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[(HBE] Br  HiT ki e 8 H (NGP) XTI 20 (LPS) i 5 B w4l ifg A= i — AL & (NO) )5
g K R ERLE . Faik RSN IR NGP ik /N BUE E vk RAW264.7 41 (NGP/RAW ), BAME X IR 25 2%
A& RAW264.7 4HffI(NC/RAW ), NGP #iik RAW264.7 4HE(NGP KO/RAW ) FEF A RAW264.7 4l (WT/RAW ),
IO B0 K A A 73 511 25 77 10 me/L 19 LPS (LPS 41) sk iR 55 2% vh i (PBS 41) HE4T 33 FH Griess 771k 4a
JE"JL«ﬁ T NO i s T8 B IG5 - BAMIEE R Y (RT-qPCR) #1375 5: 48 — 4 {L A4 1 (iNOS) By mRNA 3
5 5 FHEE B S e BN IS (Western blotting) K6l INOS 25 (4 M iR AL 5% S5 I 1 1 (p-STAT1) B H Kk
% 5 PBS 4 L, 7 LPS Hli# )5 45 e 5, 4 420 b iNOS mRNA 2351 NO 7742 B B 1, iNOS
mRNA 2535 LPS JIlBLS 12 h A0 {H (2724 . NC/RAW 40l K 38.45+ 1.34 1 1.00+0.00, NGP/RAW 4 fifl Hy
56.24+2.41 It 1.45+0.30, WI/RAW 4 il Jly 37.84+1.52 ¥, 1.00+0.00, NGP KO/RAW 4 Jiil Jy 5.47+0.62 It
0.98+0.40, ) P<0.05), NO j=/L T LPS JIIJ5 24 h ik MEH (umol/L : NC/RAW 4N 24.15+1.26 £ 0.15+
0.04, NGP/RAW ZHAI > 58.80+2.11 [ 0.18 £ 0.02, WT/RAW ZHffi Jy 25.04+ 1.80 [+ 0.16 +0.02, NGP KO/RAW
40 B9 M 2424038 1L 0.12+£0.03, ¥ P<0.05), % T LPS %l i J, NGP/RAW 4il Jifd ¥ iNOS mRNA & ik Fil
NO 4= Jil 5 NC/RAW 4 I B4 iNOS mRNA(2724):2 h 4y 8.42+0.59 [ 4.63+0.37,6 h 4 27.16 £ 1.60 It
14.25+1.02, 12 h 2} 56.24+2.41 [, 38.45+1.34 ; NO (umol/L) : 6 h & 4.12+0.25 [, 2.23+0.17, 12 h 25 16.50 +
1.52 £ 6.35+0.39, 24 h 4 58.80+2.11 £ 24.15+1.26,34 P<0.05 ) ; [AIf, p-STAT1 F1 iNOS 75 4 315 W 1%
7 (p-STAT1/GAPDH : 0 h J} 426+ 1.84 I 1.00+0.32, 2 h 25 20.59+4.97 [, 0.93+0.21, 6 h g 141.99+10.99
F 11.17+2.11;iNOS/GAPDH: 0 h 2 1.27+0.86 [ 1.00+£0.22,2h Jg 7.94+1.94 I 2.01+092, 6 h K
2424 +4.88 . 3.72+1.11, ¥ P<0.05), i B NGP 7] L4 i 412 o %5 S5 38005 R 1 1 (STAT!L) 3l % i /iR Ak >k 1
BN ANOS 223k, FET f# NO A= ji 3 22, LPS il 3% 5, NGP KO/RAW 41 Jifd [ iNOS mRNA 22 ik Fl NO A= Jli i 48
WT/RAW 4 Jitd B 5 0k 20 (iNOS mRNA (27°%) . 2 h *h 2.46+0.31 1 4.22+0.18, 6 h 24 3.61 £0.44 I 13.02+
1.34, 12 h 7§ 5.47+0.62 [t 37.84+1.52; NO (umol/L) : 6 h 24 1.22+0.19 1 2.01£0.12, 12 h i 1.60+0.44 [t
5.15+0.62,24 h Jy 2.42+0.38 I 25.04 +1.80,3) P<0.05 ). i8] NGP R4 /5 iNOS 1EALIS /D , HET# NO Az g
Wb, B NGP Al 8 STAT1/ANOS 38 B4 E [ P45 5 AL B W20 i NO 2B
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[Abstract] Objective To explore the influences of neutrophilic granule protein (NGP) on nitric oxide (NO)
production in lipopolysaccharide (LPS)-induced macrophages and the regulatory mechanism. Methods NGP
highexpression RAW264.7 cells (NGP/RAW) and negative control empty vector cells (NC/RAW), NGP knockout
RAW264.7 cells (NGP KO/RAW) and wild-type cells (WT/RAW) were cultured in vitro. Cells in logarithmic phase
