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B EM R (COPD) RAKMHE LK, RUFRGEAENMNFATRR.
AR, BERRHFREEEOME, RAREFEFEANHES. COPD IS TELE
AR Z AR, WEEHITHRR, HERRISIER, REEENEK
MR 2 R 4N, BFEFREARMNSE. MERHZEMLE. BAA%, COPD #
RERGBETATERRE, KENKESHERITEEIAANTLEER. Rik,
BYTHEI R —MS S5BARSHREENERMNARTE.

HRAK, BBEHNEDT4M (hematopoieticstemeells, HSC) &) % i T4
i (mesenchymal stem cells, MSC) #8EH £ @ MLH#EEE, Hrh MSC HTFEM 7
. RBFFEF. FHEEF. WHEORERTHSRATARFRIANL. EEXKE
WRER, R THRERTEORERKF. CUIEE. BEYREERNELH
KA ERAT R AR .

ZHTEWMREIESE, &#E MSC AJLAZEAA . AN SE AN, 7ERIES
FREREAT, SMERERE MSC A RHRGBAICEANSE. SMNE MSC AT REET
AAESEROHRGER: | EREMHAEERATERMMAMREEMXSE L
BAREEHAEN, S54808R08; 2. BaRATER, RHERELR
HUESpUEZS:

BHAME, MH MSC FMiAfT COPD HIAHXMA+2> R, WEHXTH
HERTHRGBTROAERAXHR, FEEPESHMIRIRGRIEAELSE.
ME, X TARBEFENTHRETBREEEFHRANAX LA Hit, XiRE
SR IR LRSS, HAUER T B RS 8 MSC 7 COPD B iE A 5
B EEAEER, TH#MSC BEMNBTRR. APIRBE=BINE, HBUT.

—v KR BBE A TARE A EFREYER T

Hi: 2BEMFEFRKE MSCMSC), HRIREEMERFIE, AP ERBHESR.

Tk B 6-8 B IE#HEtE Wistar K RABCE FBLH, TERET it E e,
WEEHA RS, BHTERFFM, £/ 10%FBS/DMEM-LG KR, &
37°C. 5%CO, 1 100%BAEE &M THTHEF, 5344 %M 1 3HTERFE
AR BIEEMETURAREEER A MTT E2HERAEKMER: H8mM
i 40 i 3R T bR A0 40 M PR B s S 08 9 rMISC 7R 484 1) 5 B 4 R A0 AR o 48 e 4k
R B TS tMSC B st
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R KAMEFRE MSC K EREARTEA LS, ARERRAE
B, EESAREER 20 X, ARESHNEKEELHERR: £EKILEFR
30%-40%H1 90%H 1 P5 48 rtMSC, GO/G1 14 ML B 43 EL 23 701 24 53.07%H1 85.24%,
S+G2+M B4 M A B 5 L4 B A 46.93%F1 14.76%:; P5 A4l /E &k CD29. CD44
0 Sca-1, T AL & & LT 4 i (¥ F51C CD34.CD117 1 CD45, AR i Flk-1.MHC-II;
FEARSME R R, TMSC IR R AR Ak, BA 2 mreiias: R
B ARFFHE TMSC, 3 MARRAREIRS.

Zig. EREBETRINSBAEFH ARG RRTAR, 58R8m
R, RERY, BEAEMREFEARATARS S, REZRMLE
At B EH B st .

—. COPD M MHIEMEE

B . BFRE A8 R M bR (COPD) K RAEE B A B,

Frik: 8 Rl fE K Wistar KBl 15 H, BENLA N E3TRA (C 4) FB4 COPD
BRIA., ARKRSENTEANESE (LPS 200 pg/ik) IEREME 1 AR A fl#E
(AH) FIRAGERE BA) 2HELKR COPD HER!, RETHREZRMEREY
£, BFEFHAFAERE ML) FFEHMER MAN) BlE; BRIRHY—K
Wi BRSNS EMHRERR BALF) ARitH5E5K.

R % COPD MEAKRAENE, FHRAFKZBNUE. REF¥REER
FREANAF B XAE RS R ERR. RERASEMLA BALF £
A4 M85 R PR AR E 4 LR R B B & (P<0.01); PR MLI
B RAH BEHEEE, 1 MAN Bxf B4 B4 TR(P<0.01); {2 A. BRARKE
BEEZRP>0.05). RHEETH E, A4k B AL KE KTARPRIEREE
RS, ERAMBGRREEERRE; B AERHRAAMEMLET KRS,

Zit: ARABERENHRSENEANESE LPS 200 pg/ik) MEFMANT
B, WATRIhE % KR COPD A, HABAEBHEEALE COPD £, FELL
R E/H 4 COPD BAKRBILR.

=. MSC 7 COPD KRB e M 51857 1EH

H#: W rMSC BH7E COPD Wit i B b R I WG EA .

Fik: iR Wistar KR 36 R, BEHLAA 5 A: MSC MR/ KRS
BBHEA (A4, 12 ], COPD KR, B#k#E rMSC 1 x10%1ml) ; tMSC K
B/AXREKBEA (BA, 127, COPD AR, E#MEE tMSC 1 x10%1mlx2
&) ; IMSC WA (C4, 4 R, EFAR, 4#EHE A 4) ; COPD KH4A (D



FHE R T @A ixt COPD A AM £ AR 6915 ZAE A

4, 4R, BAKEEEELK ImD ; @FENEBA (E4H, 4 R) . F4MEFT 1
HEYE Wistar KERIEH) tMSC, BA CM-Dil #ric 41 5 4§ H & B & bkik AT E @
LPS SEEANZFIEH R RN COPD X RERI AR, EESEM 1d. 7d. 15d,
30d 4 HabsEshY, BUHERA LK) 7k B T MEE Dil FEMEA0 M EHE .
SAAAFER R BA R ERMBARASINER RO EN . SHERE, URES
F ISl ML 38 64 53 40 : CM-Dil BR & S AR R etMSC ZE i 2R 5 434k
B MEMALREET RO ER. MRERRBALPA RIS 52: #
FX L0 ELISA 75458 COPD Al BALF 14k /& ifi b IL-10. TNF-o F1 G-CSF
RIREER. LRYEFM SSPS13.0 KHFHAT G204, RRKFH a=0.05.

g7 () RAEEMBERNZEEI, A. BHALEHT MSC BIEE, HALRA
FRLK CM-Dil HEM (LERE #A, XELSATERE. MiafSiEeE,
HTEEfbRiBAFE 30d AL; T CAMARNBRALOER RS R: KE MSC
BHK D, EARMASANKRLELEAR. (2) BARTE RS CM-Dil g 2%
feb, FH7T RIRALZ2 AT FHAE B A 88 T 230 11 BN B B R ASUE MG LR E A, M
BTN th ] DR PRYE AN, O RE. B BERURAT AR A5 A 4 2K kAR D
SMEAM: A, B BAMALRNRIINEAREHEREEHEER. (3) CM-Dil $
BB A AR ALK, § 4 CM-Dil A R FI R F %R A K M SPC 3% CC16
Rk, RRIMNERHIBAEMMEA I B EEMSERBEEE. (4) AL B
A4 R BALF =P ) 5 40 0.5 50UR% SR 40 5> K8 D A B E RRK(P<0.01),
{B4REF C 1 E 41(P<0.01), #7~ rtMSC B#6/5 COPD KFEKFH R TFi. (5) A,
B 41 4h A L BALF {4 IL-10 % D 44 EFH A & (P<0.01), {BEF CMEBHEA
(P<0.01); TNF-a 1 G-CSF f&F D #(P<0.01), {BEE-F C f E HAP<0.01). (6)
HE B8R, A. B AMSHASERER D AW ERE, 5 C. E 4HE,
COPD REEHAE: 8 MSC f§ KR COPD /W M Z B/ H— e B ERNNE.

%0 & BRIk 5T fMSC B 7ZE KL COPD BRI M A AN eI KIBHF T,
(& COPD MR E LM, BWRBAEHHRERNFKE, BLWHEREH
MR EHMm: E—EBlN, IHETRREHERMXE.

KA. RHAENNE, SR, FEEATRTAR KK, B8
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Abstract

Reparation of mesenchymal stem cells transplantion on airway
and lung injury in chronic obstructive pulmonary disease

Chronic obstructive pulmonary disecase (COPD) is one of the most common disease
and the 4th leading cause of death in the world. The morbidity has been rising even in
recent years due to several factors such as environmental pollution. COPD is a disease
state characterized by airflow limitation that is not fully reversible. The airflow limitation
is usually progressive. The pathogenesis of COPD is complicated and its pathobiology
involve s multilevel structures in the lung, including central and peripheral airways, lung
parenchyma,even blood vessel, which is regarded as inreversible. The injure of COPD
can not be fully repaired by itself or drugs. Thus, we need badly to explore a new way of
structural reparation and reestablishment of the lung.

Recently, many studies have identified that bone marrow derived mesenchymal
stem cells (MSC) and hematopoieticstemcells (HSCs) have the potency of
multi-directional differentiation. Because of the abundant resource, convenient isolation,
easy cultivation and vigorous proliferative ability, MSC has become increasingly
common in stem cell research. By far, the MSC transplantation was widely used on the
treatment study of different diseases and presented as a promising clinical application to
them, including diabetes mellitus, myocardial infarction, graft-versus-host disease, and
so on.

Bone marrow derived MSC can differentiate into some lung parenchymal cells in
vivo and in vitro, as confirmed by several studies, which observed that MSC could be
guided to location of lungs by inflammation and injury. Exogenous MSC might repair
the lesions in two ways: induction and cell differentiation into alveolar epithelium or
tracheal epithelium under the local microenvironment, and immunological regulation of
MSC for the advantageous repairing conditions.

Nevertheless, studies on the application of MSC in COPD is few. Most researchs
focused on the use of MSC in the acute pulmonary parenchyma injury or pulmonary
fibrosis. Moreover, therapeutic efficacy of different stem cells transplantation program
also need to be studied. This research was designed to explore the field planting and

survivorship of exogenous bone marrow derived MSC in the lungs of the COPD model
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rats after transplantation, understanding the therapeutic efficacy of MSC on COPD
models via systematical observation.

The experiment consists of three parts described as follows:

1. Isolation, culture in vitro and study of biological characteristic of the rat bone
marrow derived mesenchymal stem cells.

Objective To isolate the bone marrow derived mesenchymal stem cells and culture
them in vivro. To study the biological characteristics of rMSC.

Methods and materials Under aseptic condition, bone marrow cells were collected by
flushing the femurs and tibias from 6-8-week-old healthy male Wistar rats with PBS. All
the mononuclear cells from bone marrow were plated in the plastic culture dish. The cells
was maintained in a incubator with humidified atmosphere of 95% air and 5% CO, at
37°C, using DMEM-LG medium supplemented with 10% fetal bovine serum (FBS), and
was splitted as 1:3 every 3 or 4 days. The morphological features were observed under
the invert microscope; Cell growth curve was determined by MTT method; cell cycle and
phenotype were taken by flow cytometry. Moreover, their abilities to differentiate along
osteoplastic and adipocytic pathways were also investigated. Tumor genesis were
observed in BALB/c-nu/nu nude mice which received rMSC subcutaneously.

Results The cells cultured in vitro showed spindle-shaped appearance like fibroblast,
spreading radiatly. Up to 20 passages of rMSC were observed and no visible
morphologic or growth velocity change was detected. Cell cycle ananlyses revealed that
53.07% and 85.24% of the cells at GO/G1 phase, 46.93% and 14.76% at S+G2+M phase
when they attached to 30%-40% and 90% confluences, respectively. Flow cytometric
analysisshowed that the rMSC were high positive for CD29. CD44 and Sca-1 and
negative for CD34, CD117,CD45, Flk-1 and MHC-II. The rtMSC could be differentiated
into adipocyte and osteoblast cells in vitro. No tumor formation were observed in nude
mice during those 3 months.

Conclusions The rMSC can be isolated and cultured by all bone marrow cells
adherence successfully. The cell population we harvested expressed morphology and
phenotype of mesenchymal stem cells, significant renewal capacity, biological stabilities,

multi-potentiality and free from tumorgenesis in vitro.

2. Establishment and assessment of the rat COPD model.
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Objective To explore an effective and reasonable way of establishing a rat model for
chronic obstructive pulmonary disease(COPD).

Methods and materials A total of 15 8-week-old healthy Wistar rats were divided into
2 model groups and the control group(Group C) randomly. The rat COPD models was
established by two ways, intratracheal instillation of lipopolysaccharide (LPS) twice +
exposure to cigarate smoke for 1 month(Group A), and cigarette smoke inhalation for 80
days only(Group B). The pathologic characteristics of animal models, including the mean
lining interval(MLI) and the mean alveoli number(MAN), were determinated to assess
the model quality. The general state of health of those rats were observed. The total and
different white blood cell counts of bronchoalveolar lavage fluid(BALF) were
determined. The comparison between the two model groups were also carried out.
Results In the two model groups, the rats presented cough or breathlessness
periodically, and amplification of weight were reduced than that of control
group(P<0.01). Rats in Group A and B shared specific pathological features in
tracheobronchial and lung tissues with that of human chronic bronchitis and obstructive
emphesema. Significant increase in total white blood cells and neutrophils in BAIF and
peripheral blood was found in Group A and B (P< 0.01) than those of Group C. MLI in
Group A and B were significantly higher in comparison with Group C, while MAN was
reversely much lower( both P<0.01). But there were no statistical difference between
Group A and B on those measurements. The histology of Group A showed showed more
often inflammatory cells infiltrating in the bronchial and lung tissue and the secretion of
airway than Group B. The latter was charactered on the ruptured and enlarged alveoli.
Conclusions By intratracheal instillation of LPS twice+exposure to cigarite smoke and
by cigarette inhalation only for more time both successfully established the rat COPD
models, which shared many characteristics of human COPD including the pathological

and pathophysiological feature.

3. Implantation and differentiation of rMSC in the lungs of COPD model rats and
its therapeutical effect.

Objective To observe the implantation and differentiation of rMSC in the lungs of -
COPD rats, to study the therapeutical effect of rMSC.

Methods and materials The rMSC from the bone marrow of male rats were cultured
in vitro and labeled with CM-Dil before implantation into rats. The recipient Wistar rats,
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totally 36 female rats, were divided randomly into five groups: low-dosed/one-timed
transplantation group (Group A, n=12, COPD model rats, intravenous infusion of
1x10%1ml CM-Dil-labeled rMSC after model establishment); large-dosed/twice
transplantation group (GroupB, n=12, COPD model rats, intravenous infusion of
1x10%1ml CM-Dil-labeled rMSC twice in the same day after model establishment);
rMSC control group (Group C, n=4, the same amounts of rMSC as Group A were
injected into the normal female rats); COPD model rats group (Group D, n=4, COPD
model rats, intravenous infusion of 1ml NS after model establishment) and normal
control group (Group E, n=4). The COPD models were established by smoke inhalation
+ LPS perfused intratracheally. The rats in Group A and B were sacrificed at d1, d7, d15
and d30 after the intravenous infusion of rMSC. The frozen sections of fresh lung tissues
samples were viewed under a fluorescence microscope to observe the implantation,
distribution and survivorship of the CM-Dil positive cells. Hybridization in situ(ISH) and
histopathological analysis were carried out to detect the localization, implantation
efficiency and morphology of foreign cells in the lungs and other organs. CM-Dil label
combined immunohistochemistry was used to identify the transdifferentiation of rMSC
in the lung. Peripheral blood (PB) and bronchoalveolar lavage fluid (BALF) were
harvested for cell counting and classification and the measurement of IL-10, TNF-a and
G-CSF levels by ELISA. Statistical comparison were tested with single-factor variance
analyses. The reported P value was 2-sided(¢=0.05). Calculations were performed using
the software SSPS13.0.

Results (1) Many CM-Dil positive cells (red fluorescence) were observed in the
lung tissues of Group A and B, mainly located in the interstitium, pulmonary alveoli and
airway walls, even 30 days after the intravenous infusion of rMSC. Only a few CM-Dil
positive cells were found in Group C, and none was detected in Group D and E,which
were infused NS instead of rMSC. (2) The results of ISH were similar as those above.
Moreover, some ISH positive cells presented with the morphology of type 1I alveolar
epithelium, bronchial epithelium or vascular smooth muscle cell. None or few foreign
cell was detected in other organs like the heart, the skeletal muscle and the liver. The
implantation efficiency of rMSC in Group B were close to that in Group A. (3) Some
CM-Dil positive cells also showed immunohistochemical positivity of SPC(molecular
marker for type II alveolar epithelium) or CC16(molecular marker for Clara cell) in the

same time. (4) The total white blood cells and neutrophil percentage in the PB and



FoEFERFHLFLERL

BALF of Group A and B were significantly lower, comparing to those of Group
D(P<0.01),but still higher than those of Group Cand E(P<0.01). (5) The IL-10 level of
the PB and BALF in Group A and B were significantly higher than that of Group D,
while the level of TNF-a and G-CSF were higher(all P<0.01), even the IL-10 level of
Group A and B were still much lower than those of Group C and E, and the TNF-a,
G-CSF levels were higher reversely (all P<0.01). (6) HE-stained sections revealed
obviously pathologic improvement in Group A and B in comparison with Group D,
which implied the therapeutic effect of rMSC.

Conclusions The rMSC infused from caudal vein can implant into the lungs of COPD
model rats and be permanent planting there, improving the pathology of the recipient rats
and regulating the local and systemic inflammatory factor level. The therapeutic efficacy

of rMSC transplantation showed dose-independent to some extent.

KEY WORDS: chronic obstructive pulmonary disease, animal model, bone marrow

derived mesenchymal stem cell, rat, transplantation
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18 14 PH 2E 1 it 75 (Chronic Obstructive Pulmonary Diseases, COPD)&—F LA 58
SWEHSRAEAMBEMEHER, TEERM, BHEAFELSS (Kb
MARRN, RELEHTHRE, SN EFRRESHEFCBNEGETRORE
RIERDA K. NEERIIIE M RE Bil COPD HIRBEMIET- LY EENS, B
ERSS MBI LERIBAL M, EREEEESENAN, i
BExR, %E COPD B&R Y 40 & UL EABH 82%7,

COPD MR B R RRPRAE. SASE. WLHEMME S &KSM, HA
AHBTATE RSN, Bit, I RI—FHSEMBALLEUBEENERN
BRI BRAARHEENEX. BAiXTF COPD iXHIRIEAHHE: 1.
SE A NEH] COPD Sl RIAE I/ FEMARFER: 2 E T RHRNEHN YR .
5% F COPD WE BB ER L TARELFAERDNZ ', BT REHH
XEF5.

