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filiZHZ Racl. PAK mRNA K& ARIE L (P<<0.05. 0.01); SHERIALLE:, Racl #IHIF A F T T WU/ R Th At e
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Abstract: Objective To investigate the mechanism of icariin in improving efferocytosis and phagocytosis dysfunction of alveolar
macrophages in chronic obstructive pulmonary disease (COPD) model mice based on Racl signaling pathway. Methods A total of
40 C57BL/6 mice were randomly divided into blank group, model group, Racl inhibitor (2.5 mg/kg) group, icariin low- and high-dose
(40, 80 mg/kg) groups, with eight mice in each group, except for the blank group, the rest groups of mice were prepared by cigarette

smoke inhalation for eight weeks to prepare a mouse COPD model. After modeling, rats were ip Racl inhibitor or icariin, once a day,
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six times a week for four consecutive weeks. Body weight and lung function indices were detected; ELISA was used to detect levels
of tumor necrosis factor-a (TNF-a), interleukin-4 (IL-4), IL-6, milk fat globule EGF factor 8 (MFG-E8) and growth arrest specific
protein 6 (GAS6) in lung tissue; Flow cytometry was used to detect the efferocytosis and phagocytosis function of alveolar
macrophages, and the M1/M2 phenotype of whole blood macrophages in mice; HE staining was used to observe the pathological
changes of lung tissue, as well as mean linear intercept (MLI) and mean alveolar numbers (MAN); qRT-PCR and Western blotting
were used to detect Racl, P21 activated kinase (PAK) mRNA and protein expressions in lung tissue; Macrophage phagocytosis and
structural changes of skeleton were observed by laser confocal microscopy. Results Compared with blank group, body weight, lung
function indexes, phagocytosis and efferocytosis function of mice in model group were decreased (P < 0.05, 0.01), MLI was increased
(P <0.01), MAN was decreased (P < 0.01), inflammatory factors IL-4, IL-6 and TNF-a levels in lung tissue were increased (P < 0.05,
0.01), levels of efferocytosis cofactors MFG-E8 and GAS6 were decreased (P < 0.05), M1-type macrophages was increased (P < 0.05),
Racl, PAK mRNA and protein expressions in lung tissue were up-regulated (P <0.05, 0.01). Compared with model group, lung function
indexes were improved after the intervention with Rac1 inhibitor and icariin (P < 0.05, 0.01), phagocytosis and efferocytosis function
were improved (P < 0.05, 0.01), levels of inflammatory factors were decreased (P < 0.05, 0.01), levels of efferocytosis cofactors were
increased (P < 0.05), M2 type macrophages were increased (P < 0.05, 0.01), Racl, PAK mRNA and protein expressions in lung tissue
were decreased (P < 0.05, 0.01). Conclusion Icariin can modulate the Racl signaling pathway to mediate macrophage skeleton
rearrangement and improve phagocytosis and efferocytosis dysfunction of alveolar macrophages in COPD mice.
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FERIZ5%) (ERR 0.25 mL/7%, MERR 0.20 mL/k) I
ip AEFEER K CHERR 0.20 mL/¥k, MERL 0.15 mL/7K).
1k, BERE%GH 6, T4 M.
23 —MRIBERME

FFHMENRAGM. 123, WIRE. BIkE
B, POKIRESE, B BEME/NRAERE, RS
H/NRES 0. 4. 8. 12 MK &
2.4 BHIEEAN

%0, 4. 8. 12 R TCHR /N4 SRR



- 162 - PER 2024F 18 B55% B 1 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 1

GG E TR ThfE . B AT 5 i
KRR (TV). BAMFRE (MV), IR
# (PEF) Fl 50%# < &M< s (EF50),
2.5 MERETELTRIES

YNTHEETE, AHF 4%% B FEVEYE: /)N B ZC B,
52 72 hy B[ U R4 AR FEIR W A
AR RS, AU R MR 4 um V1. i )E,
B R BT RN, BB . Kb Jefa,
AR IR AR AT AR R AL (HE) Bt
. BT ERME PR EHTE, U K
TR AL