were stimulated with 10 mg/L. LPS (LPS group) or phosphate buffered saline (PBS group) respectively. The content of
NO in the supernatant was detected by Griess method. The mRNA expression of inducible nitric oxide synthase (iNOS)
was detected by quantitative reverse transcription-polymerase chain reaction (RT-qPCR). The protein expressions
of iNOS and phosphorylated signal transducer and activator of transcription 1 (p-STAT1) were detected by Western
blotting. Results Compared with PBS group, iNOS mRNA and NO expression were significantly increased at
different time after LPS stimulation, the mRNA expression of iNOS peaked at 12 hours after LPS stimulation (27*“
38.45+1.34 vs. 1.00£0.00 in NC/RAW cells, 56.24+2.41 vs. 1.45+0.30 in NGP/RAW cells, 37.84+1.52 vs.
1.00£0.00 in WT/RAW cells, 5.47£0.62 vs. 0.98 £0.40 in NGP KO/RAW cells, all P < 0.05), and the production
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of NO peaked at 24 hours after LPS stimulation (umol/L: 24.15 £ 1.26 vs. 0.15£0.04 in NC/RAW cells, 58.80+2.11
vs. 0.18 £0.02 in NGP/RAW cells, 25.04+1.80 vs. 0.16 £0.02 in WT/RAW cells, 2.42+0.38 vs. 0.12+0.03 in NGP
KO/RAW cells, all P < 0.05). After being stimulated by LPS, the expression of iNOS mRNA and NO in NGP/RAW
cells were increased significantly compared with NC/RAW cells [iNOS mRNA (27%*%): 8.4240.59 vs. 4.63 +0.37 at
2 hours, 27.16 2 1.60 vs. 14.25 £1.02 at 6 hours, 56.24 £2.41 vs. 38.45 2 1.34 at 12 hours; NO (umol/L): 4.12 £0.25 vs.
2.234+0.17 at 6 hours, 16.50+1.52 vs. 6.35+0.39 at 12 hours, 58.80+2.11 vs. 24.15+1.26 at 24 hours, all P < 0.05].
At the same time, the protein expressions of p-STAT1 and iNOS were also significantly enhanced (p-STAT1/GAPDH:
426+ 1.84 vs. 1.00+0.32 at 0 hours, 20.59+4.97 vs. 0.93+0.21 at 2 hours, 141.99+10.99 vs. 11.17+2.11 at
6 hours; iNOS/GAPDH: 1.27£0.86 vs. 1.00£0.22 at O hours, 7.94+1.94 vs. 2.01 £0.92 at 2 hours, 24.24 +4.88
vs. 372+ 1.11 at 6 hours, all P < 0.05), indicating that NGP might increase the expression of iNOS by promoting
the phosphorylation of the signal transducer and activator of transcription 1 (STAT1) pathway, thereby increasing the
production of NO. After being stimulated by LPS, the expression of iNOS mRNA and NO in NGP KO/RAW cells were
significantly lower than that of WI/RAW cells [iNOS mRNA (27**®): 2.46+0.31 vs. 4.22+0.18 at 2 hours, 3.61 =0.44
vs. 13.02 £1.34 at 6 hours, 5.47 £0.62 vs. 37.84 = 1.52 at 12 hours; NO (umol/L): 1.22 +0.19 vs. 2.01 £0.12 at 6 hours,
1.60 £0.44 vs. 5.154+0.62 at 12 hours, 2.42 +0.38 vs. 25.04 £1.80 at 24 hours, all P < 0.05]. It showed that iNOS
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activation was reduced after NGP knockout, which in turn reduced NO production.