EFER, BEXTARNRPAEEN, ETTHRAMMAETHRIEZS
REZKRE. KEWREH, TAM, XH LB FEFET 4 #(mesenchymal stem cells,
MSC), TR EWHERAK. LDIEE., MERRREALEXEKRAIHEEREA
BIRDA, ZERIF MSC 3T X DIEERS FEEHAEER (31) RS9,

MSC B—REFETEHMEZHARPHAE S RMMLEEINTAR, BER
SRAVTTEENE, WUBITHAAR, EEEEAG T MURIEZ R TEERENAR
HRmEAR. WEAKR. AR, RHARSEAERAMR. §XRiEN, MSC
WA E MR BRSSP B R ES S TTH . AR, BaRLLE
BB EER. i EEARETD, jhih, MMUMSC A8 4B REERTE, MSC
ERFHENREWEIER, Hlm, FIA MSC BHETB & nTAREERANE
HYIIE £ R BEHNERTFNE BRI, X8 MSC RAYIERENA
BAMBRETHAR. ERET MSC REXMELRER, BAESRE. BHEIE
Fr. HEERE. EEARNAGREENTAREFNZ AL, MZHESHE
LB/EPRNESUMBEEER, HARBENEIEFBELR L MSC hEEN
BRGIT IR T R,

FRER Y MSC 7] LLAME S IS R4, 3T L2 5308 |, X b MSC
BREMEASRRGT PION ARG T B8, BEWRRY, SMNE MSC TTLLUE
HUTHASESSMEORGEE, e, MRG0 5EMEF S L%
FHBEMMSC MBHEARE, FoUh 1R NRHRERAR. AR, it

-11-
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B RARMZAE LRAREENAREEARRG: £, EARELERATID
REBIZRAE, MSC BHJE AT LURBI R3S B RN, ARG5S RETFHHIF R
US.16] g tr 2 &b, MSC A6k B A G FEIN S A T BRI R A, BT RE—2PESE.
EBA-ROE, ELREABHEIRPEMNEZE THEMN MSC 5 i fh 56T
MG, TS ABESTR th B8 T MSC Ui SR 1R M : 4 4£ MSC
BHATENBRENERE, RAAEAKRSHRE MSC AMERHIHN LI R E &
B, K EIH 3.2%; 1B T IRE(0.8%), FFIEFORS (0.6%) LA K B 86 (0.4%) ik A L 51171,
X T FIH MSC 47 R 5 R #4E

FEFUEMAMAS S (ipopolysaccharide, LPS) %S COPD KEIEE R
LR, ESWESNEHER MSC xR R A 4 SR R B AE LR PRI N,
REMHRBAEM MSC ZEMRG B LS NAL B EHEMR, ELLT#H MSC
#r COPD J&f7 FHOHHE: FUWERARRFER N MSC A 5 A 41 £ % B A0 4= 4k
iR EmMER, MFH MSC Byt btk KRR f st RAKIE.

FRFREES =BT

1. KEBHERETAR (rBMD-MSC) M4 B . AiMERMNEE WA
B 3% (BMD-MSC I EM R, B RE £ KAERR rtMSC 41 fk:

2.COPD KR HAMENY LBRAEMEMNERENESHESERESEEHE
K COPD %!, F AR A LM BT K

3. [AF rBMD-MSC #1477 COPD #EI KR KRSHER tMSC HESZ 44
KRR HAEME, MUUAREGERE, FNUBRBHEK MSC EZAKR
EHMIHER; VS HETREETFRHERN MSC MBEXE, THBEGBTL
BHBHXFR: FIHET (BMD-MSC BH#ixt COPD HiE T Hlil.

-12-



B M6 X R T sl A Hixt COPD ZE RS R MG B E4EA

F—#s
X BB IR TR T MO S SR

7R F A (mesenchemal stem cells MSC)RZ—F k5T & IE 2 I S4&TF A
B, ERAETHARNERSEE: AREFROINE ASMMEHFRE. EELNEREN
F, MSC WTLARI=MEB ML BIARH, E—EXKB T eI EAARBEER A
USRS B At SRR MR RIS &, WEMA LURSH
2R R S IR, FIREEBIFIRY, MSC W LLAMELR TR 2
KX SE LM L ARE", BaX— AL B REOR T T IR
BT —N2HHBRER LM,

MSC k&, SFEFSAR, Flnmmk. RHAR. kW KGTHEMRRPY
R E S MSC. (€ MSC BENBLHRMARKE L — 5. BHAXAT
FH (BMD-MSC) £ BEIH R R L BiFEAN, MRS ZRBERANARTARZ —.

SE. SRR MSC MAMSRMANE . BAHHEXH MSC HEH
BREFFEFRRBRE R, AEREMEET LA MSC UET—HLREH.
HETA T % BMD-MSC (A EERIIFM: FEREROE. BESEE. BR
MM S BN e IR R ER A B

FERFE WO KA L EHEARGESBEESIEAREHE MSC Hi#iT#&k
ShEETR, TRBEKR MSC (tMSC)— AV R HERREN, A —SHMAIT TR
IR

RT3
—. LRHR
(“)3‘53&2’]%:

HEiER 6 A Wistar K 4 2, #E, KE 180-200g, H1 EE IR
LR POERE, RHEFNE, | AEFEAEFES: SCXK()2007-0003; 3£
BUFS: SYXK()2007-0003].

(Z)EHTERAF:

1. B bMEM-LG KesE3, Hyclone A 8] fi;
2. JR#M¥E: Gibeo 2R E:

-13-
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3. BEEAMA: MER GERHEER). L-oKBEK. FHRSR. #4EC.
MBS, WIREE, 1-PE3-BTE-FIES (IBXM) %, & Sigma A8
4. fE%. DMSO FI MTT: Sigma AR5 f;
5. Hitk: PehRicPik B ¥ CD34-PE, Serotec A F] 7= s

FFebRie ik B Pl CD29-PE. CD44-PE. CD117-PE. Sca-1-PE. Flk-1-PE.

CD45-PE/Cy5. MHC-II-PE, Biolegend /A 7=
6. ik#&: DAB RERAF&E, LEPELAR=M:

S-P EA B AR NATE, ERPELF =M

7. HARA): M4k, Chroma A&IF=&, L4 MRMEA R 2%5; NaCl, KCl.
NaH,PO4. Na,HPO,-12H,0. NaHCO; %, bE =4 #74E; %miﬁé . 95%Z.H%
80%Z M %, LR

E)EELRUBRMBAE:

-14-
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Milli-Q labconco #i7K{X
HBIKEIKEE (Forma Scientific)

& [E Haier 24 7l
2 [® Millipore 2 5]
% [® Forma Scientific.Inc

BHEMZEREME. TEA¥EME  BA OLYMPUS AF
FA1004N BT KF TERERENEEERA R
TH—880 #Bi% 5 HMBEARE R RS

E70 TF-3 4P IR ESARAR
FACSCalibur %= 40 i {X 2 ¥ Beckton Dickson 2 &
TR TRESTRERS

Mettler Toledo 320—PH it _E# Mettler Toledo §H 2 &
RSN IR A X ot 2ok g e T
37°C1a CO, B 75 [§ Heraeus A7)
BIO-RAD Model550 BBk % & #2#{X  H 4 BIO-RAD A ]
HEE. BEME. BFER % & Cormning A 7]

RN R Y 0 - FBETRRLT

i BR T H0R WL EH B RFERER
FHOT PANTHETTHR—T
TGL-16C B4 rEzERENE

R InEAE #E GILSON A 7]

AL ke wHHEE (792 &)



B A AR T mpe bt COPD il B & 4045 6918 AR R

A, RRE. BAKE (50ml) + 10cm K 15cm FHEEFO. 40 FL4&E
FERREE. 2/ (100ml. 1000mD) . B, BE. FE. BHET.
=AM (100ml, 250ml. 1000ml) LA RH S FESHHARTRTRE.

(MEEAFAE:

1.PBS B #

@ 0.1M PBS %#&: NaCl 8.8g, KCl0.2g, Na,HPO412H,0 3.488g, KH,PO4
0.2g, M=FEBEFKELZZ 1000ml, F IMNaOH HE pHEZE 74, BE
RS KHE, 4CHR%E.
® 0.01M PBS &#:
A¥  1000ml NaH,PO, * 2H,0  31.2g
B¥  1000ml Na;HPO, » 12H,0 71.632g
THEw: A 19ml+B # 81ml+NaCl 17.18g+DDW Z 2000ml
A% PH fH: 72—74, S4EATAHEEMR, REREXE, #HOKE, 4C
REF
2.tMSC 4 #5355 2%: DMEM-LG ¥i55 %, 10%FBS, 4mM L-4R<BERZ, 1001U/ml
HEEN 100pgyml HEE.
3. 0.25% B EAMHE: SWRFHRRESEH 250mg, A D-Hank’s HH
100ml %%, WMALIERITIE;
4. D-Hank’s % ¥ : & NaCl 8.00g/L, KCl 0.40g/L, NaHPO4 0.06g/L, KH,PO,4 0.06g/L,
NaHCO; 0.35g/L, #i%i%E 1.00g/L, B4T 0.02g/L;
5. 02%EDTA H4L#: 4HRKEHRE EDTA ¥K 20mg, i D-Hank’s ¥
100ml %R, WILEEILIE, BEKHE;
6. MMGHFFH: 30-40%FBS(BA4- 1) 10%DMSO. 50-60%3% FF IR A
7. IR S HE SR 10%FBS/DMEM-LG 3R A4 4mM L-SBEBE, A
10pg/mi 4 EH K, 0.25uM HEFEKAL, S0uM BIREFE, 0.5 mM IBXM, 1001U/ml
HEZM 100pg/ml HEX.
8. B SIS S%FBS/DMEM-LG 5% EA S 10°M HZXH, 02 mM
HAEC, 10mM B-HHBEEREN, 100IU/ml FHERM 100pg/ml HEE.

-15-
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9, HIRIMA O Jeili: AN KGR REEA 60%(V/V), AR O HERHFE

@Ak, 37°CKE, HEMAMLL O, KABFNABEMBEEBIMN, =@EEN

R,

10. BULFERE (P B B 100mg, UL 2ml PBS ###, #EH 50mg/ml, 47C

TKFEIARTE

11. AR BRI & PILWKE R S0pg/ml, B2 A PI 5mg. RNA & 2mg. Triton
X-100 iml. ZHEEK 65ml. MMM 100mg, NZFEM/KZE 100ml, % pHE
Z 7.2-7.6, 4CKFBXRTE.

12. 10%FHEE P EFEE: 37-40%F R 90ml, O 0.1M PBS & 10ml, &S
#H.

13. IM NaOH: FRHX 4g NaOH MAZF| 100ml &K, HHRS.

14. IMHCI: 8.5ml JREEBRINA 91.5ml XFE K.

=\ ERHE

(—) KERBRRARRTARNSE. BHRIRE

1. KREHEENMZARBM. 5 BEMER

1) 6 AWM Wistar KBRIIR, FHEAELE, A 75%HBEHRE 10min /5
BEERTIES: RHEENEUAEK, T&E&FE TR A MET, 5
BRULAAMGHE, BTEH PBS MPHHFRER, HBIAMERANLLE
DMEM-LG 5 R EFR IS ;

2) FAEEREIBI 8 £ 5L, A SmliE5t 28R E DMEM-LG 355, %4 k
MEKN—EAN, BBERERKS, EERITEX, EEFLkA, i
LK K IR BB s

3) A 200 HEMEREZRANAR, BEERNLEREES —1MELE,
1500rpm B> 5-8min; #F L&MW, B 10%FBS/DMEM-LG ¥53F & HE8 41
5

4) BEBE BN RLL 1-2x10%cm? B4 B 8 7 3 3 BHE 578 ;

5) BIEFEEAN 37C. 5%CO, Fl 100% A &4 T HERAREFE T,
VA RIE SR T 53 24-48h B Bll, ZRFIARVGENAR, RE
F PBS Ry ¥E, LA 10%FBS/DMEM-LG #4E35 %%, 4§ 2-3d #—K;

6) % 7-10d AT K KB MR, FERAHMEKREEE 80%8, H 0.25%
JBEEE-0.02%EDTA HALIGRAM, SHFFERE, EREMTIERM &%
% 5-10x10%/cm?; MARICH P1;

-16 -



B89 R F mpe A Hist COPD 2Ll A & 01 49145 A AE )

2. rBMD-MSC FIE R
1) P1 £ rtMSC Zf4E KB AiE 80%-90%0, BUSFMBABAE, BEEKE
W BEFR 5, PBS ¥E2 1K (FRAMBAD) , M 0.25%/HE5-0.02%EDTA H 1k (4§
A 25cm?® FERIMY 0.5mD) , ZREEMBETRE, YTHARKETRAR
I FERERS, BOAE 10%FBS ] DMEM-LG 383 5ml ¥[BA, BHF 34
FIEEFEMPER 1: 3 4£418), MALREBEFERY, WiCEEANSFHLEE
B3R
2) LUJGREF 48-72h HALER—IK, K 1. 3 58 TEEANRTHMEIFE. BB
%

3. 1BMD-MSC WA EMEH
1) % SRAKKBESEFRABAARLRIITFEZS, £2BEF. RHEKH
MR EFA—BEIR) , 0.25%KIBREE AL B B, HEGFEL, FLE
B, MANEEGER, BEABKE N 1-5<10%ml, WITHHIRMmEEB, &
BEKEE, 1—-1.5mV&, Fpic# 0O, 4Clth, —20C3h, —80CH®, MEE
BETRE.
2) B B TRERK—& rBMD-MSC 41 iR i,
REETF 37CKBEAKRRERE, T 30s WEL
!
RLEEREESTE LM TH 715% B AEE N E N ER TS
!
BEAHHREBEBAEEKEGEOE, A
8-10ml 10%FBS/DMEM-LG, &%JJ& 1000rpm .L» Smin, ¥ _Liff
o
¥ A 10ml 10%FBS/DMEM-LG E&, BRKITHS
!
B 75em? BHEMA, 5% CO, B 37CHFE

!
24h EA BB, ZRARNGEEA M

(=) rBMD-MSC i) % 5 M AE D2 HE L 82

1. rBMD-MSC 1A %M 5

-17-
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BOEMESHMBETAEARNES, ARIEX,

2. AiRAEKIENHE

1> 4> BIEP5.P10 K P15 X0, 0.25%(% /B 5 B3 B v 4k, FH 10% FBS/DMEM-LG

BRI, DAL 500 N KR T 96 FLIR (B4 HEA 74k

96 fLIR) , WA~ 96 FLIREEHM 5 AF AL, ®IL 200ul;

2) BAMBEBA 37°C. 5%CO2 F 100% 7RI BE i 40 A 35 SR 46 3 5

3) % 1-7d §RBHE 1 3 96 FLIR, REfLIA MTT % #(Smg/ml) 20pl, 37°C4k
HME 4h, £KIERSE,

4) MOBRFEAREF LER, SAMA 15001 DMSO, B T#RH#BHY 15min,
45 TR R

5) MEFE 490mn K, 7EREIK SRl g BT R A FLIB S BE AR (Asso 1H):

6) CARTIRIAHAH, Adco (H 04542 HI40 M A K 2% ;

3. 4R

¥ PS {X rBMD-MSC #FF 2 4 6 FLIK, 4 HI7E 4 Ml A K Rt A1 30%-40%
N 90%ETEL 1 AR, ZBEERILA PBS SRR B0, BB 70%M5K Z,
B 3ml EREE GAMiaRs) , BRA4CKEREEE®. BE/EHaHREo
400gx10min, PBS 3E#% 1-2 K, SO RNA B 10ug FIZ0 M A HIZ 4 0.3ml E
=41, 4CoKHEREE 30min J5 LA ROGEM. CELLQUEST ¥ REH
&, ModfitLT2.0 344> #7 40 I & 3

4. 4 FER T AR & K E

B P5 L4 B 2 BRI L PBS ¥E3% 1 IKJG, B OWCEE A BRI A 1x10%ml
BARER. B AR 0.1ml RSB, 75 MARIHRIC B H CD34-PE.
CD29-PE. CD44-PE. CD117-PE. Sca-1-PE. FIk-1-PE. CD45-PE/Cy5. MHC-II-PE,
FiRELHRE 30min, MA PBS 2-3ml L ERIFEHUAE, BIA 0.3ml PBS &4
B, FCM EHLARA tMSC MERTARE: REZ A/FAHEX R,

5. 5L

1) FIRHT 4 i S 0k
HU P10 48 rBMD-MSC LA 1x10YFLH % B M T 6 TLIR, BILTALRARE
EHSKELCENEER, FAREKBFEREIEL 70%8 WA S 4% S %

-18-
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(WRTRRC ) , XTBANLELELL MSC BEFREEFF, B3dBBE—K, Fd
M 14d BFERHH 40 RIG r 38 %8 .

WL O R dE. BUBMMIES, PBS EYE2 K, 0 10%TEEEE 10min;
¥ ERBE 20s 5, IMARKEE 20-30min, 60%FABEEBRER, BB
Kk, ETUE; BME.

2) MREAREES M
E( P10 £ rBMD-MSC LA 3-5x10/F L0 FEEEM T 6 FLR, SILFLBA
AFEEHERALCENZRS, 24h EERAIREFESEFRE (WETRES) ,
Xf AR 4k LA fMSC BEFREREFE, 8 2d BB —IK, B 14d HEUBARER
s E .

Ot HMREAKP) R . BHABRH, £BF/KEE 3 K, A 4CH%
B E WP BR AR 40pl + B FK 2ml + M 3mDEE 30s, B AR, BT
FHFE TR, B_PEFRAREDEAZHR, BMAEL B RY: EE
TIEMHEBERBALER, BT 37CHE 45min, EBEFKLE 3 K 1%HAER
# 3min, EBFKE, BT, LEWE.

@I BRIEM R ARG

M6 FLiRPEUH R R, B,
PBS(pH7.4, TR)EM, 2—3minx3 K

l
4°C 80%7N B [ & W & 10—15min, PBS ¥ Sminx3 X
1
0.5%Triton X100 B, PBS ¥k Sminx3 X

l .

FBTF 3%H,0, 3 10min , PBS ¥t 5minx3 &
i

BEFELEMTE soulfy, 37°CHE 30min

!

Bl % 2 RWAE, MABRE—H (1:2200) 50u/k,
ACEBKFERE LR, PBS Ek Sminx3 X
l
EYEFE I Soul s, BEN 37CEEFE 40min;
PBS E¥t 5minx3 &
!
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WiNERN EAERICEEINE R TIER (S—AHRP) 50ul/k,
BAKN 37CHEH 40min; PBS E#E Sminx4 1K
l
#INEAC DAB %l 4opl fr, &), BTUREMS 10min £4,
B Rk e L L R
l
HAREBMES 1~2min, BRKKPEE, HBRERGMEL, HERE
l
KEBRHA. BH, #H5. 88
XREE: bl PBS HIFRE—IUETEXRE,
HETHE, HEARHEEKERFEE.

6. rBMD-MSC FJ8 11K

1) BALB/c-nu/nu ¥ (B L@ LBz 0RED , 4 AR, #EEIRH,
BENLGR Ty ak 3 4, BItEXTRA. M BAMESRARNA 5 X, 315 HER,
R R B HFF— FENFHR.

2) HALIE R B K P10 45 rMSC, PBS ¥E 1 1R, 7540 Wk /53 41 5 B0 41 i B
LA 5.0x10° /0.2ml PBS/RAEXH &M THEM TLRABRTHMHEEEMET: Mt
%ot B 20 45 T e A549 411 2.5%10° /0.2m1 PBS/ R [R) 87 4 R 5 Uk &, BRI A
#-F 0.2ml PBS [R#BAr ik 4 ;

3) #EHHARRENNBEEYDEREDPEATFE, FERE PR —KFLE
B A, BRI ANREAARR, REEMNBMRERE, BMIEMminIET
NRBEEARTE, BARRES 10% P HER/RDKRESE, FOKKEE, HE JE.

7. B B
FIFd SPSS13.0 SRIFHATHIB L. Bra B SPSS K1k, iHEFHM X 15
xw, B RRBRBTEN. P<0.05 AZRFRIFEEN.
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& R
—. KREFHERZRTARNESEAR

L ERBRIGEEEM 240 5, FIEDME TSR, TLESMRECIEEEK,
GEGREN, HHRAERZLHBOESE. RENIAR, FREEITFER
M HWEE (120) FASHTAMEER, BTOMBARESSHE, 85
BEIMABRBRGEY, SRBETAN, FRER, " LEERA RO NEET
B Iw S, WA HRYRGEN, HTREREAANE, MRk
BN, EBRZHMARNS, MBS, LOBK, FHEBE 1-1A) 2w K4
ARSI, BT SO RRIIEE R, £ 2-4h TR,
J5 6-8h WHEEZ M3k 90%LLE, HKEHERHMRTRAMEETLA, WA
A, MBS ASEERBRRET RIS, SRAMERAD=RAT. SATE,
M 2 AR SMEAR(E 1-1B). BEBRER, 7 P3 RUGHARESHN—: 3t
WS 20 LA, P20 AL AL A—B, AKEEEE, THEKEAR. BHT
BRI SR LIE. )

= A& r%

2 MTT #4289 PS. P10 K& P15 48 rMSC Al E K th & FE~R (B 1-2) .
MRS 1d S5, BEREMEFAINEEKY, & 4-5d HEBBKME,
HEAREKEIEIEM, FANTFEH; XATESWHITRTERR, GRE
7~ P5. P10 & P15 f tMSC A AEKELE KR NHARER (P>0.05), RE1-1, &R
B 40 ffg B B A SR TR B B .