FHBIE 6 R ELY) A, R K-viewer 207
AT REHLIE R 6 MLET, 7E 200 REALEF R,
W R, FSE SR s, BER, G
PP TR (), “+7 FLBKE (L), IHHEWE
PSR (NVa) FIEERE A7 2R i At v TR K
(Ns), THEMMEFIEFE (mean linear intercept,
MLI) 547 T FR F 22 Jili ¥ 20 ( mean alveolar
numbers, MAN).

MLI=L/Ns

MAN=Na/S
2.6 /iR BALF 3 ENAH ;B E M40 AR

RIRZ) 3h JGHU, BUMTAT 12 h 22 %K.
HURA B /N SRR e T B, STUAE T I AR SE, 4 BTG £
g, MEEBEEREN, BEGUUE, FARES
B/NRACE, BEEY C—7 TN, H S mL R
¥ 4 CHIAN PBS S22 E N iE 47 It vt
£ BALF & 15 mL &RJKECE A, 1500 r/min 7
> 10 min, 1 mL B HnEERE, EEE 6 1L
AR, WSO U B 240 i L Ay /)~ Bt v, s 4 i
2.7 EREZmpapEZEIhEENE

&2/ RV E A0 T 35 mm [(IE59R
mrf, AR N 5X 1054, A2 mL 584
RigRdt, Sp5NLEE, FIRHAS LLC 40RVET:, DI
I 20 mL 3577 5T 5 B TR /8B, LA 30000
wj/em? (IR AR FE ISR 15 min 5, BT CO, 159548
HPE 10 mine “PEFSE RS PKH26 JBEFRICIR
EFdfAT e th, ff LLC difudf e 0 . R EWgA
O EE f5, 2 BN BRI R E W e -LLC 4ifl (1 -
5) B, IS ER LLC BT, BFR
FEFATIFE 1 h, fH 4%2 B PR 2 15 min,
0.04% 5 W W5 K44 5856, 1500 r/min B0 5
min, PBS H &5, Ji U0 A A 40 i ¢ ' i

FE, VRl I 2 P e )~ 38 0 e iR A R A
M0 080 1 441 L P i
2.8 B ELEIIEERN
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JG, 4 ‘C. 450X g B0 10min, BHHEZRE 2k, i
HlE 5%MR2F MyE ) PBS 24N, 25 2mL
PBS Jit A EH, BEOEMA 500 uL PBS H &4,
1R 5all 8
2.10 ELISA & NATZEZR 5132 TNF-a. IL-4+
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ReverTra Ace qPCR RT il & A 8 cDNA, fifiH
SYBR Green Fast gPCR Mix #E4T5E} %¢ % PCR f&
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Table 1 Primer sequences
[ 73 (5-3)
Racl F: GAGACGGAGCCGTTGGTAAA
R: TGGGGATGTACTCTCCAGGG
PAK F: ACCTGAAGTTGTGACACGCA

R: CTCTGGCGTCCCATTGGTAG
F: ACAGCAACAGGGTGGTGGAC
R: TTTGAGGGTGCAGCGAACTT

GAPDH
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B 2R K BEAR/ N 2 8 1 2% IR FEAE 43 # 2% 5 5
HEARIETEN, HAT500T.
2.13 EEHaEER B RERTHNE

- 2H /N BRI IR B R M AR R 2.8 ToT, iR
JERAREE TR, AN KA RTR AR, A=
WA 0.1 mg/mL, W3 h fGabB4f: 37 CH
P PBS JEVEAIM 2 IR 4%2 5 H I € 10 min;
Fim T~ PBS iGUE4HAE 2 X, £EK 10 min; JIA 2 mL
0.5% Triton X-100 ¥ IE AL 5 min; PBS i5¥E 2
R, BFR 10 min; BEMLIIA 1 mL BCH| 27 (1) FITC H
SEIRBR TAETR (100 nmol/L), H IR H 30 min
J&, PBS{HYE 3 K, &K Smin; {1 500 pL DAPI
W (100 nmol/L) XA PA% AT 2 4% 30 s; FEILE
HOSIABUROCEEIE R), 5 BRI RN
N, EEOILRE T UL,
2.14 ZHiHESR