Conclusion NGP can positively

regulate NO production in activated macrophages by activating the STAT1/iNOS pathway.

[Key words] Neutrophilic granule protein; Macrophage;

synthase;  Nitric oxide

Lipopolysaccharide; Inducible nitric  oxide

Fund program: National Natural Science Foundation of China (81871612); Biosecurity Specialized Project of PLA

(19SWAQ18)
DOL: 10.3760/cma.j.cn121430-20200925-00651

— AL A& (nitric oxide, NO) J2&—Fh g = A
FE /N3 AU, BT ED TR i i D e 220
B IR AR, NO AU T A28 5
i AT DLV T A T 4 T RE L v AT 1 Y BR A
S, (HAER BT LT, NO J2 A S i Fe
JNE ST AT BN T — AR A (nitrie
oxides synthase, NOS) 2 & il NO A9 ¢ 4 B 3 [ifF
A 3 P, g e 22 e Al — A AL A 5 B (neuronal
nitric oxide synthase, nNOS), P 57 B — 5 4k & 1 [
(endothelial nitric oxide synthase, eNOS) Fli75 5/ —
AV A AT (inducible nitric oxides synthase, iNOS)[3 ],
ForbriNOS FZAL T E MRAAAE L 1 A0 A R AE X L
B AR 2 LA A T A
JHL, A AR 2 A0 TR 0 20 ] e 5 RO iNOS
FEA R NO, K NO A B TR 199 TR
A B3 —J5 T, NO R B i AT RE 2377 A SR
It HaAE IR OIHREA A PR BRI A
SERETE NI Z R A 60 S NO Ry XU A
FH RS A0 NO f93R3E KT A H: B Sl 4% 4
PRAPE T, ] 42 o) 40 2 1 A B R

rR PR A AL UKL 2 FH (neutrophilic granule protein,,
NGP) Fe W 7EA I -1 20 115 2Tk 248 i v e
B, X R AR OB T ELA 1160 S ERL R 4,
G 167 A AL AR 43 T 20 1933017,
HE— 25 (1 7¥ 5 53 Bt & B, NGP AE 76 14 N i Bl
SEACAL A 4 A PRAF R e R TR AR AL, 5 PR KA
30% AR BLIE, J8 T 2F e 22 e 25 1 il 4 o) 570 B K

J (cystatin)"®', Cystatin #8 W & — 2 RAR 1
ZRRE RS R, Z AR R AR Y R, A
RS R B A BOR S B RE
S5, eystatin T o P 4 40 A 5 W 2 R AE IS
R AR A S s, A Hh 4 Y
ZEATLL EJE y - T4 2 (interferon- vy, IFN- ) i
7 1) /N B R J Wk A L 5 £ DR NO, [ I 32 75 1
20 L A 2 -12 (interleukin-12, TL-12), & A IL-4 K
S, IR A A U KRR FRE
iz 1t 7 24 A A R ) 2 > e SR A 1 T R 5 3
(recombinantcystatin-3 from Haemonchuscontortus,
rHCeyst-3) 1 ] i & 34558 5 228 (lipopolysaccharide
LPS ) S84 1 L 3 8 A% 48 g NO iy 7= 20 {H 2
NGP YEN cystatin 8 Z 5 1Y — b1, XF LPS 5 F I B
Wi 200 A= i NO 52 et WAl . ASHIESE B AEAR T
NGP @215 / BRI X LPS 75 5 F W 40 g A= 5 NO
RS2 ST BES S IALH .

