-o, IFN-y, IL-6 and IL-10 mRNA were
simultaneously measured by semiquantitative RT-PCR. Results The survival rate of the therapy
group was significantly higher than that of the control group (68.4% vs 20% ,P <0.01). As
compared with the control group, the degree of liver injury in the therapy group significantly de-
creased (P <0.05), and the levels of TNF-a and IFN-y mRNA in the hepatic tissue also reduced
remarkably ( P <0.01, respectively ) , while the levels of IL-6 and IL-10 mRNA increased ( P <
0.01, respectively) at 6 h after the D-GalN/ LPS injection. Conclusion G-CSF can protect the
mice from acute hepatic failure induced by D-GalN/LPS.
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BL 20 B A2 75 1 3% I 7 ( granulocyte colony -stimu-
lating factor, G-CSF) & — 254 Wy 8 B S 12 B & I
FHEEKETF. FRERKHM,G-CSF B T {2 # #
LA MY 5 40 A S L L RIS A R R
GREETHIER., C-CSF T HEERTARN
M, ESBEBR S E TR RE, FER
B H B AR A k40 B R 1) R O A% 4 R
F %L A, T 33X b S B0 R 2SI B0 AT BB X & R R
WS FRGREARPER. AT HRITHRIE
SEREHE , I PRI T S P B R A B i, A
W5 & 18 & L /D W& & 2 3L B (D-galactosamine,
D-GalN) Bt 4 g % % ( lipopolysaccharide , LPS) ff 3
M TEIF B LA, LI 8¢ G-CSF i 4R 3 4 Fi JOF
Bt AT BB 89 1E A AL o

1 #R5xF%.

1.1 2&&XAAHH B R 2H AOKL 40 4R
ERIBE F ( hG-CSF) i FH TR EAFAEY,
D-GalNWy H B IR ER K ¥ AL % B0 %, LIATHAE
PREL K i B L9 100 o/L W VE B, B AT 1 mol/ L
NaOH A pHEZE 7.1 ~7.2, LPS W EH EH
sigma 2\ &) , Trizol ¥ 8 3% [§ Invitrogen 2\ ] , 3 % %
BAMH KN (RT-PCR) AR GMWE KEREY
/A% . GAPDH 5|#) b 5'-ACCACAGTCCATGC-
CATCAC-3', F{## & 5'-TCCACCACCCTGTTGCTGTA -
LA RKEN4S2p; HBEARERE F-a
( tumor necrosis factor, TNF-o ) 5| ¥y E 55 5'-GGT-
GCCTATGTCTCAGCCTCTT-3’, F ## & 5'-GCTCCTC-
CACTTGGTGGTTT-3', ¥ 1 H b & FE & 225 bp; T
#t & -y (interferon-y, IFN-y) 3| ¥ b # K 5'-TG-
CATCTTGGCTTTGCAGCTCTTCCTCATGGC-3', F #§ N
5’-TGGACCTGTGGGTTGACCTCAAACTTGGC-3', ¥ 1
F WK BE & 365 bp; 4\ % -6 (interleukin-6, IL-6)
Bl #) kWi R 5'-ATGAAGTTCCTCTCTGCAAGAGACT -
3', F W N 5'-CACTAGGTTTTGCCGAGTAGATCTC-
3,9 WK E R 628 bp, F1 4 & -10 (interleu-
kin-10, TL-10) 3|4 L # % 5'-ACTTCCCAGTCGGC-
CAGAG-3' , F il 5'-AAATCGATGACAGCGCCTCA -
3V, HMAWKEN292bp, BN HKREE
YAl o

1.2 ZBHH*

1.2.1 JSREMFZBEAGH & 6~8JF
REEER/DR, FER ERE(202) ¢, 8
ARARSHY PO, BBEM LKL R, L D-GalN

(800 mg/kg) il LPS (10 pg/ kg) M JEs ¥ 5t il & /)
BawmirsEngEs MREFBSF S h FRET,
10h A E W, X B4 /NB 24 h 8= E70% ~
80% , HIFHER B AR L 838 TEH B R IF ALK
BRIE
1.2. 2 o bmAkiasi % 100 R/h K
RE B4 2T BE 4 , G-CSF 50 pg/kg 155740 . G-CSF
150 pg/kg ¥4 5¥ 41, G-CSF 300 pg/kg 34 J7 4 M
G-CSF 600 pg/kg JT 4, BH 20 R, B ITH
FEMEAT 4 h,2 h 7% B B 4 51 4 F thG-CSF
0.2mL fEREES, WA TR —ELFAEER
7K0.2 mLIE 5 4 5t . W2 R A Al & #9 G-CSF 3§ /b
BABRAEW, UEFEBRMERITAE,