=\ HRREIRCHIBE

AMEFRIN PS RAREE M CRAABEARHE R (B 1-3) , AlAERE
CD29. CD44 f1 Sca-1, MiARELD T HMWAFFiE CD34, CD117 F1 CD45, A
RiE Flk-1. MHC-II, ROAASELC  F 5% 37 00 40 A 4 B 8 (8] SR ¥R 69 T 48 .

V0. 408/ R R 3 52

VA KO A9 30%-40%1 90%04 P5 £ rBMD-MSC, 2% 48 ML {3 B 81 48 . Py
1 DNA &, SR ER GO/Gl B4 ESHH 53.07%, S+G2+M HAKK A
2K 46.93% (B 1-4A) 5 EKBEEITE 90% T4 RIBR, GO/G1 Hi4 A
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Bt h 85.24%, S+G2+M HAAMIKI A LA 14.76% (B 14B) . 400 HHIM
iz B R REEKICAIE 30%-40%F), MEME, Ll S+G2+M MM L E,
A KEBNC AL 90%ET RZ, UL GO/Gl B4 AE, HEEH#EANT L. FEit,
AT SRR IMSC ZEXT HUE KA RIFAIINELRE D, RBRIFHFAH M.

L. BRI

(=) ERFEFIMEA e 4 R
WA B RURE, MSC EKBEME, AF 3-4d FHEHAEBER
6, ZHHGEFNRERRMRBR =N T, AL SRR DS
B FERER - 55 10-14d BUH T F 40 O e, vl AR A - B B4 65 AE R (1
1-5A)
(Z) ERFRUA AR
WMARHEESERE, AN RRESTES, ARARZEK: B
RMBERE: AKP B WREAFTRLETIE (B 1-5B) ; Qi SPHLEaE,
A RARAERRE ] BRRRE (B 1-5CHD) .

7N BRI

PEAMESRI IMSC /T BALB/c-nu/mu R 2 )5, PRAEKRSRE, &#
JEMEE 3 ANH, B ERALR AT B A R B, SIS A A B M0 R4 WUAR
Bk B SRR (B 1-6A) ; i AS49 AEMGAMENEA S RAR, H
4 RERME 10 EAEMBAFABIRARNER, MREEKK, 434w ik
RAEMER (B 1-6B) , MRAFEKHE, REIE, MWRWEY R HE £, Wi
AARABATIEE, DAZEREAE (H16C) .

2.



B LT mpe At Hiat COPD &AM LR AR 1 6945 46 A

A JFEARMSC (400%)
B 1-1: 4kSMESE IMSC MRS ¥ E

B P5{&:MSC (100x)

tMSCs A K i &

F 1-1: HRSMESR IMSC IR A MTT REIE(X )

B 1-2: 1RHMESE IMSC B4 K 26

p5 pl0 plS

D1 0.11940.015 0.142+0.017 0.116+0.014
D2  0.175+0.024 0.2010.027 0.150+0.022
D3  0.486+0.030 0.510+0.040 0.459+0.031
D4  0.943+0.042  0.982+0.030 0.919+0.033
D5 1.488+0.043 1.523+0.055 1.458+0.031
D6  1.934+0.031 2.051+0.037 1.901+0.054
D7 2.016+0.052 2.075+0.052 2.026+0.037
P >0.05 >0.05 >0.05
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Sca-1.011

g g BLANK.00!
21 2
g3 = i I 1 g
e g T 3
531 | 3
% o4
28] 10% 10" 10% 10° 104
nv FL
L=
&7 File: BLANK 001
wido Marker % Gated Mesn
0 200 400 600 800 1000 Al 10000 3.1
FSC-Height M 063 1763
g CD#010
2 g Sextonn
¢ Fie: CD44.010 g ﬂ
u z
5 Maker KGued M 2 | T 1
3 —nwm ew &
r M 9999 34211
= T ™ .
deanf,zEmz-?Ds 10t I i {gre e e
g C029.009 Q. MCIL0oS
i
§ i | § IT_
o4 o 4
q
10% 10! 10% 10% 10 10° 10! 10¢ 10° 10
FL2He FL2 Height
File: CD29.009 File: MHC11.005
Marker % Gated Mean Marker % Goted Mean
M 10000 74157 A 10000 423
M 9999 74165 M 246 229
o comom g o170

E 'T

o

107 10! 10% 10° 10¢
FL2H

File: CD34.003

Marker % Gated Mean
Al 100,00 303
Ml 199 1541

1

o4

10° 10" 10 10° 10
FL2-Height

File: CD117.007

Marker % Gated Mean
Al 10000 90.14
M 15.89 54250

BLANK 001

5

150

109 10" 10 10% 104
FL2-Height

File: BLANK .001

Marker % Gated Mean
Al 10000 343
M 0.74 1686

Fie: Sca-1.011

Merker % Gated Mean
Al 100.00 1362.06
M 99.99 136220

CD45.002

Hl—=

10° 10 10% 10° 10*
FL3-Height

File: CD45.002

Marker % Gated Mean
Al 100.00 wan
M1 166 20.11

FLK-2.002

=

3
$

o
107 10" 10° 10
FL3-Height

104

File: FLK-2.002

Marker % Galed Mean
Al 10000 340
M1 071 20.16

B 1-3: RS IR tMSC 4 MR TEAR & A 3 52
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Number

Number

W vip 61 File analyzed: DNA.OO3

Dip G2 Date analyzed: 11-Sep-2008
Model: 1nn0On_DSF
Analysis type: Manual analysis

Diploid: 100.00 ®
DipG1:53.07 ® &t 50.30
DipG2:17.88 ®at 99.45
DipS: 2906 ® G2/G1:1.98
®LY: 462

i T

Total S-Phase: 29.06 §
Total BAD. 0.00 ® nodebris no aggs

Debris: ®

AgQgregates: 0.00 B

Modeled events: 19519

All cycle events: 19519
Cycle events per channel: 389
RCS: 5.306

i DT i

0 g
Channels ﬁLZ-h-FLZ—arnJ

A EKICAIX 30%-40%

M oip 61 File analyzed: DNA.004
E Dip G2 Date analyzed: 11-Sep-2008
Dips Model: 1nn0n_DSF

Analysis type: Manual analysis

Diploid: 100.00 ¥

DipG1: 8524 ® at 48 .46
DipG2:6.13 at 97.51
DipS:863 % G2/61: 2.01
®|CY: 3.41

Total S-Phase: 863
Total BAD: 000 % nodebris no aggs

Debris: &

Aggregates: 0.00 ®

Modeled events: 19647

All cycle events: 19647
Cycle events per channel: 392
RCS: 4.402

Chantels (FLZ-A-FL2-Area)

B AKICEIX 90%

Bl 1-4: k51MEE3F tMSC #40 B /4 3 8 52
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A A ZE (200%)

ﬁ*?.. B~y Tl ‘ s, e

C I RIBZ IR THC B (100;()

A
4

., |

B 1-5: tMSC k5173 Al W 40 O Rl 7 44 A

C JilifE AS49 it HE B8

G T

DI B & IHC gaﬁ. (400%)

s "3
o

1-6: tMSC A& T R R i 40 At A0 i 40 P



FHE LR T mieAb it COPD ALl BM %A 41 6915 A4 A

W ®

THRRE—RKAFTAREFHNL RMLEROAMR. THRHEESE 1981 §F
F—wRHP, MW 1998 4, THARARBE5IREFRBUFRMRERNZER
2324 R RBERNE T ROARE, FHRTHHERT AR AT AR, Hl&
MEHARBREFHFERATARD), TEEEREEALBGENEENELE
A, CAEABERATRESIERE, —AHFHFAARZENY, 15THMRE
BIEBHRAN BT R R EEHMMCATENER, WAL GG NS
SAEEDGE. EX4P, RIMKEFH B TP E 6 R AT 40 M & A 5 70 i
T 41 8 (BMD-MSC). '

BMD-MSC H#&HETFEBRRRLEY, REAFEMLFMBHI—KARTHR,
REWELHAROEBENRTBS . A LERAFENROA LA R, B
i Friedenstein XIM. EWHIR, E—ERKBEFTEAMCAREHBE. LUHE.
MMM, AR, X8 RS0, MR RS AR RSN H K,
3 H, BMD-MSC 446505 F 2 8. BFEMY 18, 2EEHED, FHAARTE.
ABH. EEGTSSEAT 4T RONER.

T b1k b 2 E AT 7400, MSC 483457 B R 2852 21 57 A 4 B o o
%, EH. ARAN. MuBRNReREESEYFREAEZM, Eik MSC X
WHE RS TEHBTHRREEXEE, £AMANE—BS, BRIONLE
MESMESR. § 8T KRB MSC, FEEV LSBT HEARSEE.

—. rBMD-MSC {4 B f{k bt 35

BHFH MSC 2kD, AL BHEERARBEH 0.001%Z 0.01%>), A
BEEFELWMNAERER M ES KD, HHEREEEN BMSC, LHERELH
YIREN BT E, RELEBRIEARSNEITT 8. BET, BMD-MSC ¥4 H
FEEBEAWHARS EECY RS ECY, RS E . R AR
BEOSES. SHTESERRE: | 2BREEE. TEHE BMD-MSC M
WEEE A KA RSB B, R ER 5 51T, 2B BN LTS RGBT,
BRZKA, BRAEHE MSC MAEMEZR: 2. FEREEOE: TERER
BPAMKLLERR, BRI, KA Percoll 5] Ficoll BEAT 3 B LR B 004> BI 4R
BB AN A MR T GRS 57, RiA BT Z A, 2 EEEFRN MSC K/MY4),
adiggE, ERRAADOHE; 3. ARHEE: TERBEMARKDIRERSHE,
R —F e 3um ADFLEY SRS 35 LB §8 - 7 %6 B 78 MSC: 4. IRERE S FiEn
HYE: WREERE MSC MAMERES FRFIERSHE, —BRARAMBA. S
R RBUTRERIIT ik, HEKBM MSC 4ERH, HREER TESH

-27



FoEFEXFHEFLERL

MR A, BRERE, HEXMARMEEZNER, REAARRS, Bmgd
%Fﬁpz]o

BATMBI R 6 AR HEYE Wistar KB, M EYHES, BEEARE L4
HENRIFEH, RENALEHAMISEE, PARREKHEL. WEEN R EL
KEB MO, TR EH KRN MSC, EKMEERITBENARE
RN BREFMYEEE S, BERPIS U EABRNBEEAZEL, RIARAT
BRI, A —, BEEENNE. SEEEFREETRE RN
SR HL, XTI RE N, AR AL AE AR, B TR BB R P BB AL R (R], #F MSC
gifk, XFHERARENRE T HETHMSC, FBRETREAR, BELAREK
THFRIE ) 4 52 327~ 40 IR A 26 BE T 3% 90% LA L.

MSC s RAERMALD TRk, YETCHmRER, &R
ARG FRIT 4-24h WEEE A ZAMBATAAREFRBUE R, EANET B ML
BB /D, ARAEKEE: WERER RS, i i 40 Tk 7 A A A b
#EHAK, BHREDPRENBEESERD 5%-10%, HRERHEE R 4-8x10Yml KT
gk, —HCoRiR, SEBIFRAMET 20 REERRF RIFAEERINEE S,
ARAMY 34d, LUSTTRSEN HILBELMT. AIMEFN MSC MfSHMITE.
REEH RAMELBREG EFRMFEREE XK. LFRKETREFBARERIR, &£
KT BLL KT RIET, iR R E N B T8 F KB R R E
¥, H5IRMMEEMEEGT R IS, RS, EREETRMTEEZHAH
MR 50k, BATLERE 5%-20%M R4 ME MR FEERARR, SREAH
4 10% FBS f) DMEM-LG 35370 40 U 3 (B R h e f, ZRAMTER R ED ¥
AR REIRFFRRE

FELEBERSNGAFAPHIAET, FANRRRTARATRZEM, BRE
#IERE, BRI EAAZ ARG REC SN ERIEF S A RFENAR,
SRR B8 MSC ZEABURAS T B GO/GL #18E, KEBH 4 M FHIX A iE K 1 &8
1E3. 1B MSC &t thoh R HOMBEE SR, ZEMRBOXEEKY, B THAR
WEHSH, S+G2+M AR M. RI|EALTERMERRR, BMD-MSC Xt
BAEKM S+G2+M BARME S HATX 46.93%, AAMAKIEFEEHFD
14.76%.

—. rBMD-MSC fiRmEFic KA €

Wk &I BMD-MSC HiF Rt Rmizid, Hit, BEREHRHEMMLEE
Fik, REALEFEBEPARNES. HRHMERE RS mMLMERE, HR
RENMERTHAR. ALBRFHIENARETENR, 3 P4 RUUSHETHL
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h: ARARRDEK, BERESGER, AREHE, BRX, H58EIMNE
K, ILARRWRRIZESREY, FaRARTARNESERR.

HATBIR A, MSC H&ix SH2. SH3. Sca-1 FE: G4l IE) Bl fR AR E
FRiETm CD29. CD90. CDI05. CDI66 Fil CD44 %, AREEMAMEEIUR (W
M AT fUFR B SR CD34. CD117, ABGE L4 fbrEHR CD38, B4 kRS
PUR CD45, HEARREHIR CDlla FEZAK/ERAMEEHER CDI4) P4,
AFIEMAE N EEKET 24k Flk-1 §1 MHC-T1 54 F UL RILH 4T B7 %, iesh
MSC B %5z — M mE F5¥#E: IL-lo. IL-6. IL-7, IL-8. IL-11. IL-12. IL14, IL-15
1 G-CSF 51, Rix@ifuBEFHNIZ: RAMMIETR, SF 18, mME, IV
M, VEMVIEREERS. BERS. BYRRMREEERASD).

EHE AMES B AR E MR EMS ST EREE 5 MSC FIREL.
WEAIEH T CD34. CD117 F1 CD45 fE ALK 41 MM A e brid, CD29. CD44
0 Sca-1 HIEHXERFC, FREET Flk-1 F MHC-I 4 FFREER, H4M
AHMERER, KTIASBEFMMAHLE KIS EERE CD29. CD44 Fl Sca-1

(99.99%) , MARIX KR EIE CD34 (1.99%).CD45(1.66%)F1 CD117(15.89%),
BAMEAIERDFRIX Flk-1 1 MHC-IT 47, RRSBEEFHBURBRELSFHE
(A7 3 T 4 R A R A e 1 .

RIE S HHIRE, $5E MSC & MR Z |6, BT MSC
R EARMSUEREIANFTES, Rt sER TR EENAH. MSC AF
MMM ZARAET. WE. VEARSSHETHEWC, s MSC [
BB AR RKEE LK TR H&F, ERFERPMAEK. p-BE
BHmAPUR RS S REKE AR, EIREN MSC TR BRREAREY, W
MBMBEE I NG, THUARTAR, XERMAKPFHIEE. FE
BORE SCERE A S HEKAS . FAER C I B-HMMMMEFHRR, €5 F 10-14d
Pla, MiERAE AKP 2EMYE, [ BKRENARAREEERAEPALH MSC
S FFRRAREREMRTAR.

FKH, AHZYNEHE MSC ZEEZMAEKETF. AMETFIERTTMEN
MMk, FELE MSC TS EFERPFOBMATTLLE S LB A NENT 4.
MALEHEFER (FTE—FREREE, HERR., BEEAGIREESE) #
T/ MSC TH 95%LA Ee ML e A, RS LEHEEMANLE SER
MM, EWMEE 1-5A Fiw, kel U BRI EOARE SR, B
T H MSC K &.
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L44R, rBMD-MSC FIT R m AL X, E—EfE RSP, ©EmUHEES
HAREARE. EEAR. ONAR. SETA. AR, i, X8 XA
%%, XEAETFEEENERFAPHBINEE.

=. rBMD-MSC fj& 44

IEEKEF X MSC R ANMNAR THRRKHRE, HXT MSC [HiFZ4EY%E
¥tk R L RBLENS A o . 245 5 8. BENTARESFEERRE,
BEAAGEREEBERESIREBIAOTTRE, BTl EXmRgD, §
frt— S M. BRTMEEMIRIAAG, MSC BRITRZE2FHM, BAREXR
RN AGREEERRK. HERF—BRERR MSC ERLEERTURERS
RREHREL . B, AR, BEIMEART EBE/DR MSC ik EI%Z &
PMRERE, MSC ZEZ KD BAE BB M S KT, HIEREH, SR
LR, TRERBERERENRRASAPY, mA, BRME RN
BUbERE, HEBRBBHRREP.,

BATEF RO B2, X rMSC M THRAEELR, UoSithEss
. BEFHSERA BALB/C nu-nu MRYEZEFEF=AH, KALWEEMMILREEE
KARZSZRMA, T BH ) FR A A a 65 B 80%, Fe4ME A rtMSC 7E44 24 &R A4t
EFETRIBRFEREEROEEE. 48, ZETFEFAET, MSC BH{NAL
A, CFEEELMEKEEMWELHEE.,

BENT, FBAARERRR, HIET L EFHGEERE T LBHENG
H16) rBMD-MSC, XEMME DRI ELE, ARIFHSERERENE, KB
Fl—iit Wistar KB F78, FRML, aUARIE Y % 2 8RR K40 Mgt 1T
TR, RUERSHTRAFWHME. L8, TARBTBIIRZERNERES,
FEIRITRLRE D, BRTREA BRI A I LA E, FEMRANITIARER W
MEREEFHARBELEN, HEBEHRTERR T R MSC BEERTIEM,
FR)BE R 24 56 id 22 1 19 R A R 0
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155
COPD BRI B ML &

COPD B—ME M, b TFHAWES. BFXMZE ZEMN. BT COPD

BERTARVIAE —ENRMRE, FUNMENNHIRAEREEEER. BREHW
A I —F 2N COPD BAEZIYIIRAY, (HIEH+43K, K% COPD fRE M
KRYERARARBHEA, COPD MLREVER BRI A lEE . RIEAFRLR B
KT E, BNENRAARNSEERSMER. REFHRH R AER
B, RAAOTEBREMERN. RAMEETRAITE, K0 RALAREEN
B LPS S EAG S H COPD KRR, W HMEBNE.

PRI T5 i

— LK

(—) ER3H:

SPF % 8 JAlS Wistar KR, HEtE, 1ATE 200-220g, H1 L#GEPRIBRETEREY

TRFORE, BTREARETAFNE, HRREHE 21£3°C, HMEHE 60%,
BRAELRIE, BHEEUK, EEEREERE.

