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[ Abstract] Malignant pleural effusion which carries a poor prognosis is frequently observed in malignant pleu-
ral metastasis or malignant pleural mesothelioma. The factors that recruit tumor cells into pleural cavity are involved
in both tumor cells characteristics and hosts. In malignant pleural effusion lymphocytes are dominant, and regulatory
T cells are upregulated. Regulatory T cell( Treg) is a unique CD4 + CD25 + T cell population of “professional” regu-
latory/suppressor T cells that actively and dominantly prevent both the activation and the function of autoactive T cells

that have escaped other mechanisms of tolerance. This paper reviewed the research progress in regulatory T cells and

its role in the pathogenesis of malignant pleural effusion.

[Key words] Malignant pleural effusion;

e P R R S o R A 8 T M At

] RS, B — B 3% M s R 0 39 5 AR
o MMM AR 1 & A LT B R AR T4 B
Y928 240 152 9 0 5 s T e ) Bt 3% 81 g 440 B A
bR EE R ERE R, TR S irss v g
R EE M EHHRE, CD4 + CD25 +
£ T W E BT (regulatory T cells, Treg) 45 1F {3
EE 4 A E-2 (interleukin-2, IL-2) 21k o« £
(CD25) FH-EAMH P ERAT CD4 + T 3k B 40 ff I 7%,
B—EFE TR CD4 + T B4, )BT Fk
HIME T 4B o Treg ZUMUE N E T 4HMIZIEK (T cell
receptor, TCR ) #01& A B & FE I HTE M, T — B8
W, EAERENR, WRFEE TCR EHiEL.

Regulatory T cell( Treg) ;

Pathogenesis

PR FIE M T P Treg 4RI £, Treg 4
M R B M R R R S EEAEM, A S
Treg 40 S T 55 3T 000 B A S5 M o s B0 v (o 4
RgART,
1 Treg RRAIASEIR R £S5

1995 4 Sakaguchi 21" 3 YR B E IE 8 R/
MR L R AR 2 CD4 + T Wk B 48 B P o — 21
FRLE B FR S F 3k CD25 40 T, BAIBR T CD4 +
CD25 + 4 M5 1 CD4 + T Yk U5 40 B v 59 210 G g it
MRS FEEER R A B R E R 24
iR R & CD4 + CD25 + 400 H1 CD4 + CD25 — 4
B BE B 15205 1 & A=, BRI 3 B CD4 + CD25 +
AT 24 Treg UM, BF5T 38 B AR A BRIk



PEERESY 20144 117 #7738 #1114

ENFEE B B RO T W E M, Treg 41 A 7230
BB R T B4R R EEE N ERY,
FES SR ME s . Mg S 2
JR ) R Y My 45 1 B 5, 48 L tumor infil-
trating lymphocyte, TILs ) F #) Treg 2 Jg 23 &,
TR R AZEFTF IR I Treg 40 A 9B 4L A
A -F-B1 (transforming growth factor-g1, TGF-B1) Fi
IL-10 W RES 5 M e e A . RRPFRIR A E R
Treg 4IMLRT LA 08 SR 10 A HE R ST . Unit 461
FIIT 5T &k BLHE AR TE AT 40 TP R B R 51 O e
FetE Treg 4L AT LA 1 By e S R R 45 R M A
BER o
2 Treg HBERIIERANE

VFE L5 X R A Treg 40 M RSN
KRB, Treg 4 MA@ 1 TCR T 2K & HE 30 i 4E
s BRI S , Treg 4 A REXS CD4 + CD25-
T 9k 2 40 L A 4 40 1 5 B k-5 R A T4\ TL-
10 2 TGF-B1 “Rug Treg 41 Ml pIIMHITIAE ; SRIE T
L4 JL-10 BRBE R Treg 41 M52 ¥4 W0 HIThBE;
DL BTN Treg 40 BUAE (R AP R AZM I /E R E Treg
2 R0 A 0TS B 4 L ) ) T R A, T AN T AT
PR 7P, Ak CD28 B n i R H s i A
HMIEME TL-2 7] LI R Treg 4R RO RIMER . /DR
HAR PRI BER S 7 Treg 4B BEAE (4 P 4 301 851 4B AR 6t
TAEEAME o Treg 4HMUTEMR Y S22
RS H A0 L R A 5%, Treg 4R Y 20 204 1) RT3 1
AR T IL4 IL10 1 TGF-B B A Hy&i il h e,
it 4 3 55 o B 9 & $E B — 5E /R FH . Huber 21V
FESLE A TGF-B ™~ /N SR ITAd P IR 4 TGF- 72
fRIAXT Treg UM MAE R, &5 50 & B TGF-g /N
SPEIML Treg 4R MUECE IS /DI BT KM R 5 K, 47
HH G BF A B Treg 40 B I AT 38 53X Fh 5y Sk . 3X
SEYERH RN Treg 40 MU 72 14 N 33 B & #4101 1 ) g
TR ICF-BESME S, Treg HIMITEAE N ZEM
SRR T IL-2, B2 5008 T 41 e 3k 7] 85 5 it
IR RE T Treg HHARAY [L-2 3244, Treg AN 52
EFRMHIFE . VIR Treg MHFE 1.2 FEFE M
MBS, S5 2 YORER BT 7 42 IL-
10, S/ BRI TL-2 LA 7 A A A1 1 410 1 4 2 e B
T-55 Treg 40 KO FE 1A A (I 1E B DI AH G, R
RIVES Treg ZHMIA 310 112 (H R HET) RERT 75 22
L2 B8 fr 7, TL2 TR 3% 98 Treg 4HAR I T BE,
TAHL IL-2 LA Treg 20 M%5CER Wl 20 Be ELAM il 1%
PEREMR. LA EBFFTER R IL-2 7E Treg 4 fU & F 154