1 #R57E%E

11 FESEHAH  RPMI 1640 K535 a4 v |
T - #ERE F T L Gibeo 22 FIRAS ; BEFRER
2% MK (phosphate buffered saline, PBS) Mzl f# -
T Y TARA PR m R4S 5 LPS 40 5B R M 36
Sigma 2\ H) 15 ; NGP L iNOS B F Fi4E TAEY)
TREABRA T 5 INOS HUAFIE S 5% G5 5 i [
¥~ 1 (signal transducer and activator of transcription 1,
STAT1) T4k ) M\ 3£ [F Cell Signaling Technology 2y
GIEIREE
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1.2 SCIG A0 R U5 - NGP 5 2635 /0 B EL Ik 41 ity
Fk RAW264.7 41 s (NGP/RAW ), [ P X IR 2% 45 {4
RAW264.7 41 fg (NC/RAW ), NGP i B RAW264.7
i il (NGP KO/RAW) 2104 Tk A R A PR 2
A 5 BPAE T RAW264.7 4iJid (WT/RAW ) AL %
P2, NGP/RAW 4 M PRAL) 2 7 v - W 20 i e B AL
(2.5~3.5) X 10° MEFPE 6 FLHL, FFLINA 2 mL 5¢
R B E T 37 °C . 5%C0, ., 95% AIXHE
BER BSR4 Th 35 18 ~ 24 h; BOWHECA: + 1 41 i 4F
TP SRR -T2 5, SE 40 | mL BT 50 4 b
FREE P TR A RS KT TR S, MR e 75T RN 4
i F A SR S HOM AN B, SRS Ak Sl B T IR R4
HEFE s AR AR MRS B e ), A% 5 48 h )
R, F OO0 BB T LERHE YR 5 e 4 U
XTIV 326 5 PR, X6 7 e I ) 200 B S R e S B 1)
25 P 4 I 2 T 48 Ry 1 — o R B TR 2 ) ) 8 A b R
FEIEAT 20 , 2425 AN A LA PR IE , ) R Y
RIhakb pRanffl, NGP KO/RAW 4 et 2 )5 v
T Sty i ) 5 RNA (guide RNA, gRNA) #4485
% gRNA Fl1 CRISPR AH A% W2 il -9 ( Clusteredregularly
interspaced shortpalindromicrepeats-associatedsystem,
CRISPR-Cas9 ) {RHN S i mRNA , FH HL G A L % fif
mRNA FEA LA, H5 KA 00 40 A T B0 5 FAE 7 1
1.3 R ARSIAF A A AR B EOR, 2R 422
B R ARG ZE A (L B A A (LS £ 20200318),
1.4 SR SRS < SR SE AL
1.4.1 NGP X} LPS iS5 RAW264.7 4l g+ iNOS 3
KK NO A RN < K Bk 4 R T 7R, B
XU R AR MR T 5000 . AT RO Bl b, TR F
B 6 LR TP AR 0 2.0 X 10° 4, BEFf RAW
YAk LPS AL AN BE A, A5 40 BURSE W BE 2 h e
INZGHEL, LPS EEFLANA 10 mg/L # LPS, XF HR 41
M AGEARFR PBS 5 33 B 25 W )5 0,26,
12, 24 ho # ] NO Kl 75 & kG i NO %
ik 5 H TRIzol WWAEAN M 2 TC RNA B9 25045
FHE & % 5% - R A % N (quantitative reverse
transcription-polymerase chain reaction, RT-qPCR)
Kl iNOS mRNA 235 5 >R IR 1 o1 59 B 3 3 46
(Western blotting ) £l iNOS 3Rk .

1.4.2  NGP i {a A g5 LPS 155 RAW264.7
AR NO 894 A : BF NGP/RAW 41 fifd Kz NC/RAW
AT bk )7 AR T 6 FLAR, Ba e Wi B s B AL 2
S0 10 mg/L 9 LPS (LPS £H) 8 % K FL &Y PBS

(XTRRZ) 5 B BRI 8 0,2, 6 ho WHE4HM
e, H Western blotting £ 0 21 ffd 1 %% ik {1k, STAT1
(phosphorylation STAT1, p-STAT1) £5 FH ik .