R SPSS 25.0 BAF#EAT 4T, BIRFFE
B, S5RUAX £ s TSR . PIdLRIT b
EFHBOIREA ¢ 46560 A% ik F s = %
G930, J5 2255 LA LSD NGk, 357 AN R
H Dunnett 7° f556 .

3 #R
31 MR—RRIFRUER

SEEGHAN], A NREBAEST, REIEHIE
W, TAEIEE, RS RE, AR K,
BRI /N R B %, BRSNS, HiR
FIBERONAE, Tk, BREBONENE, &
RS 4 JE I 73 L 2H /N B o e, I A AE
/N RAR T EI KNG, 2 8 PG RN, 5
AR, A B MERE N B AT R A I A
it (P<<0.05. 0.01, £ 2. 3), 4% 4 )5, R
ZH /N B T B A AT TR G, (B
Ak (P<0.05. 0.01); HEERHLLE:, Racl #fl
B SRR (R AR &R —
THEME LS 2 5, Racl FHIFIAH R F R &
FEAHME AR EA R EA S (P<0.05. 0.01).
3.2 NEANIhEEEARELER

W 4~7 fion, WEEE 4 FR, 58 AAE,
/N TV. MV, EF50. PEF A &G (P<
0.05. 0.01); 25 8 JAIEMLE W S5, HALH /N EUiiT)
RefEhr TV. MV. EF50. PEF &ZP&{% (P<<0.05.
0.01); 2 12 HLGA4 NG, STAAE, HE
4 TV. MV. PEF /K F43%45 (P<0.05. 0.01); 5
PRSI E A, PR R SR 241/ R T RE TV,
MV. PEF /KFHIHEKE (P<0.05. 0.01),

F2 BHERARETL (Xts,n=4)
Table 2 Changes of body weight of male mice in each group (Xt s,n =4)

o e 1 g/

A (g ke ) %08 %4 % 8 %12 4
A — 21.41£0.52 24.134+0.56 26.69+0.27 28.14+0.88
FETY — 21.1540.19 21.874+0.37 22.7740.62* 25.57+1.81"
Racl #)ill5 2.5 21.12+0.67 21.324+2.20" 23.14+0.85 2637+1.53
EEEE 40 21.0240.50 21.9741.64* 23.5140.69" 25.80+1.07

80 21.071+0.16 21.49+1.34" 23.54+0.62" 25.96+0.89
HrEOHWR: "P<0.05 P<0.01; SHBALE: *P<0.05 #P<0.01, TFH&F.
*P<0.05 **P<0.01 vs control group; P <0.05 *P<0.01 vs model group, same as below tables.
3 BEMBBRAEREBLTNL (Xts,n=4)
Table 3 Changes of body weight of female mice in each group (X +s,n=4)
o 11 1A /g

ZH 5] HE/(mgkg™) 0 a0 8 12
A — 17.46+0.22 19.88+0.36 21.02+0.09 21.74+0.47
T — 17.35+0.58 18.08 £0.65™ 18.54+0.99" 19.93+0.94"
Racl H#i7) 2.5 17.4340.53 18.50+0.32" 18.81+0.71" 21.33+0.40"
EEEY 40 17.09+0.47 18.13+0.87" 19.16+0.45* 20.48+0.43