(&) FRIBEEAPRE:

1.
2.
F£H; .
RG] KB R KR
L ZHE, K. PHREE. FAE. B4 bEKEERRERER,
AR EKE R KB E R AREL

% N AW

feZ# (LPS) : Sigma A= 5H, #E 055:B5;
MIEMEM: AR, EMSE 4mg, BHTEE Limg, AREHEHELE

FRE. _t@fE'f'tf&ff‘J_an%
KERE: LgNEEYREERAT:

- FREER A

LEICA-RM2025 A4 F#lL 5 [H Leica 227
YL X EEATFAR
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ACUKE # E Haier A7

Y EFRF LERENBEAT

TR A FRETEWAT

YB-6 B A A L AL WAL R R F E AR B R BT

HERHE HZ OLYMPUS A 7]

TGL-16C E.LaH1 LR ER

b ] B, 50x40x40cm, 80L, E#l,
MEEH —HEZN 2cm B L

—KHEREROLE FEFRERREARAH

E528, Rié%F LHERERERRAR

I ER T+ HOR W B ESRREE RS

FHOT R ANTESTB/R—T

=) FERAFIMRE:
1. Img/ml LPS: ¥ LPS Img #f#7E PBS #7, HIA iml PBS, B5JBIH.
2.PBS #i: KC10.2g, NaCl 8.0g, KH,PO40 24g,, Na,HPO, 1.44g, WZEKEKHR,
W PHZE 74, EAEZ 1000ml, & EHK 15 B KHE 20min. FH 4CKBERE.
3. 10%KESEE: FRIX Sg KETEBHA, MABFBZKEWN Soml AEP, BHE
5y, B 4CIKFRAE, AR,
4. EERRREH: BWEREFB 02-0.5(RIEARBE= RN MEBEREHE)ET
kS, fn3.0oml PHHBESAEHFES IMAPEE, BEBRBMIEEA, B
FAMFEEEN IIm)tA BT HREALE, 2BENRT. ZEEROARS
75, BREL, R THE 12w @R 37°CEEF 24h), SEEEA.
=\ ERHE

(OERFVERMHES A

e RN Wistar KR 15 R, WESHEFEFSEENERFE—A, Bl AR
NA=A: EFEA. BN LPS SEFAAMPAEMEM, AL S R.

BN LPS SEEAA (AA) : dl. d14 Z25EHEA Imgml ) LPS 300pl,
5 2-30d(d14 BRANEARBAGBEENERERFEN, EALHEREHNE,
BRFIK, HIK40min (FK 8 UM, #HNKRER, BRIEMRLAFE 8-10min,
FRE A A& 1min) , FIREAMER EERE 8h; HELEM 6 RIKE 1K, A1
~H.
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BAEMA (BAH) . Fdl. di4 BKEELSEEA 300p EEEHKE—RK.
B ERIY, $1-80 K, BRHRELIRARBEAERLEHN, FRAL
BRBFEETERELE, 8K 40min (HIER A H) , BIKERENREIEE sh; &
EEEHE6 KIKE 1 K. A 80 K.

ERAMRA (C4) : Fdl. d14 BEBRESSREEN 300p A EKE—K.
KRR EIEERESE, TIEHRLE,

(KB LPS SEEAF % ,

RSO AR, KRB RS 10%K S KB (03ml/100g) HATHME, ¥
HMENEETERE L, LEMAKRITEA LM S B E . DU SHE H & L
HEE, REFIT, A 16 SHHEFHRERASE, RRHT, BdBiesyt
WA Img/ml 9 LPS300u, HEAEKRR, WEZBIADHZRUREL AR
BASE, RIS KRBERESI AL REES=HE, £ LPS M2 54
FHEM, REREEE, HARREETHE, EERENE.

(S A X5 RER(BALF)NRE &I A SR

KRS 10%KESEE (0.3ml/100g) FBE, ¥BHMEBEETFFREL, @
RIEFBHBEEIERK, BEEPREARKANEE, #ERHEREEHE, SN
B, BHEEEIK, NOSBEE ISR, BRI 3K T i
FIAN, RFRNGELEENBREIERLE, LHEAH TERMS 1-2ml FHE5, 2h R
MARA EFRE D ER. BIAATKR, BEEETRITBITFRMLRMMEE, VI
BAK, SEIBEKRIOIAN, 2ESENMT, BREETRTIEERES N,
FHEEXBREHLAM, MOBBROBERMR, BHEN 1LSem LFHTIHAE, ERE
LERZOLERZYIOEA, BEOBLEREALEEIRE. EANEEIK 2ml EH
30s, REHE 3K, [EBEIMAEELK, BEANEELK2m EREE, F3K,
FEANEE K 6ml, BlltR—fkik 80%LA_E. BALF FEARTBIL A H B REWE A,
AERERARRARREH. FEAZEHE, T3h IRUEAARBERN 3K,

(M)X S EMMRERR (BALF) MRS 5%

EX 1ml BALF LA 1 500 rpm B0 10 min, FE LiE®, BEERMAMR, HE. B 10ul
MBI FTEA AR HOR, RRE RS A A KT #P R4 R TUR 4 g
by, BRTETRKREE (RESEGHEHREETXRR, SERMNMEAEKRE
W], W KRB A ES min BFrEEE A, WTFEE) , RlAESK, R
100 ~EAM, HHBERFRETHETH, REEHAMARFTSNEIE, BUS
M5k BALF &K H A ML X E .
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(R)FARFEA M F & HE 36
ARG, VIR AN, S, BT 4CHRZME (0.01M
PBS, pH=7.3) F¥EMB, BARETF 10%HR I EE 24-48h, FrA KR
WA EAAEEE.
BEE: 7E 10%F BB EE 24h
!
iK: FRAZE WML 30min, S ERBK
!
EH: —HXK 30min
!
BaE. —BREMKARZ 45°C30min,60°C-62 CHAY, 1/2hx2 KEH
!
MA: Uaum EEETREH L, 37CER 4h EERTRE
HE $:fa:

IREERT, KARAAE SOCHBALKER

!
7K¥E 5Smin, 0.01M PBS ¥£ Smin
!
AZHEKEAE 10minx2 Ik
i
F7K Z.EF 5minx2

!

95%. 85%. 70%iEFE T 1T 27 ME/KE 2min
: !

BARRLEBHLE 5-10min
!
B k7K #E 1-3min
!
0.5%~ 1% BBl ML s
!
BR/K¥E 1-3min

!

T HIKBE 5-10min, ELSSHR 7K 30-60s B 14
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|

B KK T 5 ik
!

L8 L 2min
l

BRK 785 ik
l

PEERSHAK, —HEEH
l
R A, 37TCHT, RETHE

OB A1 SR B A 5 7

XA IhYIRENLE | FKAALR HE ROKKRETR, SKABHLER L.
. T ZRA S MEGET KL E NI SE), 100x6 BMETHE, HELEN
BiR.

SEH A 18] (ML R i B (MAN)Y & . MRS IE ORI
2, THH 5T XA i it 18] B B ONs) RO NLET A AL B (Na), R+
B KON ENMETEH(S). 3 MLIEL / Ns (HXBERBMNEEHER) |
MAN=Na /S (H#ERBMEFEE) , HE MLI. MAN,

(DFt SRR

TR PR X 453275, B SPSS 13.0 KX HURHAAT M, A7 HLBR A r-test
BRI ENMT, KA SNK-q RRETEAZFARHHILR, P<0.05 hERFHITER
Mo
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g4 R
— BLRAFHY—BIFOLNE

FARKRBRF EREE R, RHRTLT K.

MW LPS SEFEAA (A4) : A HKRAEMT LPS SEFEAARKREM,
FRESSL S A BUAET 2-3h REHKR GBI MBE &, 4-6h FOEATEKE: A
M B HAKBAEERYIE 2-3 REBFRGE, SEE, B E: BErERE
HERP AR MEAN RS, —EFHEMNERERIE, BAOESNEEEA MR H K
BRE, MEBMANEEK, BEHEIAKORE. SR, RE. KA, BXrRmn
Bl (B2-1) ; BEREREHAESR. A, BFEERMAKXR TEBRFHE lw REIFF
R H TR fe) Rk, WEIR BA B R SR, I AE 2w HT S FBAr K PR R B K M,
HEDS R, BB, Rk, RELEHRETE, BIRHITR, &)
gD, KB (R2-1) .

BAEMEA (B4 : BEMNATHEFRIESS A AXRRIAEL, A. B
FAEBERENSIRTHARESR .

xR (C4D) : ARIRAEFBNEHR, EREFs), RKRLE, #IE,
BEXRTERE, TRSEMEY, SERLED.

%2-1: A, B. CZAKBREEUR (X )

a5 8w 12w MIRE

A 207.1+8.4 242.1+7.9* 35.042.7*

B 201.448.6 241.8+7.6* 40.4%1.1*

C 204.5+9.3 262.5+7.6 58.0+1.1
*5 C A B P<0.05

—. KB BALF BH1E R

COPD #KI (A AR BA) 4RI+ A4S SR PR MRS XA,
Sama R c 4t ERE BEMP<0.01); A. B FAH R K4 E 05 5 5
MBI B4 ER (K 2-2).

SfgpExt A C AL, #RIA A 4150 B 410% BALF B340 i 5 8U% o ki 41
M BE W E(P<0.01), Bix-ErE AT & Rt B3 MF{K(P<0.01), {BH 4%t
TR N: A B Fi4EK BALF A REEMLFANLHELITFER (X
2-3).

-36-



B4 E AR T s s Hist COPD Ui A R M 6945 S AE )

#22: A. B. CEAKRMEMBIELR (X £s)

H% WBC (x10°/L) N%

A 18.9+4.0%* 42.17.7%*

B 17.2+3.9%* 35.2446.3**

C 8.3+2.1 15.3+43.2
** 555} #8404 LL 4% P<0.01

#£2-3: A, B. CEAAXBBALFRHIER (X 2s)

A% WBC (x10°/L) N% M% L%
A 3.57£0.17**  21.94+1.65**  73.91+1.81** 4.15+1.36
B 3.46+0.42*%*  22.57£1.76**  73.24+0.92%* 4.18+1.01
C 2.13+0.24 8.30+0.85 87.10+1.13 4.60+1.07
s SR A C HEHE P<0.01

=, MALREFENE

(—) KAErr2A R ER i I

PIERARXRORSR 2 ERRE, GREZHK, BIeEa, #HHtE,
KREBREER, MREEENE, FoT L PEERTE, FLHBPTALRL, T
B2 EY: MEREAYES T LEERAMMEE, X PSA—, BR
AEm C(HE2-2) .

fR R ALK R AE AR W RGP, BRAM, RMKHENE, BE
JERER, YIET WA KNS —H.

() WAL HE REBER

K% BB T NS HE FEFHRMALFRED A

R4 (C 4) . XISERRSHNBARAGHIER, TESBRLRTE,
FEHIESF, RAREHERASRARRIE, EXTVEERT K. LEFE
B, AERRERELRE: MARLTHERE, MRBETH. SK, HRANY
AT RIRE B RS, MREIRAE, MEANNIST (H23) .

B COPD MBI (AMBA) . XEHBELHMBE, BREEERX,
ERAMRCEHR. RARATHRAWERE; AXEARTFANEREE, &
FUBIE S, MARNHRPREASE. MY, ARLRMAHEENT K,
M VLEF it A B D, LSRRG KB/ MA—, FRFRESE, =T
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RARMRER, TR MmERNR, BN EERR— M, i
ggemE, AEAAHKN (B24, E2-5 E2-6) .

A. BERAKLHZ M COPD HELN, HAHBEY AP, RBAFHENL
BXRE. AKEETERABALR, DL 5 A A 2R R K040 f i,
TEEHEGRENETKTNHE, RAER, FREBETELME, FRATRL
R EREARAREENZSY; B AUFERIAAZSERE N RAR
BENRAREE, MEER5ZY K, HaaRmEE kR,

(Z) AL RBEEEITER

ZRTEATR HERER BN EAKXRMALTFIIRERIR ML) LR
fis (MAN) IBWR 24 Pion: SPAERA, A ERL0 MAN KT R R
A, MLL KT RS BA, —&F g% BEHER (5 52k P<0.001 F1 P<0.005);
BHERIAKERE A ARl (P<0.001 F1 P<0.005) . - A M MLI Z&x} (5% B
MK, MAN £xHEE B AMHE, BRELLTFER (P>0.05 .

%24 A, B. C KB MLI Al MAN [ HLER(X 45)
HE BER) MLI(um) MAN(M107mm)

A 5 52.3443.12**  3.13£0.27**
B 5 50.90£3.70**  3.02+0.34**
C 5 42.52+4.41 4.24+0.29

*5 C 4t P<0.05
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2-1: Wistar X REBEVIHRR

B 2-2: A 4 Wistar KB K{kiRA

2-4 A /B LK RITAL HE 366

L J - "' b ey - -
R g S NS
g “‘?(9 'C-‘ _;‘;_‘ T?_...Q -’.:.
S Ram S0 Ui

) 4 - i |

4 .' 1 ! 5~ -~ "" ‘-’_‘

= -.6".¥\ Tt ¢ ]
BY Blow %'
Tod "‘ e ‘
A" t\ } ‘€~“}

. “'{'.\Kw

g 25
o4 :\\-\’s '&‘ y

a LWl Y. L]

ANIER/NILERREE (PIEE 400%)
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F L) A T m AR AS Hixt COPD Sl B 52 R 45 6918 B4 )

(2 I

COPD & X A—F AR SE LAY S I 2 R IE MG AR R, R
HITHAR, SHENEERSSEE[ARE TR MRE RERNE XKD,
COPD Rt MR B R RFET P RSE. SMNASE. MM nE R%.
T RAER RERRRERE LB, B W IRIE KRR ¥ 2 45 5 53
¥ EAARARENEHRXESBSEERERGNEE, IR EREY, BRX
R B A I B SE P B RH 28 s i SE BURBAR R IR A9 /N S B 5 3 SR, o R OVEIR
HAX[ERE, HOMBAMERABEIR: i B o DA 5 BE 38 B H 45 14E
X b BAA T o M R 02,

BRI L, COPD & —Fr K MILEIFIGKAERRERNEBERE, XER
ESLEH COPD #% 77 T E AR AL R PR G BB R S+ 5y R . BSIARiE(L
COPD Fh¥)15 B4 R T 9T COPD R IH LI FIRERBA 74 Rl B A& COPD BF5H)
— MR R iR COPD JRIBHFRME, —MF-& K SERF 3 COPD g R Y
BE&WTFiFA: (1) BHFEESIKK COPD ¥ LiEREA—B, () LARKKHA
EHWE, MUEREE, FAFEZEREMBRCRERE, QESE. ME.
sk R : (3) REEE; @) sIfEAERRNYE. AXFLRPEERE
3 e (P LR

REAFLRENFE, HRENXADMR. R KR, K. & f. F£,
BRGWERSMEE. BT AN KRERANTIRIEETEAN, BXRERASA
RIZE R 5 R AR, Bifah B 8T8 % A A COPD #alziz —. Hik, il
ML EA Wistar KB, EFRRLA, FITHEEHTESE LR, 1ERKRME
RN ENtER, EaRERE, HFEEEURAMREE, FEERS THERE
HEAHBRE. REBEA—EMRE, FEET: MERSIVSERTENI AR
2, RREFETHREANRE, BARXRENSIBD, FERZHWRIEE
WA RE, XERERERTIIN LF—E /ML, RGN TRAIUF X
HEE BRMOEEE R DR, ERAA KRN ER/DNLE ARG /B RIE.
B RNAMSEER, OFEEESERI, W B AEkE, KEEE AEEN COPD
BEEERE. 5 KRX[REBERENNSVDEANEIAR, EXRHAPNLER
EHFARRENVR PR EE T TRM, WIL-8 FIL-10, TNF-a %.

REFREBUHEIKEANMSHERONERRE, GEXAMNTEERSHE
FH. BRAMEE XAK COPD M H K, REEGH|H COPD K B4 ZE HHFIE .
FEMNEESTEH:
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1. KEERE. RITRFASHHEER, ZRERL COPD EEAREER,
BMAEEHFEHHSEAFREE XKBER LS. BlRAKPRARRE
SO, SBMFER R, nE Wistar KRS IEHEPEF) TR, BAREAN
SENEEFHBERKHSRMERS, SLRKREEAFBREE, [ELER
FEEERS, FORAMMIGE, SERFRIEAE, WAKY X, EoBE RN XM,
2 PR R TR SRR, B RNEE fmiBeE®, =
HHENO) WA, FREEARALEES.

2. BABEERME. RELEHY#E COPD KMRTERE. iLTRIVKHIRE
BEFHEZHED, A HMBEEETHN COPD HE, BHENREHXSER. Mah
£ 75 28 5 40 B R M A T ), B R M, IR BB SR B R A,
RESBHBEABRALHANNGERE, SIRXKERE, MNKEMD. HEHH
FERSTTHERGMRELE, SEMLEAREAREMGEERARESE. FHi,
—HFARMEHRESEOBRWHREEORE)  FE LEEASIENE, BHK
ek, B—AEMEIREARRG o-PUREORE) KIS BEREA
BLSHERABZETEE, RELM COPD. KIBRIEEE FHARKM /I RE
fiS . BEMEYERNRMEHERAR, XNEESBEEAR, ERMSM
MMM ARHERAZER, BEHRAHERRMEEEERAER. KRMERE
RBERI T — &R, EFRAMROAXBXEEN S BEBREAZENN. &N
45 F SD KA Wistar KRBHTHBR AN, BEXNEMNRZHARE, EF
i REHGT A (>10 AKR-FIR 1h) , Wistar KRE S HIARMET- IS s,
ERSEUBHRERE, BZEMENABEBRMSMSIMERKARK, 4
F 4134 A, BEtEgEY, ERERLRAEEY COPD #EH, A
T 80d 8], EHMBMRIERLE, REERAWER/PMUEYERE, ML
KEBFREMMSIFSMAM, EEH MLI H1 MAN IR EME 4w i L LPS K
BT E(B 4 MLI 50.90+3.70 §1 MAN 3.02+0.34 vs A 1 MLI 52.34+3.12
MAN 3.13£0.27).

3. WU EAMESOMAMER, SEANESR. APHRARMEEEAR
(HNE). 3B E ABEPPE)™, X—XER — Rk RESERRABLE, &
BRI R Rg Rt A 4, IS RREEY KMTE DM . XA
6, MESTARETE, SENEE, FENEHE. BRMXMHTEEROR
OB ARE WA KRS ERIBG R PRSI RBEENHATE
—3, mAREMALAMRZEEINAS, BREEAMNRBREL KR,
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BAESSIRAEMTRG, BLIRMPRBEFTTEMBARIELE, LRIEPREE
TR Rk 30%AEE.

4. fREZ¥EE RN COPD #RY, fs% #i(Lipopolysaccharide, LPS)R ¥ 2 FCRA M40
BRI —FARRENG NG T UBERR BRI M. BUE Kb E R0 AT L
REF=4 TNF-a. IL-1. IL-8. H/MREGEEFPAREEHEYR, HPT TNF-a 2
P R A L B AR, T 5 1 P L A B I P R AG BR  a \ f L B 1] R
MSIEF. PHAEARTREICIMEREOBRALAEOBEGY, F3EOB/NEOR
RYUKME, WTTERMSM. (81 R16F2590i% S R0 UM R aT 6 18 9 700
5 COPD i AR IRIMFRIE R fh, HAREE B LTS R .

5. ZEABHMSHIIIEE . IHPXEEAARATRA/NEMSMER., &
IR R B R R RO N 3 B Zh At S A RUC2) S SRRl A R 3
RIS FEYERROERE, SIS RRAARENEARRREA, @i X EE
AR E AR I SR 304, 4 S BB VR B SR AL B A R T (B

g, ERFEHEFRES, B BIALENE—FEANASEL COPD 31Y)
BRIMRET . FAEABSILYAYES, AR FAEERRE AN E.
K—PEVNASEANRREANBLTHERERE 4 ANEANBERZIRR
COPD #%!, 4R RKMEHARKRAEHXAER. HEMM R IETER B
TMRRZROFEEEKRE, 5AFK COPD %fl.

REHERBRSAFRATIHARIBINARENERELR, ERMNOLTRH
COPD i BH, XATEFMEMSEENFERERBKPRAEFRERMHY
A, BIREIE TR EEH COPD KRBR , A AR ERE S COPD PRI
REXHEF, RAAKBEEZ[ENB LEARABHG, XSERRAEE,
mévwmig% SESRABRAR, UAMRARYERERAREE, [EEY

FX[EHATI/NSIBKE IR B8 E: Wiay KRS, H0 2SR
x;ﬁmz. Jﬁﬂ&ﬁmﬂﬁﬁﬁa’W¥§?§%lET%%&MMEE[“’.