1.5 FEHRAI ik

1.5.1 RT-qPCR : 240/ RNA, ] 1 mL TRIzol i
SEMFEANIA 0.2 mL &5, BIZUR J5 7E R T 07
H 3 min, 4 CF 12000 r/min (B5.0>2F42 82 mm) 5
> 10 min, 450 pl 2 WRARTIC RNA FlAY 8504
AR 70% 1, B0 5 g . Se)E
PSRN 8 (ROT B0 BRI 20 ~ 30 ulL
JC RNA fifi7K , @ 5B 1 pg RNA SU5E 558 ¢DNA,
SRIG AT 8 (] 2744 St Ao e BT
1.5.2  Western blotting : fL5CH PBS 34, £ PBS
SEAE 4 I AL 200 pL RIPA 4 2417 i [ RIPA :
BB FA A 1 591 28 LA 9 960 ( phenylmethanesulfonyl
fluoride, PMSF) 2k 100 = 1 ), i) HCAH Hd i ok L ik
15 min, PIRIHHE S s34 CF 12000 r/min (5502
£ 82 mm) B0 10 min, B 160 ul L3 & T4 A7 1
BRI O, A 40 uL FAEZE M, 100 °C K
10 min 3 B30 ul B4R, ZeHpk DI | BHPA, $2 IR
UCE 1S h SRIEE —PL, 4 CEEIRHER ; IKH %
TECE TEREIR FIEE 90 1 h, b2 R ek,
Image J /40t B RSB H K EEE, LEE A S5
2 3- Wi H I S ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH ) [ JK B {H Fu {6 7n H i &
EE Sy

1.5.3  NO K - ff F NO A&7 & (Griess J7#6)
Rl NO. Jek iy 2m i IR AR 5] AR e T
FL 50 uL USRS M 35 | Griess 355 1 |
Griess 15 1T 2] 96 LA . {# HEE Bio-Tek /A H]
BRSO R, PR B R 570 nm FHINE Y
s v it SIS PR M R P WO B TR Am vt i 2k, )i
FIFHRRE ISR 2S 13 G RE (TR NO YR
1.6 SitFath: BRRER R/ DEE 3K, fiiH
SPSS 25.0 FRA X EAR AT 430, FFEIESS
MR E PR AL + PR (R +s) FR, 4]
FLAER o A, Z2 4 1A] AR FH S PR R 2200 #0T
KK a =0.05, P<0.05 HERAG%E L.,
2 % R

2.1 NGP & # A28 LPS i 549 RAW264.7 40 iy
H1iNOS A1 NO B9 R 8 (£ 1) : 5 PBS 41 #H Lb, 7
LPS HIU5 4 I E] 5 NC/RAW F1 NGP/RAW 4l fifg rfr
iNOS mRNA ik Fl NO A= s B 59 (3 P<
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R 1 NGP 5FREXT LPS Rlig/\ R E Atk RAW264.7 A5 A B EHE & iINOS 1 NO FRiEHIS20 (x + 5)

5 FEAS I iNOS mRNA (2744%) NO (umol/L)

- (FL) 2h 6h 12h 6h 12h 24 h
NC/RAW+PBS 41 3 1.00+0.00 1.00+0.00 1.00+0.00 0.08 +0.01 0.12+0.02 0.15+0.04
NC/RAW+LPS 41 3 4.63+0.37° 1425+1.02%  3845+1.34° 223+0.17° 6.35+0.39° 24.15+1.26°
NGP/RAW+PBS 41 3 1.08+0.15 1.24+0.21 1.45+0.30 0.09 +0.02 0.14+0.03 0.18+0.02
NGP/RAW+LPS 41 3 842+0.59"  27.16+1.60" 5624+241" 4124025 1650+1.52"  s8.80+2.11P°

1 NGP Sy PR 40 0K 25 11, LPS SR 24, RAW264.7 A 4 /N BB W4l L ik , iNOS Aifs e i — A AL A A 1, NO h—F AL A,
NC/RAW Jg B HE 28 20 RAW264.7, PBS iR 28 it , NGP/RAW Jy NGP &7k RAW264.7 ; 5 NC/RAW+PBS 4H [#%, *P<0.05; 5