80 17.3740.51 18.31+0.98" 18.54+1.77" 20.88+0.50"
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=4 BENRTVEKL (X£s,n=6)
Table 4 Changes of TV in each group of mice (X £ s, n=6)
, TV/mL
é DI [ E/ .k 71 Parant P A5 A5
B AR TV T ETIE % 1208
A — 0.2540.03 0.3240.03 0.4140.11 0.3940.05
| — 0.23+0.02 0.27+0.03" 0.24+0.08" 0.23+0.07"*
Racl $1H17) 2.5 0.24+0.02 0.2740.02* 0.314+0.07* 0.2740.08
EEER 40 0.24+0.03 0.2740.06" 0.23+0.06" 0.33+0.07*
80 0.2440.02 0.3040.04 0.3140.08" 0.3510.07#
#z5 HBHNBRMVIEWR (Xxs,n=6)
Table 5 Changes of MV in each group of mice (X +s, n=06)
; MV/mL
2H ] 77 &/(mg kg™ yom o
M/ (mg kg™ %0 %4 58 %12 i
A — 103.57+15.99 118.16+13.51 182.58 +52.40 169.84+13.58
it — 110.61+4.75 72.96+20.92* 108.07+41.35** 97.92+26.80*
Racl #i17) 2.5 121.24+11.02 84.44+20.22* 131.524+29.82* 113.32+32.29
EEET 40 110.25+7.02 88.90+15.15* 99.87+24.01* 140.79 +28.34*
80 116.824-10.43 80.90+23.74** 100.68 £39.51** 149.58 +33.13%
#*6 FHHENREFS0ENL (X+s,n=6)
Table 6 Changes of EP50 in each group of mice (X £ s, n=6)
EF50/mL
40 5 #&/(mg-kg™! — o = =
i AR/ me kg™ %0 EE EXIE % 1208
=H — 0.2740.05 0.4540.06 0.4610.13 0.3940.09
it — 0.28+0.03 0.35+0.13" 0.2940.08"* 0.2840.11
Racl 8131 25 0.3240.07 0.2740.05* 0.3040.09** 0.2740.08
EEREH 40 0.2740.05 0.284+0.06™ 0.25+0.08" 0.30+0.11
80 0.3040.04 0.3540.09* 0.2940.07* 0.3540.11
x7T BHNMNRPEFZTH (Xts,n=6)
Table 7 Changes of PEF in each group of mice (X s, n = 6)
PEF/mL
é il bl E/ k ! e > > >
) B/ mg kg™ %0 M %45 % 8 1 % 12 1
=H — 4.7940.89 7.3140.95 10.67%3.79 10.4941.66
i) — 5.01+0.57 6.22+1.53 5.61+2.36" 5.81+1.69
Racl il 5) 2.5 5.26+0.78 5.68+0.83" 7.02+1.75" 6.95+2.40
EEER 40 4.81+0.61 5.77+1.33" 5.05+1.24" 8.32+1.96
80 5.0840.60 6.57+1.26 5.674+1.65" 9.3512.66"

3.3

,

MR A2 LR TR R

Wk 1 s, 2 AN IR RN AR5,
il BESE A LU e B8, I JE WY SR BRI
BEWTREL &, Ay i A0 v B JOME 4 IR i AL
SCREEBER WV RIS . R/ BRI RN A

— KEEE W R

HG mAEADNR EE

) oy il AL : : &

P g Ay AT

3 1 RAGVAN Rl SN, ] - oo AN TP SR i
R Racl 17 FEEET 40 mgkg! EFEET 80 mgkg!
1 FBHNFEAELFETH (HE, X100)

Fig. 1 Histopathologic changes in lung of mice in each group (HE, x 100)

AL SRR R, i
HWEY R, RUERIRIEY &, S8R W]
WEIE, A, MOIRYIML S RN AL KIS A4,
SCRVE TR AR 4E A S A o Rac] S0 AR S B
15 OL 2
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34 MALREBEENH

WK 2 F13% 8 i, 200 545 N INAS AL B S
F10.2257 mm?, “+7 FLEKEHN 955.41 pm, TF
RIS TRNMON ST it vl w22 A1 0] MO 1] R

SRR, HEAdii, BAAH MAN BERE
(P<<0.01), MLI & F+im (P<0.01); SHEAIAHLL
B, Racl MHIFIHMPEEETIK. ®iEL MAN
BETE (P<0.01), MLI 8FREK (P<0.01).