BAIA A AEHEMM LPS SEEAES S A ESIER RIG SR, @il
1 MARER, 51 RSE EEM ST ERGMAEIRER, URSEHFERES,
FHRESEEEERSMME. 2 KRRENEN LPS BRIMER LM RLE, X2
COPD BRI +AEEMRBAEETRE, R COPD RUEMENEFE LEE,
LPS M T E 5 KHE A AT HEERENRIRRAEEE. 2ER K IFH#ITREIR,
BAVRH T LPS 200pg/300u! SE MM, HLI0HRIE L8 M AB R R AR, £
ATROAARENETFAYDEKRBIBEYS LM, BFEMEA 16 STHEKEE
B —EUMITAMNAERENSENREY, REMAE. E N ANR
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i, BEBESHER. EALERPMNED, LPS KEEEE, KARANFTHRM
FEIR SR AE R, 7R EE 22K 2 ) 0L A T AR R LA A S8 A 5 Ji P K & v ok 48
RELZRU. IRANBGNERERY), MRGEEXES, SRAZYER
WR AP MEBRAERGHES—, RHGER. REXRERK EOTH
BRI ARG B G A BRFUR A, EMEER A LN OB 9 EEST LPS, AT LA
DESME S, FIEEHORT R, SICERIRE KA.

B B AR KA S MK EFriE A f s s B R, ARMFREMAKLIANA,
MR AR 80 K, GRRUNMRFAESEMERENOMEZR, HMH
B, Izl Ritarmn NS XRER, REEELS ABRATEEER.

AR T R % (RAEEEREMN LPS SKEENE) MR,
R —EHEEIUPEE—HE A S. A4URBY N PAERRELABAHA. fE
AR IERER BATER, XANEHRBERZEEL, M B 410 LUHRERHA
MW K5 it K B PR BER b E B L.

5%, COPD AILLGFHAEHARUN, L LG XEMFHRIIGEAREF@.
LERERIILEGENATREN S, AR LRATARETFREREEERURL
IEAR R RIS, Bk, RAOTEW 7THEEACROEERAMSE L0 ES
%, gR1EY, mMA BALF FHAMARE, R THENAREERYBAHE
¥%, HAT PHRAMRE COPD HIRIENLEIFH EEMA, FEHRENRES
LA S B COPD HIRAE, MR TPIEE H < B 4xt fi74 COPD MRAERER
FEREENEX.

%t COPD ZhIHi B M iFth, EEKERBEAIHITHEEME, FHLLsIkm <.
M BALF #RAES. HEHEF (A% HE £ENHERA%) FWMAE, #EiE
5 COPD MBI H LU % B IR G HIBIR BT Th e A0 25 ) A B2 A 8 o P [ R A R oy
B, BEBTIHYHPPRENEBK3NH, XTF FEV, MIFVCEFEXFMAN
SRR BE —BHER. BRRNEZMTTRE R NARENE,
WE R BRI AN RN BANRBEHER, 4 COPD HISESMLR. it
MmEXE, RNENAzYH A% COPD £ aRMWNA, Fihaeh T, M
BALF H i) R e T

B2, B3 COPD IR BAMN A ENRERESF. BEABIEHESE
R, BABAK, RHEMMLPS KEFEANEEH COPD #H, HLXHWFHEA
B3I COPD MIARMR, WBREZE LAREMSERE COPD k4K BRIFE
ABRM; HRXF SRS MR SRR RO TE AR, 3FE LM COPD
AL SAERAE, MERTNEERFTAHE: HRELN SO, RAE ZL;



FH#E AR T M HA COPD AL AM R RGNS /4R

58 LPS RERM AL AZF . BIKKHESBENRE, SLBRATE
HER &4 (BFEMEMARENRE, KHEDVORARE) NETIT, TESHK
%, FHIRT COPD R{FMIH RBREENL RBAHRA, THEATHREE
BESTH RAF A
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=#n
MSC 7E COPD K BUMAIEB RIS 5 3877 1 P

COPDHItERH T H AT # WA BATT W R, B EFERERMMMIEIKEN
HABEERHELEEERNER. X—HMRHT —EBUREERSEFAENER,
BEEREFRECE LR, ERELABKRNDAERR; H—Hm, MNelggtER
ERZEBRATENRGZE, YUARE, BRFERERANRE, BHEBHTaAR
MUERNR. BHik, NAMNEETARBEEHETRADTIANAREGE. 55
M7ERTARBEERLEOE. CIUERELLE RFEEFBIIAXRRCTRE D
FrEFEN, FE WU IEIE 89 ShIR 1 1) 76 50T 40 Al ot R 6 4 REAE SR PO LIX
WERTR, £HFLEEKNRFEIHEMUBNOIEALSS, MERRER. #2
REHR . BRIRAAFA RS RERRE, FHRBERT OB R RF
il B Rl 5 R RIEE,

TEPFR RGP, ML ARG EREREEN—KE, SEZFEEERM%ERE.
SRS ERE GRS, XEHm T IS RN RGRME R, e
ZHEBR, BRMAESBRATA. M—BXSE. M LREREE TR,
TEBREE. KEHDEILFERARTHRNC, RITHETTE—RREREERBUR
W%, BAREMBEOHGABYBENRGER, BATIARHFASAHE. Bt
ETHARBTRRRET, AAREIHETEAZINIMHARHREBEMIS
. IR RS E AR SR s Thae, WMSCRENEEMLA
k. ERAAAREHRAOMNMAZIEEUREER, HiERe, HTRENR
7. 7%, REARRTAR. BIHATYIE, DA SEEFHETF MSC B
BT EERRIAR, RETUSNEE. BEKRENZERT RS MHTER
HIVEIT R AR LLRENE , KEEPAEMBEMSCIHT SRR RA EHE s
HMHAR, BEXPRERTE—H, FANARBATEEMER, FAFTHHE.

#e5h, BARCOPDR LA Rai UM MM BRIFER EZFITRAEMEELENZ K
Y, BRI, XFCOPDHITAREGTAATSES, EXEARLHNRLEN
A . 3 FCOPDEXE—MRFHLHIE S, BUREESHIER, TAUREEHREE
EEEITER, SNEMIAIZE R i ZECOPDRIMN B #RsE B IRA £ TR (B2 COPD
HHEEMLEROKEBE, BKEEOBRERFEID, HERTERHESKMNE, &
BREESUAMMBE R ENRF, MEVTELE—PORR. FHEBIAREK
FA# R RS MR EMSC S AR EEMLPS S A B 5 ICOPDIY A RIS KA
W, REMAEENENPHEBNAER. EMARHS MR EHER, TH



B84 XA F mieAb st COPD Rl &AM &R 45 915 A 4E A

ENREESEENE. BREHURENSTCOPDERG IR EEFNME, AMSC
RITI R R GE T SRR KR .

MR

—. LRHH
() TR
SPF %% 8 Fqii¢ Wistar KR, MEfE, {AE 200-220g, B L#EHRIBRETERTZHY
ERLRE, BTEBEHRETEANE, HERA 2143C, HXEE 60%,
BRAXEERN, BHIUK, ¥E% RS,
() HEE Wistar X BB #8778 5T 40 i
AR S — R4 o & B B R A B 3R 0 tMSC A B HIFTH .
) LR ERMBIEE

FA1004N B3 FRF LB EREEFTRAA
TGL-16G & & R (K ik B Lo LimERSEET
LEICA-RM2025 ALY HHL #E Leica 24 7
Leica EG1140 F #{g 1 H1 5 Leica A F]
Olympus CH % EH HZ Olympus A ]
R EWE ' HZ Olympus 2 7]
BB RS H A& Olympus A 7]
IKETI AL & Leica A 7]
AXMER R & E GILSON A 7]
20°C K 4CUKH &1 & Haier /7
E i) 50x40x40cm B %l
BIO-RAD Model550 B8HR{X HZ BIO-RAD A ]
37°CIE#E CO, ¥4 & [# Heraeus 2 ]
ARALFE AR EBFREH
TH—880 Hi# & THMBARE BB R
HRLHERR R A o2l
ARZIE (8) B (50—200uL) Eppendorf 2 5]
MK E K (Forma Scientific) % [E Forma Scientific.Inc

YR HTAX £ [E Simens 2 &)
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oAb 40 R 3E SRR Tip 3k (200ml. 1.0m1) . Eppendorf /N& (0.5ml. 1.5ml.
Sml) . BHRME(50ml).36 FLA 48 FLEEK 1.5ml iRE L. & A (100ml. 1000ml)
B, BT, FE, BEELT. =ML/ (100ml. 250ml. 1000mi) PAKH & fif

FaEhmALRERML.
(W) £ H AR
1. SERRF

A% (LPS, 055:B5)
AEEBETH (BHEE 14mg, BEHT
& 1.Ilmg)

A KIS

EEEWM. HREER

CM-Dil C-7000

EMHREH AR B
B RARE 22 SRY BIARY
B4 MM (P/E)PH:6.4 BIFI &
50% =B FHBE 10ml

2x SSC T4 2000mi

M MITFLAE 10ml

DAB Kit

ARG ENYBEENESSY TR
TritonX-100

P KK Vimentin ZH
BIFKR SPC B4

RIKAR CCl6 £
FPRKIEZH-FIFC

SABC &AL &

/RN Y2

KB IL-10 ELISA iRF&

A B, TNF-a ELISA #7&

AR G-CSF ELISA &FI&

Gl 2

TKZE

PBS(0.01mol/l,PH7.4)

-48 .-

2% [E Sigma A |
PR F B EEER

THEEREFAMERAT
25 o P

Molecular Probes 2 7]

b beda sty YN

B D E A

b badasty/ YN
BFEDHIRAF

- beda by i YN

g g ay g

WA Y A
B DI AR

% [H Santa Cruz A d]

% [E Santa Cruz A 7]
ZE Abcom £YEH AR A A
3% [ Santa Cruz A 7]
RN ELEEYTEAF
R EEYTREAF
%@ Cytimmune A 7]

2% [E Cytimmune 2 7]

% B Cytimmune A 7]

Wt 20A=2ar ¥l I

ot 204 v vl L)
FiEKiEE bR AN



B HIE R T mAe s At COPD ALl B R 4015 6915 A 4E A

TBS(0.01mol/,PH7.8) LK GwE R
Harris R AR E 4 KGR R
BRALAR A R : LK E RS R
ZHX% LRKBE R R
PR A LK B R
EEFK EEKEEFOERE B H
HAEFRAA R E—RFE 3.
2. EERFIMEHI
1. 10%ZRHER: TRGEEREBALETFK 1110 BBEEATREE
Ho

2. 10xBEBRILZEMI (PBS, pH7.4): HEFAFRECGIL 80 2. BERRE — 4
1536 78 BERR S 2.0 TWHMSEILH 2.0 7, BT 800ml HE Tk, #
SERWRIE A EETKEEE 1000ml, 10xHBEEA. »
3. PURESE (pH6.0): EXFriRER-H2010.5 5L N/K 2 500ml, HX 11.5ml;
FHER=%-2H20 B 147 HKZE 500mi, B 88.5ml, HHERAMKE
1000m! BI 4 0.1M IR R BR-IT B BN R Il

4. CM-Dil f#7#: 1 mg CM-Dil ##F 1 ml DMSO, Z#AEHES, L
SOpl X A3k BERIB KR F & H.

5. 0.1%Triton: Triton x Iml, AOXXZ/K 999ml, FEHES.

6. 05%hFEZBF: WEILEE 2ml N 75%ZMEE 400ml, FosriR5.

7. LPS. #HMuErrEsvEE. BBLR HE RESHARE WA,

= LR
(—) Wistar X B BMD-MSC 4 fuf 5 3¢
&2 E M FHER PS-P6 AT LR . %%%#‘3mwmsmmmwis
BRI, BT 37°C. 5%CO, MG E K IERMMIEFRM, 34d 5K, 1:
3 4R
(=) Wistar K COPD &Iz 7

BEAHE+LPS R EFAERIT KR COPD #: dl. d14 25 FA Img/ml
[ LPS 300p!, 28 2-30d( d14 BRI ARBEARHKBENEMELBERN, AL
BOEMTRAE, SRFER, HK Omin (BIK 8 T, SRR, BHLE
MRATFE 8-10min, HJAK EIEIEK 1min), FHIKERN [EEIRG 8h; kLR 6
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KRB 1K, A 1AA. ERERFREP—HEH HE fENE.
(=) TMSC BHATHIWEE R CM-Dil 365

S F EH 0.01M PBS #B: CM-Dil i 74, rtMSC 4l i 7E MG BER AT LA 2pg/ml
CM-Dil PBS ¥ 37°C¥ & 5min, 4°C15min, SR/5ZLEKLL PBS iH#/E,
JEERE/EDTA 4k, PBS YEZR B0 1-2 KV 1 & R4 MR, VR 24 1 x10%ml,
A BMMBRRTOC DB FWEE, HERRLE, BRERCNAREIZY
%W
(M)sER 4

AR Wistar KR 36 R, 1AE 200-220g, BEHL AT (RENEA4
H; tMSC X84 4 R; COPD#HIA 4 R rMSC /IlE/SIKEFHKBHEARN
MSC KFIB/BIRE#KBEEA, 4% 12 R,

IFIBBHEA (A4 « HBEZIMHEMMN LPS KEFEANTEE. TER
LR 5 d1 FLUH CM-Dil 72/ rtMSC Bk E#bkiEE, 0 1 x10%1ml,

AFBHEABHEA (BA) : HEBHHOEMM LPS KEFANEERK., T
AR d1 B EFRT4FLUB CM-Dil $7i2/) fMSC BE KT 2 R, §iK
AR A 1 x10%1ml,

™MSC X B4 (CH) : Fdl. di4 REFRLSEEA 300 AR ERKE—
K. KR BEIEEFES, THHRLEHE. T A AR—XKFLH CM-Dil #ric 8 rMSC
Bk REKEE, BX 1 x10%1ml.

COPD 4l (DH) : HBE_IHHEMM LPS KSBEFNEER. TEEREEK
J& d1 “TLAE# PBS B Iml X BEKIE.

BFENBA (E4A) « T dl. d4 HBELSEEA 300p EHEKE—K.
HAMREEERESR, THRLEE, T A AR—XFLIEHE PBS Bl Iml BIRERH
BKAgE .

(F1) rtMSC B8 HE 5 K RALSEHIIN ) &

7 TMSC BEH PBS W E#IKMESS dl. d7. d15. d30 2+ 5I4%E A, B
AW 3 R. C. D. EAz4T tMSC 5L ER PBS R E KNS dl o
AALIE 4 K.

N) R E R AR

1. B KRKE. WERRGEE, SIEEEAZGTRLY 1-2m]
IiRA), 2h AEMARA: UEZEBRROERERM, REDYOE. EEK
MEZERREFER B OE (—RATRM 5-8mD), WENMFAZE FEIHE TR
FRE 120 &H, IEBERBRBL. REH—SRESERND, FAEXYE
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B84 F) A T e A COPD ALl B & ARG s AR

REHARM, CAAEZRERK 2mix3 IRITZ MG EYE, [BIWH BALF FAATB A
JRM BT REM (BIER—E 80%LL L), FZEM, UIEUEH iAW,
BIF, BT 4CHMEME (0.0IM PBS, pH=73) Stk lak, B KREA
PR R B, B RULAZUEN 10%48 /R DA B E 24-48h, & FHKBHK
BB THEE, HTHBNBEEKEYH .

2. MERALE: ZHEHEFNSEMREARL 2000 rpm L 10-20 min,
FABHE/NMRKEEREGRNE, LL0.5ml EP BEAERE, i OERET
-80°CUKFI&H .

3. BALF fRA 02 HEBE AWER BALF REUGHITH MBS K0 0.
HX 1ml BALF LA 1 500 rppm B.C> 10 min, E#EWLLES Iml EP B 2%, 152
HOGERET-80CKESH: BRMBART OARETHERNDE, FEWaTA.
(b) H18454 HE $E4E

EAHDAEPHEARERAECIR, 4um FEV R, HE L.

WARKRE S9CHBNTRER

)7k, 0.01M PBS ¥k, Sminx2 IX;

COANZHZEBAR 10minx2 IX;

(HFE/KZHEE 5minx2 iX;

(5)95% 85%. 70%EIE 4T E#1E/K% 2min;

() AKEH 5-10min;

(HVKEERRH s;

(8) B R KM LA 3min;

(HAZRIEK 1-3-min;

(OB EHERE 70% . 80% . 95%-% 2min;

(DR (95% X #14%)5-10min;

(12)95% g5 (2 3 s B E % min;

(13)100% ¥ Sminx2 iK:

(1H)=HZ 10minx2 X;

QS IRE K .

A8 RIYRENIE 2 KIFHLR HE R EKRBREY) A, KU BT L.
. T EZRE 5 MIEEFALENZSE), 100<EEMETHE, HiEH
PR%, e AR REBMLDATFSMREMAN).

(V) VKGRI R RIHIVER Dil RROGEE T W82
(1) BREEPRELHALENHHR, AEE OTC 8,
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Q) KALKERE, AR VEEEREFEZE/D 30min;

) HBAaEIFHERBEEERESLLE, BAKEDHFNER, FEEFGHER
WG, RKETAHLL sum BEELT R 5-8 5K, FHTELERERL
BRE&EER L, REERBNGES;

@ BE¥H BT HABFEE 5-10min;

) A TEREHNETROEEMETUE, BIUEKR 5 MIEex: EKRVUA
k., WTRE4CkiE, REMLH.

) AT R R ZE (Sry EF 4 DNA-POD HEH LA 5 H)

1. REYIABEZREEK: BAUKEH 95%-80%-60%-30%FI15: & ZBE (3-5
min/ik) , REHITF—PER.

2. BEAITILBRER 10 min, AIMITILIBERH SN M AE SRR
HIEF O E B, 0.1M PH 7.8 TBS W¥E=IK, Smin/ik-Eif.

3. WMEAMHIAR, BRALRME, 37C10-30 min. HEMAILHL.
HEBRER: 04g HERBT 200ml 2 f53RE K TBS (2mg/ml) , 0.IM PH7.8 TBS
MHZIR (A CHE) «4°C ZEHE (30%-60%-80%-95%) 7K, EiRF1E. 0.2xSCC
YE—R (Z# 3min) .

4.95°C 0.1mol (PH 8.9) TBS ¥ ¥ H 15-20min, /5 0.IM ¥ TBS M=K,
Smin/Ik (0°CHE#E) o Z S0%FBLE 0°CUK# 20min, 0.1mol TBS PE#&=1K, Smin/
Ko

5. WA LERESAR 37CEEFT th, & ERMRTEAB .

6. T EITESR: BWEZ I LL02xSCC BEEE=IR, FXKEEH Smin.

7. WMAT LERBEZAR 37CEREEE 4h.

8. YRS R MIYERR: BEBBH, 2xSCC 37 CH=IK, FIKFEE 5 min; 0.2xSCC
37°CHE=IR, HIRPEH 5 min; 0.1mol PH7.8 TBS 37°C#E 3-5 R, & K#EY Smin.
9. WmEBENYMERNETSEDITEBREERALR, 37°C40min.

10. 0.IM PBS ¥k =K, X ¥EHR Smin.

11.DAB Ef ¥ EHETURZEMMARKBEESIES A RIS FH AT
PLPE i 2= 0 B A K S X b R Y (BB RIZA 10-20min) « M BRRAER
BRI RN . HAREESE.

12. 80>90%> 7K Z B> B AR K, G A 3-5min, DM BE HRE .