NGP/RAW+PBS 41142, PP<0.05 ; 5 NC/RAW+LPS 41145, “P<0.05

R 2 NGP BBt LPS Hli#/ R B LRtk RAW264.7 4R /5 A F i iE) & iNOS #1 NO RiERI M (x + 5)

1] FEA iNOS mRNA (2744¢) NO (pmol/L)

- (L) 2h 6h 12h 6h 12h 24 h
WT/RAW+PBS 21 3 1.00+0.00 1.00+0.00 1.00+0.00 0.07+0.01 0.14+0.01 0.16+0.02
WT/RAW+LPS 41 3 422+0.18° 13.02+1.34%  37.84+1.52° 2014+0.12%  5.15+0.62%  25.04+1.80°
NGP KO/RAW+PBS 41 3 0.86+0.22 0.91+0.34 0.98 +0.40 0.06+0.01 0.09 +0.02 0.12+0.03
NGP KO/RAW+LPS 41 3 246+0.31"° 3614044 54740620 12240197 1604044 2424038

1 NGP PR 0 0k 2 11, LPS AR 24, RAW264.7 4Ifi R /N B W4l ik , iNOS Aifs 2 — AL A A, NO h—FA LA,
WT/RAW by BH P %F B RAW264.7, PBS by #5112 15 2% vt , NGP KO/RAW Jy NGP @i % RAW264.7 ; 5 WI/RAW+PBS 4 %%, *P<0.05; 5
NGP KO/RAW+PBS 4[4, PP<0.05 ; 5 WI/RAW+LPS 41 b4, ©P<0.05

£ 3 NGP 5 FiEXT LPS #iEu/R B0tk RAW264.7 f 5 A~ [E 8] & p-STAT1 #1 iNOS FKi%k

IR (x +5)

3 FEAS p-STAT1/GAPDH iNOS/GAPDH
(fL) 0h 2h 6h 0h 2h 6h
NC/RAW+LPS 41 3 1.00+0.32 0.93+0.21 1117+ 2.11 1.00+0.22 2.01+£0.92 372+ 1.11
NGP/RAW+LPS 2H 3 426+1.84" 20.59+4.97"  141.99+10.99" 127+0.86" 7.94+1.94" 2424+4.88"

1 NGP g bz 4 iR & (1, LPS S i 22 6%, RAW264.7 4ii it /N B WA iUk, p-STAT1 S 2 fb 7% S B0& R 7 1, iNOS Ry
S A AL A AT, NC/RAW hy B % BB 25 /K RAW264.7, NGP/RAW i NGP &5 %35 RAW264.7, GAPDH Wy 3- B2 Hhim s i &0 ; 5

NC/RAW+LPS 41 b4, *P<0.05

0.05). 247 LPSi%EF 2. 6. 12 h, iNOS mRNA #ik
£ NGP/RAW 4l fifg 71 BH f 51 F NC/RAW 4 fif (34 P<
0.05), H7E 12 h ik @, 5IEx R )&, LPS i
6. 12,24 h, NO A plE7E NGP/RAW 2 ffd v i B S
£ T NC/RAW 4HJf1 (¥ P<0.05), HLAE 24 h ik &k,
UL NGP 1E A+ T % L E IR NO A4 Ak .
2.2 NGP B R#E% LPS 15 5 1Y RAW264.7 41 jg h
iNOS Al NO 3k (% 2) : 5 PBS 41AH L, 7F LPS
H 3 J5 4% B TR S WT/RAW 48 Bt Fil NGP KO/RAW
4 iNOS mRNA Rk K NO A= a3 B e 38
(¥ P<0.05), LPSi#%E5 2. 6, 12 h, iNOS mRNA %
IKTE NGP KO/RAW 4B B AT WT/RAW 4 it
(¥ P<0.05), HULAN A, LPSIETF 6. 12,24 h
i, NO A= i 7E NGP KO/RAW 4 fifd rp-ti B g /b
WT/RAW 41l ifs (¥ P<0.05). i 8] NGP % LPS %
FHEEELIA NO fAE S EA TR