Racl H171

RIS O e SSAPRET e :

[N = il

PEFEFEL 40 mgkg! PEEFET 80 mg-kg!

2 RUENREE “+” FEEHEENEE (HE, X200)

Fig.2 Number of alveolar intervals across cross line in each group of mice (HE, x 200)

%8 &H/NFE MAN. MLI EESNH (X+s,n=6)
Table 8 Analysis of MAN and MLI in each group of mice
(Xxs,n=06)

35 JERANEERMERE. FREINEER M1/M2
B
Wk 9 MK 3 fios, SaAd4 e, AL /N

o E MANmR ML B 50 40 L 3 % 75 W T e 35 A (P <
et — 298.134+52.94"*  70.17+6.10" 0.05), 4 M2 B E WA 25 % (P<<0.01);
Racl il 25 427.87£8596"  45.17+4.91% 5 i A ; i s

80 442.65+43.00%  47.84+5.34% Ebfligin (P<0.01), k. EAEEEEFT THE

F*9 FEMBOEREMMNEE. FRINGER MI/M2 28T (X+s,n=3)
Table 9 Efferocytosis, phagocytosis and M1/M2 phenotype of alveolar macrophage in each group (X +s,n=23)

A il fE/(mgkeg ") M ZR-F ¥ 5% ) g T VT35 5 e ik M1/% M2/%
=H — 752.33+125.92 451.33+37.74 12.50+7.44 32.23+3.88
it — 147.00+19.00* 208.00+67.27" 24.13+4.59* 13.074+2.15*
Racl 8131 2.5 197.33+£15.18 205.67£51.40 19.50+2.31 23.07+1.70%
EAEEN 40 549.67 +41.02% 276.33+241.71 3.45+1.88% 20.77 +4.73%

80 454.00+43.35% 241.00+£22.27 11.90 +6.89* 27.60+4.45%
M1 (CD68")
2 1 Racl #1157 1 EEFEY TR
] 40 mg-kg™!| 80 mg-kg™!
s o o j 2. s\ REL = i
110 10* 10® 10* 1 10 10* 10° 10* 1 10 10* 10°® 10* 1 10 10* 10® 10* 1 10 102 10° 104
F4/80
M2 (CD206%)
1047, e I e - = T o | To e
g 10% ] B | Racl 7]
a2 10 ] ] : ;
O E|
10 4 : 1
110

102 10° 10* 110 102 10° 10° 1 10 10° 10° 10
F4/30
3 MRESEEREMEE M1/M2 58

Fig.3 Mouse alveolar macrophage M1/M2 phenotyping

102 10° 10* 1 10 102 10° 10* 1 10
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JZEThAER I (P<<0.05. 0.01), FHEILBENGE, M1
Y EE A A EE B B (P<<0.05. 0.01), M2 B4 EI:
i f N (P<0.05+ 0.01).
3.6 /INRANBELKERFMAFEHIEF S 2
Wk 10 fin, 52 AHE, A4/ R
BE AR RIERF IL-4. IL-6. TNF-o /KT~ i 2 1
b (P<<0.05. 0.01), KzE4H BN 1 MFG-E8. GAS6
K RFERRC (P<0.05); SHEAIALLE, Racl )
HIFNH RAER T IL-4. TNF-o KT8 EFHREIK (P<

N,

0.05. 0.01), FEFEFC. EFEHYAEE ZEIC

FHOR R R /K, (i3 B B AH DSl B R -1 43k
(P<<0.05. 0.01),
3.7 /INERFHZELR Racl. PAK mRNA FRikZE{k