BRI EARFNE B G-CSF 3t /N AEE RN
5 W B S0 45 SR, ¥ #% thG-CSF 300 pg/ kg AIEIT
RE, K 75 R/NREBHYLA R IEF 45 A
G-CSFYaYr 4l , B4 25 R, BITH THMEA 4 h,2
h 01 ¥ R B 4 3 45 T rhG-CSF 0. 2 mL & 1%
5, %t B4 F IR — B i) AT AR B b /K 0.2 mL R
TS IE % 4 7E BT A A I A B ) R T AR SR K
0.2 mLJ S 5%, GalN/LPS i 5 i 41 )5 6h, 54
FEHLEE 5 R/NEL, L 2% G B b 2 8 B v 5K
B, WAL FE, T EAF 40 4149 100 mg, A TR
& RNA, 55 BUNBJIFRE#7 4, 48 /R DAk B € , A 88
35 um Y, HE e, #R20 LR T 24
h ZERWE
1.2.3 RT-PCR # # @ #2852 ¥ TNF-a,IFN-y,
IL-6 Fo IL-10 # % % B R FHASK, #
Trizol Yt B 5 il 42 & RNA, B RNA 1 pg, il & 2K R
BE 40 ftE B I AR R 7R R % 3 B ( Avian myeloblastosis
virus reverse transcriptase, AMV )42 °C j %% 5% , K ¥
HREYHTF PCR K, RMEKHF:94 C 5 min,
94 C 305,52 C 30s(IL-6,IL-10 F1 IFN-y {38 X
A MR 52 C,58 C M54 C),72 C 30 s,
72°C 10 min, 28 NMER . BUZ B =4 10 pL # 47
2% BE B Bk, X & =, B ] Tanon Gis
3R ITEE RSN, L GAPDH 5 & BM A
W B9 69 LB B R R K
1.3 sitgFam HERBA(z£s) &7,
BEREERNLER AR, ZHZE LB KA
TEMN, BRI R ¢ B, 5 R FERY
SRAIBRFAR S, LA b 43t b 30 6l SPSS 11. 0 B {4 58
M. P<0.05 WERERITEEN,
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_— 2 %1 FREFNRK G-CSF M/ NRIFHE R

A3 MRS FEBR T FEEE00%)
2.1 G-CSFME24h BERGH A B & poyctiit 20 4 16 20%
18R, MEA/NE K24 h FIERMNHN20%, Y G-CSF 50 pg/kg 18 6 12 33%
G-CSF WG I & 5 150 pg/kg B, oI % /D RS G-CSF 150 pg/kg 19 10 9 53%
24 h BIEXEBREZES3% ,Y G-CSF WBIrFERN G-CSF 300 pg/ke 19 13 6 68% * *
300 pg/kg b, T PR 24 h EHERREE G-CSF 600 pg/kg 19 14 5 74% * *

68% S BAMHEERAZIT¥BE X (P<
0.01) H M, BT — LK+, % CSF 300 pg/
kg HIBIFH &,
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B1 SA/MBUFASRENRE A EH4(HEx100); B: [EHH(HE x400) ; C: X M1 (HE x100 ) ; DX M4 (HE x400) ; E: #5741 (HE

X]OO); F:‘?ﬁﬁgﬂ(HE ><400)

Fig. 1 Liver histopathology of mice in different groups A: Normal group (HE x 100 ) ; B: Normal group ( HE x400 ) ; C: Control group (HE x 100 ) ;
D: Control group (HE x400 ) ; E; Therapy group (HE x100 ) ; F: Therapy group (HE x400 )

2.2 G-CSF 3t D-GaIN/LPS s A AR B EL
AL /N BT 4R35 4 72 B S I/ Kobayashi
VR0 4 BAr 0 B, TR SE 1 R, IRBE
BT 2.5% 52 B, WA ERA T 2.5% ~5.0%

23 %, M ERBIL 5%, HE 1A FE 1B
UL, I /D BT A R R B 52 b, R L B B
AR IR FE, i i, D-GalN/LPS sE#EJG 6
he, xS /D BURF BE AT L 2% 25 0E % AF /b i 5 4, BT
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RFE, KRN H LR, i, 7T WK’ g R
HEIRFE R BRE NERIE R, R AR ERE (B 1C,
I1D) ;T G-CSF iEIT H/NR AR AT 2 89 FF 48
BAERNE, FHARERHEIEEL FHF, TRERYE
s RAR, FHASAMERFETT (H LE,
1F), ZirstBAMBTAPRFALRGREE
R BITHDMRIFARBGREEHBMKT X R
H(P<0.05),