2.3 NGP H#EIAM IR LPS 15 S RAW264.7 40 i h
STAT1 BERALFIINOS ik (K 15 % 3) : 457 LPS
W5, NGP/RAW ZHHdr p-STAT1 FRik/KF- ]
fm T NC/RAW 4l , [R] I iNOS £ ¢34t B 2 3%

fin (¥ P<0.05). #3880 NGP 1] L4 3 2 12 3#F STAT1
T PR EERR AL I INOS (92635 H1 NO AYZE .

cp _ NC/RAWHLPSS  NGP/RAWHLPSHL iuts
"™ 79n  2n  6h  oh 2h 6n AR

-t
-y 130 000

NC/RAW by B HxT s AN E W 2 o bk RAW264.7,
NGP/RAW R4 ks 25 11 (NGP) 5 2214/ B 40 i i
RAW264.7, STAT1 AfF 54 S5 584G H 1 1,
iNOS Jyifs 3 — 4 fb AU G, p-STAT1 BRIk STATI,
GAPDH Ay 3- R H i i e S it

1 ZEARGEEDIRLE (Western blotting ) 2 5 224 (LPS)
A R IE] J NC/RAW F1 NGP/RAW #Hifa e
STAT1/iNOS B I HFA

JINOS » o

3 3 i

ARG ZH AT S AT 5 A B, 7 4 B (0 7 4 BRERT
T P 4R VY AR B (R A BR A RO AT Il LPS 553
/)N BRUIE Jis L IR 200 it i NGP YA 353838 5 457 LPS
)5, NGP I fe st B4 ig rh 1L-10 kT4l
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IL-1P FREERFE R T - a (tumor necrosis factor- o ,
TNF- o) 223k, UEH] NGP 7] RE #1145 2 Fh 4o
PP 1, TS5 9 E N, (HEE NO B4 520
AN

SAERNFET , ERELN M = A2 1% NO A5 Bh T 5B
o5 R, LS NO Wk 3 w5 2 P R i
WE5E R, iR NO 25 T EER & Bk
Jre i AR, AN - PR PN EE 2 LA AN A0 A R 5 A /N
FUR TR AL 5 NO 1748 & R BUn S Y5k K
I B B D RERERS 5 o, e SR 5 2t
I 538 2551 (acute respiratory distress syndrome,
ARDS) 83 Bl B4R iNOS 1S Mg, NO A4
ST, T8 P8 5 st — AR e R DRt
T NO XA “XWITEN”, afaridi kG 40 45 NO A2 g,
il LR 4 1 A PR FH A TR s o) A B 80 43
TE, AR, 4T LPS IS5, NGP/RAW 4
M NO A= sl B 3G I, NGP e i W m] gk /b
NO A= i, B NGP 5 cystatin #8 ZE 0% A HAB RS, 57 —
FERT AR B WER i NO fY3RIA .

iNOS J& & i NO 1) &5 PR g, A3 A 9% R,
cystatin C 3§ i1 NO Az sl /R AR T iNOS 38 % 14
WO PRI AR 2 1Y INOS #1513 L- B P ks
f2 (L-NG-monomethyl-arginine, L-NMMA ) J5 %A/ H
JLPse ek ARTCABIFEIESA iINOS 75
B B A 45 2 45 ] INOS ZR ik fr dZE AL, iINOS
TR TR TA STATL T B (nuclear
factor-xB, NF-kB) 27/ B 437 5 il S — Fol 37 251 (14
G R VAT 24, L 3 B I 5 200 B v R Sk PR P
NF-xB F1 STAT1 /4 3% 1k, il iNOS /) £ ik & NO
(R 7= A DT A B2 Pt 1 8 A 9 512 B A 780 v
Foaedepe ™ A4 AT r g R B, 45 T
LPS 345 , NGP =525 S i 40 il NF-«B
(i 38 % 3 42 7% NGP X INOS 14 1F [ 38 5 7F 9%
AN 3 R NF-xB {G PR A e A 5250 5 SE ik ]
T NGP X} NO BAA P EH, #:5HK T iNOS #
STAT1 WYRIBEN . 45 R BN, 45T LPSERT,
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