W 11 fs, 525 A, ALY/ B
21 Racl. PAK mRNA Fik/KF8ETH5 (P<0.05.
0.01); SHERALE, K254 Racl. PAK mRNA
RIEKTRZEFFC (P<0.01).
3.8 /ERAHZEZ Racl. PAK EHRIA

WK 4 71K 12 s, 52 E 4, BRI/
BUMZHEA Racl. PAK S ARBKFRE G (P<

*10 HENRIARKERTFRMEHEFRIE (X+s,n=6)

Table 10 Expressions of inflammatory factors and efferocytosis cofactors in lung tissue of mice in each group (X £ s, n =6)

A5 FE/(mg-kg)  IL-4/(pgmL™")

IL-6/(pg'mL™") TNF-a/(pg'mL™") MFG-E8/(pg-mL™!) GAS6/(pg-mL")

A — 43.94+3.15 31.83+2.26 47.24+19.69 73.90+13.04  798.80+190.96
Y — 51.45+6.72* 55.67+£13.15° 177.17+£10.97* 48.24+5.03" 443.68477.00"
Racl #8171 25 44.09+4.37* 59.174+24.43 52.29420.30% 47.93+13.61 554.29+135.74
EEEYT 40 37.40+4.46" 25.02+2.01% 44.46+1.33% 115.20+27.44*  589.80+15.93%
80 46.92+4.81 27.8414.69* 67.37113.77% 1242141840  579.3618.49*

#= 11 BE/NRIDZEL Racl. PAKmRNA FRiX (X +s,n=3)
Table 11 Racl and PAK mRNA expressions in lung tissue

of mice in each group (X +s,n=3)

) mRNA X RIEF
SH 3 15 /(me-ke™!
ZH ) 7 &/(mg-kg™) Racl PIK
= H — 1.00£0.00  1.0020.00
iy — 1.25+0.13"  1.6940.08"
Racl il 51 2.5 0.91+0.10% 0.5740.03%
EEER 40 0.83+0.12# 0.8440.10%
80 0.66+0.20% 0.7410.07"
PAK | - O — -— | 62>< 104
Racl I — . — |2.]><]04

GAPDHl — — — — —|3.7X104

2 BE Racl 40 80
R EEE T/ (mgkg™)

B4 FHENRALEL PAK. Racl EHRIL
Fig. 4 PAK and Racl protein expressions in lung tissue of

mice in each group

*12 FHNEMEL PAK, Racl EARIE (X+s,n=3)
Table 12 PAK and Racl protein expressions in lung tissue

of mice in each group (X +s,n=3)

MR AR(mgkg ) Rﬁ?*ﬁﬁ %’ﬁfK
T=H — 1.3840.13  0.5740.18
Y] — 240+0.54"  1.031+0.26
Racl #i5 2.5 1.33+0.08% 1.2040.29
EEER 40 1.09+0.37% 0.534+0.08*

80 0.984+0.31% 0.6140.06"

0.05. 0.01); SR, %4254 Racl. PAK
HHERIEKFEEFEIC (P<0.05. 0.01),
39 /IREEEEMaMmEEETL

WK s s, 525 A48, BRI/ N RE
E vk an B, WishiEa2H5&EL, #W E.
coli /0, th i BER D SHEMALE, Racl
£GP EA R bEEE o = ¥ (M= 1 == w2 AN W b A= ]
WIS B0, W E. coli 8%, L2400y 21 H
4 g

COPD fEHEE )@ “ ik ” “Wiik” Jams, Jifhs
FEAENG M B =WE, DR AT R ek,
HEEE BEWRERE, . B, B IhEE28im S
IKBREMEE T AERE, RNEFRA R
R bE 2 3. A FUIE R R, TEA AN 5
R, ANRERE SRS LB R OETZE, AR
K21, 2591 Wl Ao & R — s A BTl
JI T BE R AGI J2 B4 COPD (4 britt, i3 JE s 4
/NE A S R AR C OGN i A Th g, A TV
MV. EF50. PEF PEAL/NERIfDRE, ALY ZH /)N R
TV. MV. EF50. PEF ¥Jf5—Ef2 24, il
HEUREY) ] LA, BRI/ BRI NS
—, WRMEEZ, AHRNS5EETHEN, i
o] WK B AR, SCRE R B R,
BHAIAES, BN RERIEMMRIE, MAN
RERK, ML EE BTF miSBEAA R, Racl
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=H L]

Racl #1l5

gl

EEHETF 40 mgkg! LT 80 mg-kg™!