2.3 mER-FHEANKT E#E/PMRFHR
H TNF-a,IFN-y ,IL-6 F IL-10 ) 5% A%, 351
BERILHMAREFHREKFHBAG, T

PL G-CSF FHi)5, o] B B W & TNF-a F1 IFN-y ¥
ik, IL-6 FNIL-10 FYRIBNHM(E2) . FHEKR
SRR EFNATEE HEAREF
mRNA A X & &, KRR ITH TNF-o fl IFN-y
) mRNA A3 & 2 8] 8K F X+ B4, IL-6 A1 IL-10
XA RNAREFXRA(P<0.01),

F2 G-CSF /RGBSR

R %
A5 A
0 1 2 3
wof R4l 5 0 1 1 3
WByra 5 2 2 1 0

Syt A, « P<0.05

3 H4/PRIFESAHEEEF mRNA FAEX & BB (2 £5,n=5)

a5 HHIHET mRNA BAEX & B

TNF-o mRNA IFN-y mRNA IL-6 mRNA IL-10 mRNA
E¥4H 0.702 +0.039 0.532 £0.055 0.590 +0. 105 0.503 £0.046
xf B4 1.035 £0.024 1.046 £0.062 0.912 +0.056 0.811 £0. 136
BIrA 0.870 £0.063 " " 0.796 £0.034* * 1.059 +0.066 * * 0.996 +0.061° "

X IRAML, » *+ P<0.01

3 i it

AU EERMRE AP A RRESH
RIS R R EE G AL, KA
ERFREET R AERFR. HTRZAH
WG TTHENE, BATE B R M SE R 18 50% ~
80% ., REBERIF R KR AEVG M AT 2EY,
BREENSERNEEEUFREEREPHE
EEACHAT I ZAED ., WEEBENS
240 1 R B 25 4 M B A R A A B (BL 6 TNF -,
M/MRERE T, — SR A 8% ) I E A
Hitho HE, KEMFKIEXLXMOENERAHS
MR EERARBN SRR EERTFR AR
R A R E AT

G-CSF 1y — Fi e L 8 4 A R B 7, L fie ko
R 46 S AR 3 ML £ D 4% B RN 2 4 B 4F R B
FTEMATRK. R, B 54 R KW G-CSF
AW E RO I AR T b, G-CSF AT LR £
T RE M T 40 MOS8 A, IR 3 ROE AT R B BEEA
MR LB R 5 FT AR W /N B A 3 RE A EL B
MMM ER. HHEREZI,G-CSF W HERGE R
HPEWER, MR IEHRALLE G-CSF % 7
BOPLAAR B AR S P A R Ak 4B M TN T A R AR
WA . Hartung %' 5@ 1t — 500 0UH BEAL X B BF 58 K
BERER &% G-CSF T HSE, H4maK
FERSN 54 T 22 LPS R 5 , B TNF-o , IFN-y,
GM-CSF I IL-12 8/, 8 iA A G-CSF Xf 4 5% & AE

R B A M EAE R o Saite %77 EBF 55 0E B B A% 40
ffi % T A R ik G-CSF 4k, G-CSF A HEAMEM T
ANBEAR, NTIZmMEBRREHAREF. &
HNBEFE R B R 2 G-CSF WAL B S, B 1L LPS
FE EBRRRREHBWE T (W TNF-a f IL-
12) B g 20, [A) B 400 8 o 40 e IR 7 TL-10 B 2 1
JM . Christine 2" /) B 7 %G B 6 B 4% G-CSF,
MEEZ LPS FIM S & A4 A F R BRE L, &
BT RMMER,
ERERE RN EMLE, EH¥ G-CSF AT
1R IT D-GalN/LPS Fir 8 i /s BRAF 32 B A AU, 9iF 2 1,
XNBAFEH B AR ER, G-CSF AT A/
M h FEERYHBRS, HFHARGEENE
B, MR &R 4 E F /M mRNA R 0 b iE
52,387 4 A /D BURF 41 40 b 4 R 1 40 L B F TVF-a

FNAFN-y B9 RK KV B AR T XF B4, T4 R %

ML EH T IL-10 R0 IL-6 MR EK VB B/ T % B
., D-GalN Ml LPS RS E R M ST HBH R
RE ELRREES AR RES LT A
P e, JUH R N E R MR £ A 4 R 7 7R
RERBTRETEZEMEM, T G-CSF IE R & XK
BRAMTHARMEAEANSGR, WKEHARE
TAHRES R BBOX — 3T, M T % KR
195 1 AR B BT 40 MO K B IR BE , A R BT T AT 2B
wE— P R
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vere aplastic anemia (SAA) after prolonged administration of gran-

SEXR: ulocyte colony-stimulating factor[ J]. Blood, 1993,82(5) :1410-
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