(1) MmEF BALF ) ELISA £ #
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B AR T mpe A Hixt COPD il A AR 1 4915 A4 A

BB R T-80°C KA A ML & BALF L& # RA, ZBTER 1-2h. KA
PR LB R ERI (ELISA)T i o Bt AR ™45 1 R 1A & 6 B AT (LL IL-10
)

[RE ] &RAFERFNGTFE L ELISA . AR TNF-a mrm&?mmﬁx,
KBHEAFM TNFa 258546, MAEDRLEIIAR TNF-a (ZHD) ,
BEE5HERR LMK TNF-o EEMERRREEY, KEEHBERE. ¥3ﬁ
RSN EEVRIEH Streptavidin B S5 —HMENRE S, EROVRESHELE.
A TMB £, KR TNF-a FIRE LS OD@50nm)K IF Eb .

[A&TE]

LRGBS A RA KRB 1x (£ 350ml) . fid#l IxHRP: HRP fi
BRI R MR B 60 £, B 1 43¥R4% HRP tOA 59 £ HRP B %44, BP 50ul HRP
fMA 2950 ulHRP &K .

2.1 55 £ 5 S AR 50000 75, B 10ul BN Sml A K, BS (1.
500) ; (RS 10ul IO 1000ul HBBERS (1: 100) , BE; XIHELSRS
¥ 50000 f%. HAEMCHRE, FTHERE. HELAERTLRHCHBELE.

[#ESR) RAENFHEEZEE (20-25C) FTER. BUHAERNK.
1. SO 100ul #574E dh(Standards). 100ul CFBARA T HIN R R FLF.

2. B%iEA5) 30s, 20-25°CHEE 20min.

3. TR AR, REEREBRERNKR (BILAMA 3500l SLERBD , ¥

ERAKH (EBEBRKELBT) ; REMESE3 K. :

4, FILIMA 100ul Biotin anti-rat IL-10. #&E4] 30s, 20-25 CHEE 20min

5. BeiR: FRIRAEIE, FAYBRBERRER (BILAMA 3500l SLERBD , F

ERAHE (EERTKELET) ; REKE 3 K.

6. |FLIMA 100ul 1x HRP. B&IRAS) 30s, #HEKF, 20-25°CHFE 10min

7. Vet FRRBAEAE, ARG RERRNMR (FILAMA 3500l 5B » 3

EBKHE EEEBKELETT) ; RELE3 K.

8. ®fLinA 100ul TMB B8, 2HIES 10s, 20-25CiREE 20min.

9. I 100ul &1 (Stop Solution). 3ZHIEAJ 30s; 15min KI7E 450nm &t

#E OD f4.

CA OD A PMER, CARRAE SR A B AR, f%u*ﬂﬁtﬂifﬁ WRIEF A OD
EATERERE P BHILKRE.

Rat IL-10(pg/ml)=#F5#E ﬂlﬁtﬁﬂjﬂmlﬁxﬁﬁ%ﬁfsoooo
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() AT ERAAR Vimentin RIETIRIL
WEHE ACHAEAKET R ER/PEE 1h
l .
R S 2K
!
PBS # 2-3 X, Smin/ik
3
0.2%Tritonx 100 f I
!
3%H,0, WY A £, ZEHE 10min
!
PBS ¥ 2-3 X, Smin/ik
[}
MEIREE
!
PBS ¥t 2-3 X, Smin/iX
!
Bl EmEEH AR, FiR 20min
!
AEMmEH MK, Bin—soul, FEHE h, BFICEE
!
4 CR WG #E 37°CE i 45min, PBS ¥t Sminx3 &K
!
B4 40-50ul, ZFEEK37CHE h
l
PBS ¥t 5minx3 KX
!
WE LG HRP AR GRS BN A E, 37CHE 30min
!
PBS ¥t Sminx3 X
l
DAB £ 5-10min, EEHE THIBLERE
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Frh i 5 F mae s Hist COPD A &AM R AMG OIS LKA

!
PBS Bk H3R/KHP¥E 10min
!
HAKEE S 2min, TR 2L Imin
]
HRKMFHE 10-15min
l
HEERKRKE, EHHA
!
EWETHE
PBS (& —H % Bt B4

(+=) CM-Dil }rid B A B 4L W ER tMSC FELE MR
VKV F 96 BHEMEE CM-Dil F Pt Mo h1E 5L s, %% CM-Dil it
MR LMV R T R AR
1) %Y ZBBE30min fF, A4°CHEEE10min, PBS ¥, Sminx3iK.
2) 3% A HEEES5-10min, HERARESALYBERNENE. PBS 3, Sminx2ik.
3) 5~10% EF M FE (PBS #8) i, FE¥E 0min.
4) XM, 7, WMl 100FH—HTI/ER (RHLR SPCH CCl65H),
37°CHE1-2h B4CH K.
5) PBS M¥t, 5minx3iK.
6) W& L IR AR e — 5 (EHR FIFC), 37'CH¥E40min-1h;
7) PBS 'k, Sminx3/K.
8) ZrHmHA.
9) RNEWMBNE, 4CKARE.
(+3) &it%F5H
HEVERE X 15 %R, I SPSS13.0 SR BURHAT AT, A LLBRAH
EZ0W, KA SNK-q BRHATEHZEHHLE, P<0.05 hERFLIER L.
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4 =R

—. 4NE# rMSC 7ZE COPD BRI K BAAK N E /B

1. rMSC 7E &4 K U4 28 53 47 55 € L

rMSC ZE4A4MH CM-Dil #7i2, FRCRMMZER S BHE TUE B RALER
¥. BRiZEIL 95%LA _E(B 3-1F). BiridFRAREAZERARE, S4HARAR
T tMSC JaABRIHT (8] s b5, FRHLUE ARG, RABMBTUE, &
HEB: MSCHITAH (A, B4 KEMARMTI A PHRIE - HHRLaR
YRt MAR(E 3-1 A, B), MASAMEEMMEX., fERM<TERBETAHE, EH
SXES A, MARRRAOKE, BL RIFALRRE, 1 CM-Dil Fridh)
AR ROERAASRBEALE, Bk, BERR, #THEAK MSC
BIK R AAL AL AR E: MSC XA (CHA) BA RAFIL 5% bR
A48 H(% 3-1 C); T COPD #(D A)MIEHXT A (E4) BRRMABRIGIFE
f41 (B 3-1 D, E).
2.rMSC EE AKX BIFA RN E B E

KHit— S EINEA RN Z AR BAR K HRBEENE, RINFER
Sry H£ R R 47 7438 %t COPD # B EB SN S Al Rt AT e L, Rt BB A H
MEF (400x) F 100 MEERABRPELEHEARME S, SHAEKH FREILE
5 MLE T

LHRRRR: MSCATA (A. BA) XRMARYIA P RIAHE 4 LLE
B B 22 AT PRV A0 M (40 Bz fe k768 (B 3-2 A-1 FIE 3-2 A-2, [ 3-2 B-1 i 3-2
B-2), AIMRHAEAMBLEE. fE BN T &L, KBS, THEXE
SRS LEFEIERSENNAFRNERELEIOFEMNR: ETLEY
JE A A PR A AR 2 TR 11 Bt b B RSB A IR B TR A U RSP A R A,
RREAR rMSC BAMBA L E MAMARNTE, BLERBHEAEFESUA
MNMERAE. FRARTEERER, AABHEESE 7T RMMARS, il
XA E 2 E A 31.9%+6.3%, SEHBEX A 20.3%+5.7%;: B AKX
MWHE D HER 34.6%+6.4%, THHBEX N 19.9%+8.4%; —&HHRILHABHZIF
ER (P>0.05). tMSC XHRA (C4) HIMALAIUERBEEFEM4AM; D,
E B4R S br A ok ILBA B (M FRAE A (B 3-2C, D).
3. rMSC & 4 K Bt 4 4 i 77 BR B fA)

7 TMSC BRI d1. d7. d15. d30 S HI4bFE A 4181 B ALK zhY), FrfR
AUKGY) A MERBEA 2 IR R A R N SNEE A R, BEER R
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B, Jiti o BE 40 B LL B R BT /D « &5 AR, IMSC £ BRIk B /5 , 7T 4E COPD
Fi iR e I AT E R RIS 30d BULE, FRSMNBEAKEREEER GELE, B
3-4),
4. IMSC ZEE AR BRI MR EHER

SRR S A O BRI FRAMMNEAREREER, SRER,
FHFYHOI. BRUIABHRLIZIZEREEAR GNEAR), £AFMB
SR AT R0 SR AT PR 4B, 2% tMSC B A G, AMNEIIR = B ) T AR i i
AR, HAERWEREZEINEA T (B 3-3).
5 FI B HE 7 B 0 B s R R L A

EEE T A ARSEZARS SRS, EBHEEEMER (1. d7.
dis. d30), AMBAKMEXMSERREEEAREIZEEERHER, BR
B AN EMR, RAFHBEABHBFHY, THEEXXR (E34).

=, BANS Y ALIREERR

HE REXFETAELAARBALATRL: C. E WAKRHRBERNGS, I
R ERBE, &ESENR EREF, TRIEHRIEE, HRTRAERAN
®#: A. B, D = KRBT RARUG K, AR, MEENIZ<ER
AAEHEMREMRRE, MUERMHTLEREE, TEMRRGRE, L&
BHFIER, TRSHR ERACEMABERE%, DABKH™E; A, B WAKK
BRI OB IR ZEREE R E RS (dl. d7. d15. d30) FRBHFHES,
B D AFER, AR RIEREE RS EH: A AN B AL AREXREREER:
BZCHEZA, A. BRAKRERNEAE (B 3-5) .

=. B4z BALF RS & i 3 Sk i

AE A5t A B AR S SR PR AR KR E 3-1 MK 3-2, RPEIE
IR, tIMSC BHEKITZ/E dl, A, B4IM D414 E1f1. BALF A4 EH K+
HHRARILXHERT CHMEA (P<0.01) , BEEEFHFENES, A M BANEE
E K (E3-6) . A-E 4131%) BALF A S H R PR A RS L LR 3-3 Ak
34, Ht A. B4 BALF AR R HRAKR)KAZFT CRE4A (P<0.01) ,
Ak S A AR .
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A: MRIEBHYA (A4) B: KFEBHEA (B4) C: MSCHEA (C4)

D: COPD+NS#l (C#4) E: EHXBA (E4) F: Dil #xid k4 tMSC

E3-1 #AMIMALKTRY) 268 T % Dil FRHE40 A
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B89 AR F A AS At COPD A B 5 MR 15 6915 H 4 A

A N\
A-1: A A
i\ ik

; \ w :,-:‘,:‘ ',‘ Ki_. Toaron s %3 j
A DL B AFiE
3-3  tMSC BHEFEZ APt ST 3 5 A
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50
AR RIBLL B 1 49840 B L
4 T BAMRK
R " mBH K
z DASYK
im _UB“UHE
o,
10
0

D1 D7 D15 D30

CH4 (200x) Eﬁ (40%)
B 3.5 KAZHYHEERE HE 16



B HLIE) AR T Ao A Hist COPD Al BAF 3 15 6915 A A

CM-Dil #8041 5% 5% SPC-FIFC #Fi8 A R BTN
A 3-8 CM-Dil # SPC M4

CM-Dil $efa b4 a5y CC16-FIFC bric AR B
B 3-9 CM-Dil 1 CC16 X741

Lw
T,
A B 4l
g LR A Ry éif}n{; - !
Y. & N Y ’
3 ol 'S&\J’i %
£\ P . 2 - of LA "" v i ‘;
AR S, 3 , o
“ ¥ 3% & _;i‘:'
- .
;}I‘ﬁﬁ %J i e P 50
. "f ¥ Y t«}' , . %"’h. 2
D 41 E 4

K 3-10 JAHAL Vimentin XA
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#3-1 A-EAZhY5H A E R

45| WBC (x10°/L) N%
A 4-D1 19.3+4.5%* 36.9+48.3%*
B 4-D1 18.3+5.0%* 31.0+7.8%*
c4 7242.4 18.1+4.6
D4 15.5+5.6** 30.248.3**
E 41 6.9+2.8 16.1+5.7
**+ 5 E 4]t P<0.01
% 3-2 A-B A sh WA A LK AL
A# B4
D1-WBC (x10°L) 19.3%4.5 18.345.0
D1-N% 36.9+8.3 31.0+7.8
D7- WBC (x10°L) 15.2+3.9 18.3%5.0
D7-N% 30.2+6.8 26.9+7.4
D15- WBC (x10°/L) 124434 12.543.5
D15-N% 23.0+5.8 22.543.0
D30- WBC (x10°/L) 11.6+2.9 20.15.6
D30-N% 12.3£2.3 233434
AB A M ARG
a !__’—_a £ WBC
= A A
s i f\‘?‘_.! N%
30 T il & &
e S ol e o
20 o :
15 \
5
0
D1 D7 D15 D30

B 3-6 A-B AzhY5H A0 MRS
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% 3-3 A-E fi51Y) BALF A AR RPN ARE 2t
71 51 WBC (x10°L) N%

A#-DI 3.6:0.5** 26.6+3.9**

B4-D1 3.61.1** 31.0+7.8%*

c4 2.2+0.9 7.5£1.7

D4 3.6+0.8** 22.9+]1.9%*

E4 2.1+0.9 8.6+1.2

** 5 E 4 ILE P<0.01
% 3-4 A-B )Y BALF ERE ik
A4 B4

DI-WBC (x10°/L) 3.6+0.5 3.6+1.1
D1-N% 26.6+3.9 31.0£7.8
D7-WBC (x10°/L) 3.5+l1.1 3.541.1
D7-N% 25.1£5.2 25.9+4.5
DI5-WBC (x10°/L) 3.4:£0.9 3.4£0.7
D15-N% 24.3+4. 24.6£3.5
D30-WBC (x10°/L) 3.3+0.9 3.2+0.6
D30-N% 22.8+4.2 22.6£3.2

M. #4504 BALF M5t Al COPD A3 4 5 B F Rl

MBI L ELISA Rl & AshY)sh A BALF # IL-10. TNF-a L&
G-CSF K%, R#E7R: IL-10. TNF-a LR G-CSF SRR MG A iR
LT E (B 3-7), £F3ERIFEFMEIRGEF S5 (3K 3-5, Y A ELISA
KREH OD : X AR MEA-FIRE, B4 pg/mD:

%

7 7 ’
7 I/ 7
IL-10 TNF-a G-CSF

3-7 1IL-10. TNF-a #1 G-CSF % ELISA ¥R ik
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% 3-5 IL-10. TNF-a 1 G-CSF ] ELISA [ElH /42
IL-10 “KMiZMIHAE  TNF-« ZIRMZ&FIESE  G-CSF Rtk MA A2

y=a+bx+cx? y=a+bx+cx2 y=a+bx+cx’
a= 0.11849 a= 0.11663 a= 0.14074
b= 0.00735 b= 0.00511 b=0.00875
c= -0.00000 c= -0.00000 c= -0.00001
¥ =0.99171 = 0.99930 £= 0.99855
% 3-6 A-EAzhY4MEM IL-10. TNF-o il G-CSF /KF
A5 IL-10 TNF-a G-CSF

A 41-D1 100.9+12.1** 611.5£110.3** 160.3+£30.6**
B 4-D1 107.4£16.9%* 620.3+86.9** 157.1+35.6**

c4 157.9+19.2 56.2+9.1 69.8+7.8
DA 100.4+21.1** 634.3+£127.8*%* 168.9+34.0**
EA 167.4+25.7 50.1+11.0 78.9+12.0

*+ 5 E 4 tbi¢ P<0.01

% 3-7 A-BAzMW4MNE M IL-10. TNF-a 1 G-CSF L%

A-IL-10 A-TNF-o A-G-CSF  B-IL-10 B-TNF-a B-G-CSF

D1 100.9+12.1 611.5£110.3 160.3+30.6 107.4+16.9 620.3+86.9 157.1+35.6
D7 124.0+144 533.3+89.7  293.9+49.7 125.7£18.9 537.4+102.3 284.5+48.0
D15 128.9+21.1 397.8+62.7 254.2+27.9 129.3+24.4 382.9+60.6  248.2+46.1
D30 132.6+21.6 268.5+51.7 156.3%25.1 130.2£429.3 246.4+42.7 146.6+32.1

# 3-8 A-E A7) BALF-IL-10. TNF-o F1 G-CSF /KF
MH  IL-10 TNF-a. G-CSF
AZ-Dl 15.6+2.5%*  42.3£8.3%* 13.242.6**
BZ1-D1 14.9+2.0**  40.38.3%* 13.2+2.9**

CH 82.8+9.4 7.8£1.8 10.1£1.0

D4 18.74£3.3**%  45.6+12.2%*  12.6+£2.5%*

E4A 89.8+12.2 9.9+2.4 8.1+1.8
*+5 E 4l tbis P<0.01

#3-9 A-B Az BALF-IL-10. TNF-a 1 G-CSF &{L#a%

A-IL-10 A-TNF-a A-G-CSF  B-IL-10 B-TNF-a B-G-CSF

DI 15.6£25 423483 13.2+2.6 14.9+2.0 40.3+83  13.2+3.0
D7 246+64 309469  17.1+3.8  25.8+6.6 31.29+7.8 17.5+4.0
D15 49.2+13.2 20.0+4.1 15.244.0  44.5%9.0 222459 16.244.]
D30 56.0+10.6 25.6£7.6 12.4+2.7  49.9+11.7 254459 152432




B R G T mie A izt COPD S AN LR Mth a5 E4ER

ME3-6 IR 3IMERER: ABHFEE 1 X, A. BH D=4 COPD &
MAHE M BALF 89 IL-10 K P E2E K F E 4, W TNF-o & G-CSF BEHH
T EA (3 F<0.01), C. EFWA /KL BEE rMSC BHERT G EHER, A.
B A4 #)5HFE LA BALF #9 IL-10 /K V-Z & F &, 1 TNF-o 7K V- W& 2 B&1K ; G-CSF
KFFEHE, LA D7 KFmm, BEEHATEE: BIWE 30 RER, A. BHAM
ShE fLF1 BALF K9 IL-10 /K P& T3 A E A, TNF-a & G-CSF K2, & FIE
EXHRAE 4. SMEMA BALF B R UM ERES—H.

F. rMSC ZEAXRWARN L

MSC BHEIGITA (A, B 4) KB MALRY) v #4247 CM-Dil #1 SPC/CC16
MG A pRin i, B B R >8R 4 A% 6104 E(CM-Dil #7i) ) 41 e 1) B
%4 (SPCFIFC #7id), EIRIMREMBREEHES C, BAEMARER rMSC
R AEMAR AT 0 I RO B 3-7); MEXERL, PERA
BI6R 4 HE(CM-Dil #5124 f R Bt 34k 44 (CC16-FIFC #5ig), BD RIBf ik Clara
A R R, BB RIR tMSC ZE 2 AR AT 4L 30 S8 b B (P 3-8).

75, oAt

LALTES Y A MR T LR Y & E B NERR, oK IO 52 Aok 98 sl Bk A T A

2. HR Vimentin SR AU RIBHBRAEARAST SRER, MSC BHE4A
M BEAE, AR Vimentin RIELHEETE, R tMSC B MG I K18 nfb 58
A A& E(E 3-9).
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wo®

COPD HAIBEREFREMFT-REM B, BEMEEEREF WAL,
2005 FE T AR LR A INEE COPD HiTWEFHENLE RE/R, £H COPD &
WG 40 5L E AR 8.2%, HBHBHRA 124%, L BHER 5.1% P,
Mk E R, BRIOmMENRAHEL™E, mMH—H, COPD MERMRILEIES, Wl
HERRAE. MELREMOELEEN, KENWVEHERBERNLERR TS
FiEE, EmMEEHITHERE. Bar COPD FIARHAT AT S ERE. BHIHFE
FERBATEST . WRIESNRGERSE BEHPPRINEE. T s 5 a0l ¥ SR
AhE, HERAEEREH, SMFIBERERT HNETEBIERNNESERER,
ZEVARMBIERE NS - P RE. BTLL, MREIRI-FHERBEEMBARS
. BERWIIGERTE, BRARKEENEX.