21058 96N Deep Red-E. coli, £kt FITC dric i AL .
Red fluorescence is Deep Red-E. coli and green fluorescence is FITC-labeled phalloidin.
5 NEBHBERMMERESEL (X400)

Fig.5 Morphologic changes in cytoskeleton of mouse alveolar macrophages (x 400)

G SR EE TR SRR A DRI R dE bR
B RETE, WHAB S, REEER
Al LAk COPD /IR — MR AS Al Dy se 45347
COPD [FIRFAE 1t R I —— 8 P Tl SRR
(I IRGERE IR DA R AT P SR B 2E %S, S e
Wik 2 e e i S B ZR D RE 240 % . B R R AE it
SRSz, N R 90% A BT, B4
FVE N RIS LM, TEDURE 288, B A T
SRR MMM PR E TR, AR T T4
LS ZHEARE o B R AE I A ZUE S i =
BLEFRI231, T2 i Rt R B Wk A P A
X — 3 A2 AT AR 6 T 4 R A P i 5 | S ) 56
i 2 AN ] B G B 2 R ) PR I AR S I B O
il24e27, AR TR, BRI /R E
Wik £ L e A O ZE T REFRAR, EME4HMI LAME % M1
B, {1 Racl #PHIFH RAK. SAEEFEETT
i, EWEANAve X R Thae Tk, Bkl
Mo & M1 B4 M2 B4k . COPD (1)
I v 15 4 B AN ASXT S0 S I AT 0 il 98 % K R )
TVERE R %, TR e i SR R B R,
i L E VAN B 4B RE . FET BRE T 4N M B
MuZEThRe 2 B4, (ERFEVRAEMIHELR, M
M3 AIEFF AR, INERFRIEP. s, 78
B M 55 T 5 12 MRS 58 S B 33X TNF-a.
IL-6. IL-8 & JREA BRI, R IA 1) TNF-o 11
) 5 B SR AH G2 AR o T ARL, TR T4 AN BE
A 25T i AT B R B S, 1T L T Ik 4 i
ZEIR AT LLA RO /> TNF-a 28 R5E T2, H.
TNF-a. IL-6 55 % A5 EH 5 COPD ™ H AL % 1)
FHG, & COPD #2E MG LG A Ok
NTt&E, FRAE 2N E e — 20 = 20300, E g gn
i 6T 9 T 0 R P T B O A R A S N ) R

MFG-E8. GAS6 1y 7 ik 41 Jfd 7 1 it 2 By [ 7
J& 7 W A B 55 0 T4 R TR R AL B33 B R
B, M 55 B e T 1 /) BRI A 2R o A P g
MFG-E8 7K-F-B&AI%, MM 51 2 F g 40 i 28 D e 1)
RS 34, JERERI T GAS6 #5250 E0 40 i Ao
FRINREFRFARGS . AHIF 7 o o il A 2 23 5 3 v 4
K7 SRR & &, RIERAH /N B RRE
¥ IL-4.IL-6 . TNF-a 7K~F-34 11, il 384 B K MFG-
E8. GAS6 /KT3I, 45T Racl #fil 7 & %
FEETIE, RIEAEM, MREEREBE 1K
Hahn, BRSO 3E D RE PR A 3815 21— e B
FE G o 10 I S 2 AT DACSCE A M % 5 1
/N BRI M 4 L 38 5 A W T RERRER, AL AT
At Racl 3@ % AHG.
MAWFERH, WEM Racl /3980 R VLK
ARSI, Racl iad ik 340 J5 20 0 gt frig B e ey — A% 1
2 1912 (nicotinamide adenine dinucleotide phosphate,
NADPH) %A fL B A 5 3% M % (reactive oxygen
species, ROS) [K]=AEBOT, F MM 55 Jl T 2 51 &
Jiti 8 28 Je W FH- 30 ROS K EHERR, b1 7= 2B A fb
RS BB H R ARET ., RN FER I, FRERLE
RS NN RIGZHE Racl RIAF = HA Tl
- B R AR EEAPS, BEAlh, Racl 7EIAE40ME
REA R E AR, BRI R A AR =
B B B4, 8 A I A P R T
FSC e AR T L S A A R 3040, L 3= B R 455
OVIEEFFWEATE R V2 A i 5% 1 52 A4 1500
WIRMAEY) S, RN A KRB ER, K
HEHNEE A TESAYIMG TR @R FAAE
SNRLYMEN B 3 KRR, MR LA S)
AL FIERETT M @ F WA i 22 K :
W 5 4 AT T 7 R BG,  WRR E {oR 22 e KRR
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Y RIS B AW R SRR 5 RS, R
TR MR K BhAS P AP, @OFRIEA G Ak
PR ZERORL ) 3 58 A RO, BB R A E
RIS 2. SRy niE . Z2MERESEZ N
WeRR A« WIS B 1 20 B SR EE AL 71440, Racl /E2A Rho
FEHN =R S B AN R —, ISERLE
YR RTHY, TR B ACIR D 2, IR A S
VERIAHDE, MR O 2 BT AT A AT RS Hh R 4 B 22
TER . ABFFIIEE T/ E R, L
KIAG T IAMC KR, ILRAE B TR K
o, BN R BV A KA R, S
R BARGE, KRENSHEAZES, HF%EL, m
Y57 Racl #IfIFIBGEEEH THGE, EWM4IME
WE KA A 2, ARG P . Racl 5 1
MBLrT4it, hEERIEIEARESME, M
T A 5 G A4 i A 4 1E 3 (R A W AU 3R D) e, Racl i@
o R I B AR TR BRI IR pS3 B2 Cinsulin
receptor substrate p53, IRSp53) 5 WASP FK K& H
WAVE %54, H¥ Arp2/3 iz sh & AR A Bid
RS AL L T RN 8% PAK B0OE LIM B4 (LIM
kinase, LIMK), JE4Li) LIMK #3050 E AR
HH cofilin 2ki%, MMt ENZEE, M cofilin
AL S REATEN Arp2/3 AW FAE R 3E
WishiE ARG, Hit— e B s msom oy 2 58
JERREE4S], N mRNA J A RIAG R RE, &M
Z il £ COPD A1/ RiliZH 2 Racl. PAK ZEH
J mRNA K1k B, 8/ Racl #IHIFH LK. &
FIEEFET TR R CRE., WAER
THIHZ FCT , Racl S5AH R #ENBN &R B R A5
FFRIEY L, Racl 1E AN ATZ R IS BRI 9%
R, @it S5 WAVE EEESSEE Amp23 B6
YMENBE R R EHEA, SUSE A4 AT A
WrHERR, 1EFR T E VR AR R R,
WSR-S RERAZ 1 A, FREES
# Racl MFFEIEWAEFEM A RE MG, 4
L ARG T B R T Re RS . SRR AT
DUBIE YT Racl K NESTHIFRE, M FEM
1 0y 24 5 A B R N0 A R % 3R T R P A
UEAh, Racl fEFWRITFEA#E L, SR 576
A AT R URMO), Racl 78 AS W AOS0S Al i7% Hp
WM 2R E A, S E VRGO R D) RE
Racl &AL AT DLBGE B4 AL DhaE, {H Racl
FREIE AN 2 S B S SN, T WA ZE {15 iy
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