EERMEE TARTROAE R, TARBTHRAAEREBIKERRE.
HiTHTFHARMNTARIEE S, BERERTARSSETHAK, UREAFERAR
A M S 2 I8 T4 (induced pluripotent stem cells, iPS ZHfE) “>6%, x%
MPEBE S BEEAARAR, FERIESEEEHERSESARRTAR
RIF L e B H BAREY), AR REARERRE, RIHERAMEARE,
Ay MTREEFMARART RS, BRTHRGHXHITERS, B
RO THRARRNE RN RECHE 8, TR HHN A —E 23R AR,
MESLHRETARNTIRERZRINES, ERNARFHERERFTE—PERIE
3, BEFNAEHLMES. A, REFSMAAFRTRETHAR, #H2
FHERFAT4M (BMD-MSC) HIMNHBF%.

WHii®R, BMD-MSC HFWM T A: BMAE, 4T RKETH, RESRS
higes, FHERARSIRERHEF, EEH AR, HMugHiEH, B
BRE . FUFMBAEEPH MSC HiTEFER, SEABHMRGER, Wik
SWHTZHHR. LERABEYHEEER (GVHD) LEKRE MSC G877
i, BANBSASARE, B2AREKIRIH RS,

EERFEHREEY, THARBHEA G ELMIBERBOIRT HRFHE
€7, Bitn, &AL MSC KRB4GB TIESM AL T ALY, REEHE
REBE MSC AILLE R4, %TF BMD-MSC Xti#sHitie MR, 28
Z—£ 2003 4 Ortiz Z IR, A E K HEE R BTN BALB/c /MR K MSC
WA EREEBBLYEYS CSTBL6 MR, REATZE/DIRIERER, Real-time
PCR B R4 25/ 1t/ B DNA o7 #f U 352 58 DNA MLl A a7 23 %



B E AR F mpeAS tixt COPD AL AN R 431 6915 BAE )

RAERMFZERBHENEEAREPALTFEREZFEABRBEFRAL L
BRRE, Haaeh 0 BE EEM; ME MSCBHESRKTHRERE
R Bt J0 B 28k R AR SR B9 TR . Rojas MUS i 52, BHIA MSC EHKREE
UL N R =B g Ao B B | i) bl o4 N D N T ] o)
MERELEAKRS: F P MSC BAGHERLESNREKFERRE. BA
BARARERER, 2 MSC BHEKRT, BEA—TRELRET COPD XR#t
AR RTE RS RN OE FER S ERRE, AR FRET I KA M
FIREARFRRER. SAELRRERTFKE, 5XERRERF.

MSC XFFEHRMRIERTIERANEERMRECERBENTHE. AAARTR
6700, S AE RN LARIBF A S B S N EHMTARER, BiXsyfESiRismn
MHa, XHAE MSC Mifthatktt. ERERARTAREHIE @RGALIER)
FIRGEAL, AN BRGEEN, E2aNBEENEFBRAATARMBEHTT
RREXEMARA. AXMHEREEETRERE, BRGEBRME, HUsREREE
EHEIEBHR, RENEEERPARTARKEHAN TR, ik FIA 0B
REERAN, A8R0G%TE—FPRE. I, HREARBHEMEETARFHLE
HOBESEMH, WTEEHERNRE. ELRFHFIME, HMNEH THED
MSC F [H it R4 BB AL IR, KRR RAET AT IR T 1R 8] 78 51 F 40 A [ b 53
AR EEEME, WK FRABHE (repopulation), BIFMEK MSC
TP RO ENNAR, FREMUEARME R, S5BAENEE.
HERAVAT PRI, 3THLBE MSC WEH KR C A, MisFEBERGM A,
B P4 7E MSC BB H )5 [R5 R0 0 31 ) A 3B oM SR 4 Ll B 238 %5, 1 B3 tMSC
ZJG 30d, XFADRIHBIIREBRBBMEIABLENINERR, RN
rMSC HSEHIBEHE T COPD KA ifi#E, F 7T LAZE BB EE W 2B KRR LURIE
ABER. ZERMEE, SMNROAREZLTRX . i RAUERET I E,
HESMEARENUS, THEXEAMRE, SHIEHM S EA %0 R L piAe
|, A BRABHERE 7 KINEX B A MRS 30%-35%, SIBEHRXIX 20%4
A LEFEIENSHESAFENEEE BRAMEAMR. WA, SHAKXRMN
A AR 28N B R R EMIMNEAMBA, IMRR T RAER M iMSC HEHiES
YER . X 0] BE R i Tl 4 S0 0 40 B e 8 7= A SR AR T B 7, XA F AT A
ik MSC MARIIAL, FHRIB MSC FIETEMEEE. X 240 R T H5k
HREERBWIUE, BarfRaeei, it REARIHMEFHETF R
ST CMB—WAHIR, MSC RATREZFH MR T2 LA
T ICAM-1 24k, XEZE SRS A R MSC 41 7% 2 8 rkath.

-67-



FoEFEXFHTFEAL

A MSC TREEE LA TN A ESSMMRGEE. Tk, MRGREmsm
SR IR ET LA S BN MSC RIBEIAIRE, HFES AL, R
RASIE S EHAR, 25HE8RGOEBERY MSC MR RBHTHSA S
BRI RE=: BIMRABARTENTE. Boenapsse’. R,
W% MSC BB RISMNES Ml L BIRAR, SARERE S
) 5-10%, TATBMMAARSENELZ XD, FHXRTXERSFEFIL.
T FRAT B S 6 X 22 B 4 2 4 4R 24 7 EL 50 MO S0 40 ik A\ 3 COPD K R, 0 BL#B
AHERAETRENAREI T AR A UERE E AR EIE IR
A&, CM-Dil 5% R AN EMIEA T tMSC RS E, RAHEAR rMSC 3
KB ALHF EENMALRRE, BERBUAERSMUAHMNMMEHAR. D
WA MSMEA RIS, ATLESEs T —eRE LEIAANBEREBEIER.
B b, HE XY, £ MSC BHIET 1 COPD X BB SR B R A # 4t
HFE.

At EERZHERNT—N MSC EEABERETENREMEER,
B MSC 7] ggifid 5 it 750 40 A AH B 1E B sl T 4k 48 M v 4 o e 2 i =)
MEORERN, ARGEERMEMOFE, Btz sh, MSC THHERE £
FifiSE R 40 R Th AL AP A o 440 SE 0 RUA NS AR B HIE L (NHBE) 5 MSC
YRS EIE Transwell L3538, A LASE K I (8] 0 4 45 SO SR RE IR L B2 FRORG 8 40 6 Th e
B, g3 b, MSC S5MEASAM M ABEERMERE, XMHHIEERHTE
Rifit 55 43 WML IR BT,

COPD HIRIENFIP, BEBEMLHBME T HEHM Th/Th2 (1 BB T
A/ R T A RARMAIKRE, RKIA Thl RLETTHM Th2 REZW
#l, T TNF-a & Thl REFRREMHREETF, IL-10 WE Th2 RErHHARE
B, WX XHESIAMER, TNF-oIL-10 #tER5 COPD M iE kX BTG
XU, ERDUEKRFFIRIE, COPD HE (4 5 MitREALE IL-10 KX s4
AR, Eik, RAERTEBAMERRETHRN, MWE MSC 3 COPD K% & M
AT ER . WXTARER F MR IZZLEF R, MSC ZEFHHKBHEIEET COPD
FER R T TNF-o KIKFE, TEMTHAEF IL-10 KKF, XD Thl BH
MIFER, AFF COPD MIREME ¥, MERIVRELZREN —NMEERRER
RRRENBE. BENFRFRINSH, MSC RFRRRYTIEH, TERNENS
s T A EHRFEZ T AHEAAE, HINRASE T HEAUE, AAEKBEYNE
FatE P8, kR, MSC AIReE S5t T MEMRZ RIKHEEER, Filw
B ERANFZNANEZEN SHOAMRETE, NEAREEEMER, TEW
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WA AR T mie Azt COPD A B A £ ARG EHA

EYE T AMA S SE NS R, IR E AL 5 RN, BB ER.
S5k, MSC Xt Fiti 5 W 40 A R0 o 4 90 B2 40 M PO/ T IS B B, S I e L B B
HEBEHFT MSC FIER N .

G-CSF 2 #ahi 41 fufnin) Bal iR 840 Huzh i fXEF, aTeMEst B g
B LR, BATNERS], VS BRYGE, G-CSF A R&Mm, —HmE
HEMARTRARSENEHESE, H— T HERASNARSSRHBHRER
N. BHRKRM. 4T G-CSF 7 LUSE N K Thig, F#B4Em IL-10 ) L7
A TNF-/IL-10 TR, HARELRMGH, TNF-o KFXHBR EF. FLE RN
REFHE. RHRKI, COPD KR 15 M F it #E ¥ G-CSF K ¥/ FIEH
H, RAFERBHENEETARMARNSE, ETF7E COPD KWRET,
VAR RO TARGR, EKRRETEENRGFELHER, TEWT 2R
FiREE) B B, S TFIMNEN MSC 2 /5, BAi1E B4 A Rt 2 56 G-CSF K
FHIT —EFAE, BoRTAEAEARN B BT AR AR,

BAERREAREKR, LEKESHT MSC B, BAMEMISHREN,
VF 25 09 MSC 45 4 76 40 1 25 190 6% 000 o 4 B A 00, g R A o A0 B od 281,
XX FLBKeE T AT THRBEMNMRRNE, TRRRLRZRIEN.,
{EX} T #B A MSC B4E, IR — N RAMRE . XEFINEH MSC H
LESFABRTRPLT ENMERAED . FHREITERALHETHE, MEE
EHTMEM. —B MSC EMSBEAMEREE, WEHNSSHAENARARA
FAMEAER, BEEBBMERMNME,. Ml ERASERIEER. BRIZERM
PR PMES, A. B LEAKXIMNEARBKALBIESZ &, TRESKER.
MEFARBTFHAAGHIESR, BTRAVEMNRERIFELZGES, FEMHEBHH
MSC 1R RS R B aU g £ .

BB R F I MSC ATLUKAF COPD ZhERI 8, H 3t H 2Rl LA
IR E AR AR REEENB R ER. (B MSC 7E COPD Zh#HE R it 3B RE
BKREE, REEEAFIHE. RIES COPD HE KX R#T MSC BHJE,
Bik 30 REFAASERR, 7 fHEsaT W CM-Dil JREZIZ AR, FBABHERSNE
iR RIE E B E, RESRGRBASBREER, mAFALM, T4HR
RATERE BT EL RAFILSEERER ML, 7 COPD iR RE 2 ARIRE P
MSC k2 TRAIRE, UWRERIMLERIET, TR ERPEEEMBISMNEER,
HAREIESE T MSC ERHEMETEHE .

rMSC el E AR T LR ARV HT AR, SE¥E
WA, MSC KIS ZEFT RTIF 8 (niche) TN HIZ) . 40 HER & ML R T 4
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R tMSC REH AR R TS HTAMBIF S RERKE R, TR EERSERL
AHHEE, FRMAR, HRARRRHREHTRENRAMAREF, £48
rMSC [E AR H 41 2 RS o4 T P AU BB Ml v 7 Tl s 78 B 330 th AR T L
R ER M. EBEEMASRIERSE, MoSdSLMNEIREGNES
MSC K Bt — S RAEMIBRE, METRESMBLRENXR. B FEERN
BHET A0S RA AT, thnEFREL T ER T MRSl
B4 RIG, Chang ZN AT EATHRGLE TS ERARER B FIEFTH
HERDRURFEIEHORUFERREREHE), RINMEERIFER) B HE4 M
BEERZAPIGAR, £5EERTRBMER. U EFESRAEER
REARTREMFMARMKE. XY ENER, BREARRGENNER,
MRBFERBUREREEEEREZ —.

EHEEN--NAER, FERUEAEPREIIES], W ~shEm el
&, BRFEFREINGARBRETHSTH, BRI EEEFARKEHN
M5 RRGRER, Xt MSC ZERSBMER LA RART MK T
B E. 5o, MSC AT COPD XK RATIBR N, BREEFM, X7l
RERENRBMRERE, LT ™ERREIFTGEREABIMABK rMSC KK
RO RBHELKERNGEMEAREY, NELANTARBEAZ UL R
HEI R, HmERAHMET S AT 8, TR RERE A XSG LR 4
ez, #— P RRESENRE S, BAAENBERNRSRE, FRMRKIET
FIRR. 1R, BRINERUENAPER, TRBHENETERTTER KR E
MEA Ge PR K

BAIHBRT AAMBABIMBHEAZENMSC BTREER. BANARKAE
B A AR, WiEREREAER, TRZINMRER, TLiEHE COPD
KR SR SRR A R A E R R FE BT A], &R HE R0 RRRE 2T,
BERREETHRAFELES, BRERLI _ERNELT%EXEHES, XA
RER B R R— A RRIRAN—RAECL LB K, RIALUEHEE Y ER—i
REMA, FRAREHMM, MAER-BNRZRE FARBEERTLFEARNRER,
TSR W, B AT SR R ELFIE#TR D, RS RST RN
—thREE—BRE AR MSC: H—Hl, EBHEMAMRETERER—r,
MSC BHEATRBARTBRFEERMHEXR.

Ak, AEAHABER, AAZRM MSC BEAELRMA—B, LABR4AX
BRL7E S0 0 82 3 18] ok L B A BB FE 0, 1T L TMSC ZEB A Z A K BRI A LS,
FR [ R AR 207 w4k, SN HE S EREEASE, KAHE
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R . A FIMELRE, KRR MSC BEGTAMARRE, MARE
CIE 2

BZ, FMBRIMABINRIN, LEHKES T COPD KREAHIT MSC BH
J&, Stk ftMSC Eff RS R AEFE S T A A KIe T8, S5MASMRGEEE
MeZEY. TR EENERBTPREEERM, Bk, E4BTUESE
i/ MSC AR MERRTT, WERBERE IL-10 BFHHER MSC F—HRIK
wHLAN, BEREFFRMSRNETTFR. BR—HEMHBAREHWER, COPD K
MBI ML EMH, XTBETRARMERIE. MHA4h. BRHSAR55
FmHaxe, N TFRTSERRTARBRERBTNEERRE. B, BE. #E.
ESMTENRRELE—SHER.
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2XRH

FHAEALEREMGEENE MSC, FHTHIMEFRNERR, $SHEEH
FikiE B @M LPS KB N E HIpHK COPD BB R R KR AMN, WET MSC %
COPD AKX RIMFAR N MFE. SN TEMMRGKEREER, HPPHR
WTHAERNE, RETUTEESR:

1. 2EHER ] RIS B AR (MSC, BT MM RIEIRTEE . REREF,
FAF MR R &R T T A =

2. HBARMENRZE+EFENTT %, B RIhHEKR COPD BE, H
RELEBELESAE COPD £, BREELFNAMESL, HAIFEERE COPD
BRKRLE, BXY BB ELEE; .

3. ZRBKESH rMSC B85 KR COPD MBI AL N EMH KD, &
# COPD & frmE il .

4. tIMSC BB TE XM R R 2R M RER TKF, XMBTRNE—ER
BN EHZERKR.

5. tMSC B4 K B4 P J5 AT 4E SRR 2R A 77 385 O 204 Jh il b B2 4 P
XRE LR

& LR, BHEMSMNEYE tMSC 75 COPD B EM IR Ed T AHEE
HFER, XERITRN S rtMSC ARG HEBEERURRZR TR, &
SERLR A COPD T AMIGTIRE THHKFEFMLREAM, MSC RASERMLH
mEEREMAPE—TWH.
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0 -4 . S

[HE] BEATARMSCO)R—EAREFE . AlFFtERE. RAESHMLE
BRI ATAM, FTEEETATHE. FF. B, WESHALANBE S, XXER
T MSC WAV PR HERIGIKN AR, HEEERMI MSC MRFR, JEER
MSC 5 &K% WAL EE& R A XA RIE— R

[<@id] mERTHE: 5

FEHNMBEGTRERRNFTEL, FTAREERH S, HXTIRETRENE
MR ERIGKEFFERGEEH. B, EFERTARAR—BERAA, |
RYREMEEKES& 53, HHEFET 4 (mesenchymal stem cell, MSC)RHF
RE) ZHTMRRZ—.

1 MSC &R

L1 FHARMAESRKR TFARBEMEBERNTIASETHR. K
FHAMRMEETAR: BRREMBAS VR TARNRATAR, BEEEHE
FaM. LETAR. FHEARTAREKERTARE, HPHERESHEFHEE
) MSC (BMD-MSC), #tsh, ZEARF. BE. A6, L. BE. M. BEAR/PTIE
B MSC F22E . MSC BT B I BAEE . FFi ik g B2 . s 525 p 4> B /8 31584,

1.2 MSC REYERFIE MSCHATHAR—BIFA, BHREH, YLK
HRAH. EERRENGEERGEME, WRR “T8H” . MSC aT# i3 F ke
B Percoll BRI O B4k, #BIEHRK, MSC HUUTAYRE: OF
REFR R, HREE, S % 10 BERETARSHENER RS, &
SERZFNRGEREBIIRE L MMLERE. @FE SH2, SH3, CD29, CD90,
CD106 M1 CD166 ¥ ZMREE, FARAGO FARKEIFE, EHEZMAFHE
KA. @V WELHUARET, A —EEnMEEL:KEF. @ETF. A
BIMERSTE, HFELENAFEOTARREHEZE, AN EHAGRE,
HEMAER MSC S b, @ THEEEMNEREXRE, RRFNARLE
Bi&. OEBASMRREHET, MSC A A RRE . W&, IR RA RS T
BASHHLSTAM. BEEEREE NS . i b mpges, ArMuk
e HETFEZHARTZ4. MSC RARRHERSUFEORASRE (1
ZRES BRI E RS . ERERET . A RN K B 04 R E T
MMFRRE ETHaRSABRAR. SAERLEMTELETFROMEELER). WE
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. MaREE RS ERESROBNFE—Z i (niche), FIRIPTHMEEZSH
RBE, THEEEHIELMLE.

1.3 MSCWMARIR MSC/ EFE AREaREREIF B, HAERE.
SREMGR, BT EEERE, BMEAAEE. 2R RERBTPERE
MM AR. B4k OFELTHARBEPINA. BIFEH MSC Hid
B 3 S 1 3 i T 40 AR A5 4R RO XE 1t BB 22 . Koe S 1Mg 44 40 18 60 B 448 B MSC
MEAXNEBENT EELTARBEMARERE, TNREBFEODERE. Irt
Anker ZPOUBIESLT MSC St Ml FAMB RN HER. @FR&HT. MSC %%
FUESS, CERASRINE T HMEE, REBEDHE ERRGVHD)RIRE
P, S ERMEFER MSC BB M THARBEB AT OFRETMHER
T#. MSC FABFELIDS%, AISHMLERF MMM EAR, 33 OIERF
TR, KU RS RIF. WERMEKS. @XMET. MERRETREL
P&, AT E Ak MSC #HTASMNEGE, BIRREBER, SAEFERERES,
BEEHIE T fesipa, M@ THERMN. Flm, FAA MSC hHE A ERIHETH
FREERTRREE AL, WHIREBRAK, B2 AMARKEPRAETPEKD. K
SFWHMEREFATA MSC BRI, HeifEdknemitorwartian
RIGTEORBERA I EZ—.

2 MSC 5fif

2.1 B MSC MEFEMERRERE BB AMPETSEEMSC , 2
BRI GEPRERAT E AR, D EEERE 7-10d ARSI R TR, BRESH—, £
KHE, ATEEH RN EMESREKESATREHZHE. ENAREHKS
LR ARE CD34, CD45 FRZAHKREE HLA-DR(MMHC- 11 K4+F). HRIBAF
CD80 1 CD86, Fik CD29 1 CD44, CD73, CDI105, CD166 fl HLA-ABC, HI
BMDMSC #ifl. ZHHAIASTER 90%LA R GO /Gl $iZ1M, M S #If G2/M
S5 HA 5. 56%H 2.08%, BIUDE A0 fu sk FiE ke85 48, LA RIE MSC #&
MBSO LR IRRT . B2, KBRS HRCS®, fot, FALRER MSC
HRER R REE T . EIMEFRHIRIERE MSC AU RERIE T 4 MAIE5HE,
ARSI A MEARNE L ARETERN T ARKHEE, BRE MSC HEM
B, Hxt T HREEAMEHER KR, MSC MekfiABERRMMAX, A
BOHSIETHT COS+HDHIA AR . BRIMFMAEM MSC 24k, BiEAR
RIEH MSC BT LAV SRR 18] 2 2 ),
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22 MSC 5i¥skm  #iEs2IkE 1 FIkI(+)CD31(-)CD34(-) 4 i N B2 48
BOLHIESHRRH 2RI R, TEZHLENTHEE: FTESE. M. IEFSH
ARFIMUMEE, TEMRARBEFALISERHELES MSC R~ E.
AEENSEEREFFEEEREERT, 87 MSC STEERERETER
PIKEk.

221 MSC S5itEE MEeTRER TESTARERLERETHEKL, il
S S BB ARDAY TAREBNEBARYERESR. WTRFE—HMETH
M, ENEMBHRE. RE. ERNEBPREFTERH, IXNBERTRH-E
HREW. RAHSMERNRTRE, —5E, MSC BR—FRFNHKE, THTMH
BEHEITERT. Eloaouk EPRH IR FEREFXZANET 2 B
MSC(IL-12/MSC) 324/ Bl 2 £ II B 4 Fe o Chen Z*HiFSL IL-12MSC
XERRER lewis FEREBURERN, 12 REBRIYP 10 HRE, mE B8R BAm
BER 100%, BREFSH IL-12 MFH MSC ARRMEE 83%-100%, 7~ MSC #E
PRRAR Lk T B AT M EF AR ME A . 55—, MSC 3l T4
MBLENELRENGEIEREEERM. ERREHRKRT M. LR A
T E R RESR R TERE MSC AR # SN TARBENEMNIHGEER
Do, fhis, $HEDMRMEOFERNERHE, BLXFHZEFR, THHEE
HITEAFIRLT, N AR ERTCAEAMEAR. EmfAZtFH MSC X}
BEOTABHZRERRBRERXS. 55, BEELTHRBERFENEHAKRS
LEBRE, RASAELTHRBEENERE 8K, BXARIERNRER
GVHD, HFH MSC M&ZMHEI AT IR, WEERBRIXERE, tkst, BEEFE
B4 MSC BHBETTEEMNSE EXIE MSC , XATMIhfE E%E MSC , Fl#
A R AL, EBRE PR,

222 MSC 5LRBHEER XXFREEEHEHEEEMKER (COPD). B
% MR RA L. SHEPRFBLEEME (ARDS) %, W TXEBFHANET
AAFEHMHEE, FRE—FHSEMBAREHEENERNE RS EH LR
EEMEN. NEBRTHAREXR, MSC AIEE RN MURA I BALS AN, 252 Hik
HALEMBEE5EE, Sabatini ZPRIL MSC ATHRTFRANHALDHETE S
FISTEMERIEE S . Rojas ZUVREL, BHEEMEEMT LR/ RAHERE ZSUHHR
hi 5wt i BMD-MSC MR ZEEZNMBNRGANAELMEREPRRFE
Fi:BMD-MSC SEAE TR Hifili it 2 b SR, A FER Rl SEE
A KRBT R bR AR (PR TR R i 46 IR T 40 iR G-CSF R GM-CSF KF
FrEm, RUEEFKE TR EESERS, X8R50 MR T EEEF 3|
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2 BMDMSC 15 fiE A SR8, Uh AR 1 it 0l 2% MSC ZERMAEE.
M. Ortiz BI04 RAaML. St FREHEM X B, MSC R#
BRBEFNE". st, T ARDS f COPD &/ ERAAWERK, FERE
HGT AR T HEN, AMIMEFHEZAU MSC hEik, HeFRRHAR
L RS T, ERdRiFEmR, BSREPANTEFTELMA.

223 MSC 5M#hlkEEPAH) PAH iR EkE. RRKH O, fimeE
B R PAH B8R ENFHELER . Kanki-Horimoto 2458, 4 /N PAH #TVH
It RiIA N E—E RSB MSC(MSC/eNOS)F#ivE 841 MSC,, 3 G R4
FA BB ESRRIBITANM, HP MSC/NOS AE K, AE5LH5ERILBY
BFEME, MSC/eNOS BHA /MR AEFIEK . Baber Z' RIS EREA MSC
BRI EARERN PAH RAGM P, RS MR ZBAHER KM, BT
FLZEIRBERESRERMERSESZHE lacZ-trici) MSC J &5, BHEHIMN
MSC [ % ik i B8R 1t 1 A% B F R WUANSh & BRI, shA P LR g 248 i
BIRE SR, (B M Bk WA AN, XRRERREF(MMNA % T
JiSE R N BRI MSC M5 AR B T I8 A B2 Thak . MSC fE A BE S B IR
TGS REERT PAH BTSN ERR\ASEF NS G5 W AR EEMER
Bkiy MSc T BB ShBkA 5Bk UL R m %), ah, LAEEIAH PAH
mEBERRAER, BEAKTAARMRAEHAR, ZHUSHIHE. Hol
FEAEEBTNA MSC MLAM N FRiAZ M, EMLEEWSEATELE.

P PAH. AIERAMEH B EEW.

224 MSC S5iBHEA%I(CF) CF R2—HBEASETRAEZEERTSEN
e, ERBTNYRARARSENBRT AL, BEMATRXE, REZ—HE
Fhi LR EEFSBEEAMAUIEELLKA. HLL MSC A EELEHRIFAET
ER, FIfSHEEREELIESNE&THREETSENF R AR EEZS
ik, BIREBITHSH, BR BMDMSC BRI R+ 2ER(<1%). EIFTHRE
AHeRAEMKITEEZ 1Y, Wang VK, B E CF B& ) BMDMSC i
TEUTRIEBEEZFTY (cystic fibrosis transmembrane conductance regulator,
CFTR) ERAEMAELWIEL ML, HERY IR MSC %t CAMP BahHE
&M, ST Clraris,

225 H'E i MSC 5MTARKIXRMARIGGBEBRY. AKERH, 4R
MiEE2£RSHANMARTHRESIN, T/EELEHRQFEAHEHARDR,

HEE MSC BIRHPZ—. MSC ME{I4 R THRE RN EIAT§H = 2 1
SR A RIS, BMeNaREAT. SE—XRERNHREENTaR
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S PITTEE RE M AEC I PAI—F IR, (85T HhEDHEREIS1%), BT B Ay
X F AR SE MSC HEX RN THREM, E-&LEREMASMETAE.
BEEHENTHEREEME.
3 MSCHRITNEENES BRrFEm kM

Wt R MSC BENARIER. SERBUEHAE. BANIRENK
ARTHRETARABREFTIBRFREERNRT, WEMHEREESBER
HRET A, MSC thohy &R A MR S MR T 8L S B A D
¥, BEEFHEREE. HARR MSC &2/ H Bl BEFEMS Renca BELEK,
FEHETHEZETF MSC MHI TR EMAZ RS, BEES MSC HiEM Mt 4
N mE"®, MSC BRAREBTH, HIERENRE. hiERREREM, U
REBEARZE, SIEEERESRMEERLES MELRENER. i, BT
RAMBFEMLE, MARIAEHRAR. B4 TERIGHKEE, Bik L MSC
BRI AI 2 REN, BERAMUHFINATEEE, FMEREERIEMSC
M F AR XN EERTEET, SHHTHRERAXN GVHD ML
ME. BZ, & MSC BARZLEAYMERARELEHT.
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-7, —
COPD )i & 5% B AL T8 2 S i 2

[HE] 181k &M% (COPD)R—MEREE FHHFSIRUNER R G ML
FERERE. XERTRGFBEM R MTUEEY, RI L EBPRCERRL R
&, FRUSEAEL RSIERA %L, COPD AR RMEHEMA, HIEMFH#—PRIT,
EFER, HREZEDTHEEESEFRBSAENE B MR, COPD KIEHXH
MaB MBI, FERARERNENOFHEDRCOFT . BRI T —LH A4
BET, WC-REEAMERENEK, URMEREET o HFEATEMNZEK
WA,

(6] 1erEr Mt W WEATEY RRY¥ MRNT

181 B Y (COPDYR — = E A EAXBRNE LHML RE, €HAA
BattRENAERS, EE—-MEHESERERE, SHENFRESESESE
SEPRERERNA X, XEEGSEMUNREER, R - ESRLE
FR LA, PIRVUEA U RSERAEL. FREE R HIAANRXEFHNE,
CEPBREE M E TR, BFARE—IMREERS RBRN COPD, &
st F RE 15%-20% MR HE &5 KRN IGRIER 2E 1 coPD B&10, Kk, &
B/ S RAE IR N R 7E COPD IR RZEF B REEEMER . BT IE S REH
RESERIE, SBRARKERSLAEAE, EEREENRSERE, SBHME.

COPD KGR RAE AR, RIMASER. WM, R _FHF. XTRF
HHFAREESRE NN SBASM COPD HHEL, BRLEREMAHT. HLEIT
R A% COPD B R AERIREE . HLARXT FEMEF 1) S 8 RN LA R — B Y RAE A
WiFieE T#H—FNR, EPSIABAMERE C-REEH (CRP) , URANE6
(IL-6), FEIRFEHRF a (TNF-a) , A XK 8 (IL-8) MBS E 10(IL-100%.

—. COPD RRE %ML

i

i R HE AR M S S E RT RS R E T RRARY 5K, A SENR
BN, EAREE W BRAEE. MR p REH AR,
BE EEE &P REPRAEA T SE ARG, X2FEHEE SRR
FTERN, EFLUM_EHHERE: &/ N RRENKRERM AN, ES al
RO (al-AT) BRZHX, BEUTHHBERAE. B THIMERE, AR
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TR A E 4 0 A&, SEePSRTERAMY, 1R EEKMRASNS
HHBEBERERTIEZEME,

SEHER

COPD M—NELRERMRAENRENNEESE, XERETUIFIERE
FEHRZ 2mm UTFMAZSE. 7 COPD 2 L LART, WMEN 5 A AESER
EHAESBEHORAETIL. BEFHZHFITT COPD HI/MERIERBARER
Ay, WL PMIERFETFHERERSEERYE COPD REFFAFEER NI,

LTERE

FHEAFZFEOBHERESTGRE LK, SBWRILE. X—IREIE COPD
MREE MR WA, 5RERENHEXEHFFIEY. RIRER, BHEERZE
BEME, tREHBEGEMNY, BhHESFHNE, FREHN EEEN
WEERGKT LEARKNEE. BXERBBLE, ZHEUEHREEELH.
COPD BEZEN LHEEBHARMEE. FHAKR, 7 25 BIATIHEEARH F
B S B E R AS, SELEEREERB/AI, & COPD BE5+, +
EEBP—AFEERZERBNE, SBERERESERATHBLE WM, 3
ERAFAE, RERE 1Y, 2BHREBRE, BRE %A IE L LB
BARREFZREE NG SBUX—R2E. T3 B MBI Th s B AL 3 18
BbL, BERWTRAAREHEFRE, Bt EaT 2 HRMEESE,
FEEMBEORANER, mERHSBSEREKDEM, WESTEEER
B ‘

WA AR ERA L

ZHMPIFIAA, COPD SEMFIEISEREME. FIFVAEXZ COPD #)
REYARREEEREZ —. AFARA, SEFENSBNTRBEEHRX,
WIEBT BRI B RER S EKEFBIRSEER, SHRERME, ERHE
. MYBEHREREFRIMAE, SFBETENSRMAE.

XEERHAREUR D REERNEERE. HREAFRER TG T ELT]
feg R R, BRSERENMNISET KANORMYE, FRETESHA
M EE, 2 FEFRARE 5T K.

B2, MUEREAMSME COPD BN EERERE, MiXEERNFE,
DEAFZ—HhE, MERIARK COPD WHRER, MENREAR I % B
ERBHSAEERITHEE, WHBEEiRRET KEHNFEE, MXHEE
W, REBEHRMOTE,

—. COPD ()it &5 S B 50 R KE [ Y
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TR R ER BN TR

7£ COPD MEAKRBEERET, HEARIBEHRLESR, WA TERERENRE
HeBEfRs. AREEZE, RagdEBATeER. 25 COPD KRELE
MRBHARMEEE S, TEGEPHERSR, THEARNERA RS,
R e m&RH R F. AARMEHRAR (AEARMLERAKD &,
Mg R HApEFHEER, SIRRERNARES, FBRERKRMN, 7
HAMBFNPMEER. &5, WHRMPEERNMERAU 1B T HEHHEHMR

(Thl) SRBHIFFIE.

COPD RAE R M A4 218 i A i

COPD HIffi#f B A JAE ) — S W Im S . MARERME B, AN ARER
Rl SR AR, BhE COPD B MIHA E4 4t amasil'™., ARz
EMTXEREOARALEFRAR, BEEHFEOLERMM. FrEMEM
CDS+T MBI, BAME S ERALE R DB I CD4+T KEA . CDS+T #k =41 i
HIZh (ARG SRR & COPD —/ANFFIE, MBI MR BHHE . il BRI I 4 2 40 A
Rix— 8RR EFHZA, 0 CCRS 1 CXCR3, X L5244 5 140 i 8 B 7l
EMmpRA L A, X8% EEHRF#ILETZE CXCR3. CXCLI.
CXCL10 # CXCL11 ZHFREAFN)FE S EshF R g m!'? 2, pesb, ik
¥ CCLS5 (CCR5 #3h7) @M E R MEHRIARA RS, X0 aE TSR
1k CCRS ) T AMAMFB L EMAREMTERESE. BT COPD MIRIELBHLE,
F % 2818 118 6D 48 £ 400 RO R0 5 1 ) s 58 465 40 40 LB 4 3 £ K B A P BX R AR RE A R
HEEM, 78 COPD A AMM B RE . Film, ERARMGINTE
— LT (I CCLS) , FEBE T AMIIXE, &MHESRKERN CDS+T 4
M.

COPD Wit & #H £ E A CDS+T M EAMERE, HEMRUMERMEKET .. WL
EMR, ZEARHFESIET TNF-o IECHES LSBRERENRN>%, &
5 COPD (VB BRIBRI?Y, S5k, CDS+T 4iME T fEr=4E ) IFN+y,
JE# 155 CXCR3 #shF M4 R, st — Xk, X4 T 41 B XA i fF H fh R 1k CXCR3
IR T AREREENL, EEAN.

Pk B/ COPD B #—R ZHEANAMR, MERRENMERER
FE¥. COPD HB& MM e b k40 Ha Bl B 38, BMEeTLASIREH
R PR A BT B, MTIZEM B M EREDY, # IL-8 A= B4LTBY)
ZREATIBHEANS, mEEABE. EHR (ROS) FABLEFE-RHIR
AR .
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EWYHZ COPD BEMMRERBTHIREN —HAMR. AHARARY, #Ek
BFMERSRHERS COPD RmEmEREMAXM, XEMMAL =B MR E
#MF, 1 TNF-a. LTB4, ROS ¥ #atbEF, 61 IL-8 F{E £ A CCL2 (CCR2
#ehm) 108, S & X+HEE, Fh CCL2 Wt E THERT SR AN
ERAfTRIAMAR. XEREARZEE~ERBPNEARE, SFYIAEA
BK. LS, LLE MMPs-1. -2, -9 -12. COPD BH i EMMBITILRE
AT RS, KR AR A R SE M2,

COPD MR 4 EATERIMALL Th GRBMREMRERI. Rifl, FERFE
EXBNM T AROEDFHEOE B NR, MIRREFEE—FEAHEERR
EHERE R COMT AT, BT XRAMEES W IL-17A F IL-17F, EW
Bzl Th17 40f8. BRI fh—E3E 40 fan CDS+40 M. NK 41 M b4 g
W58 IL-17, (BZ M) CDA+ZB N T 4 B4 EE(Thl M Th2)H A7 iX—4
B, Th17 AMKRIEFELE SRS TSR € RAENFRHX, 81 IL-6.
IL-17A. IL-17F, GM-CSF #1 TNF-a. EiERE IL-18 F1 IL-23 524k, T IL-23 AR
H Th17 AHEBMERKEK. IL-17 BESIAE ERARSE IL-6"), WIL-6 5
IL-17 354 6 b R 40 M AE ks B 3 MucSAC B MucsSB BRE SR, IL-17 3
LS R ARBER CXCLS, EERPHENAMMEZEAWET. i, IL-17
th Eif IL-23 B9RIL, JaHE{TEE Th17 A —H iyt IL-17—IL-23 iX
—RBREIBEPERFBRIER S B B4R, LLB COPD MIRERLEHFE,
B AR TR 4K 4L . Th17 AR KR RIEB B TEES SR EHERNB S 4
BUEARRYT (WERREHXTIR, REHHES) BAEEERIPPY, 7 4k
R EER R MR U R EER MR E SRR S P A B BB EHMEE, Thi?
MM COPD MRERBTHAEEER, EHAKANTEREL —FPHEANHAR.

COPD # B AP %R0

B EEBAD COPD MM ZESRIE, v B F 5% 2 b A 5 4t B ¥F f4 . COPD
BEMMLE. RURMBEEERPFERENARREF. BILETF. 3HEHEAN
BOAMSLHENT, BEHCHE, BF—HYRATEAS S —{ER K COPD RiE
EPERRY, EEFESSNAMST.

Bk, 5 COPD KB =EREXREFVINE C REEH (CRP) . CRP
RE—matiiEe, TERFARAR, RESSRARTFRRBKSFRE, B
RRATRERREH. BREAZERE—MEATRETF, E£YES5T COPD MK
RFEMARH. BAEHREY, m+ CRP K/KFERMBEE COPD MIRKE SRR
E%*ﬂ*[lﬁ,lw]o
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HibEHENAMRERNEDFHICERTE IL-6. TNF-a, IL-10, IL-8 A
CCLI8/PARC (JlifliE Ml E F). XLeY)FHE COPD RAESIEFEFH, M
B RN R 2 R 2 A B0 R B =M X TFARA117E COPD IR H MR YIERERE
H—HHTR. IL-8 HFEHOZSE LEAR. EWARAThERARS W, Cfe
FEMFELFERARSE AR, MA55KE. COPD BEEFHE M IL-8 K
FHAE, HS5HPHPERA R E ERX"Y, ERROSEMERIT A k.
TNF-a B—T58E HORAEF, S HEEMRENEHE REHRE, EFHESH
FAMERLPEXEE, FLHAT, TNFo ZENERLSH—RII%H
MREOBR, XENRXF=EF—THREIN. HHER—HARET. B
B, BILET. KM F R AL R AE S B R SR R B F M. IL-6 thE—
MRXETF, HEMHARER, BiiEhA0RUREHARTRERM. COPD
BEMMABE. HSHEHEELED IL-6 KFEHFE, MEMMEMLE. IL-6
RAMIRNM—ES, BEESFRAR CRP. IL-10 5T % Thl & CD4+ T 4/
HIEHER, BEANNIER—ANMMEETF. Barcelo ZU“HitiE, COPD B Hfib
VR P AL BT IL-10 /) CDS+T MEHR, EBEEESTREAE.
COPD &P ix2K 4l i 5 F i AU H, EATTRT RETDHI(E & 7Rk R H X i1 4109
RIERGIER . COPD HEEFALMH IL-10 RIXtLRFHH.

B4

SR EE MR AR IR E R, B8 T ZM RN &L S W R REF
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