- 1075 -

NEEEERPREREXRER . Treg JIMEITH
BB IL-2 M=, FiR Sk E M40
PEHIEE I T AR RAESHTR 4( cytotoxic T lympho-
cyte associated antigen-4, CTLA-4), AT #4] CD4 +
CD25-T #f = 40 fifs F1 CD8 + T ¥k [ 40 ffg 15 fb i 4
F41™ . Birebent %1 B F—Fh BT #0713 1 B
TR CTLA4 rFRIM N B sh % a2 4=
T LASEfE N2 CTLA4 + Treg 40, 5 R 264k 19
CTLA-4-Treg 4 i 48 £t , CTLA4 + Treg 4l il 35 AL 1
XA A R A 40 BLRE S T 40 B 5 B A B R 1 4
TGN, 3878 CTLA4 4> T2 5 Treg 2 i (1815 &
ko Takahashi 251" By BF 5T 28R , 76 1E % /) B Y
CTLAA $§ 8RBT Treg 40T, H 25 Treg HHEI
FRAIEINEIVER , CTLA4 BRI N B 4
FEZ RS S BRI ) 4 2L 7 (immunoreceptor Tyrosine-
based Inhibition Motifs, ITIM ) , 5 B7 Z &4 & 5 1&
BAHIES , ME T 40p G 5 AE 4L, S BT CT-
LA4 BTEREPIIR B AR A BE B B U Treg 40 ML i £
H,WAREME CD4 + T 4iffgrp CD25 + T 480
oo, AR S S /D B AR B B e BB . TERSD
BFFE R, Treg 4RHENT CD4 + CD25-T 40 ffd 1 1 4% 57
RERE T CTLA4 SR TEREPTIAH ROt I 35 ; CTLA4 7~
/INBRI Treg 4 M4 ) 2 AEBA 98055 , T CD28 Bk Fe
/NER AT Treg 40 U ATS £ B8 JEC 38 R A9 400 #0 Z 6E 5 410
CD28 BT B PR A CD28 Ffik 454 TCR HEBH W
Treg S A T MBI RTE . B BLHEDY , CTLA4
{55 6eiE 1L Treg 4RAT, T CD28 {55 fit y8L 55 F 4
RN o H 2 M BE i) CD28 Hi{RAF1ERT, Treg 41 i
S RTEFURRIBCT MWEIE T, HER £ 24
AUREFEA IS DB, RIS EEER T LI
Wr,CD28 25 T 41 f W BUE, (BIEER RS T
Treg 4038 57 CTLA4 TiiASEaf T CD28 43 1R 51
B S5, BT LABE SR 8 B SO T 408, AR
Kataoka %) 5% \2 7k CTLA4 7 Treg 4 3 = (1
BAREFBEAHE , CTLA-4 AR5 53T Treg 4iH
RSP EBEDIREIE A T, B ARSI T CT-
LA-4™" " /NEU) Treg MU EBEINH] T 40T
3 Treg M7 M EERBZRHLE RHER
BT 2 B S 44 e 988 o PR AP 5 B A0 A L Treg
MBAIE 2, XD Treg LHMIFEAR T AL MAXT b8 41 Ffu A
SR, 2 5 M f S LA . ER 2
FUAESK Treg 41 i 2 15 2 T g i BB 278 L) 19
P, FATTATHA B9 BT 5T R B 1 M s R 1
Treg 4 il = &1 J&1 i B2 eI 70 1 His R34 1) B



- 1076 -

Chinese Journal of New Clinical Medicine, November 2014 , Volume 7, Number 11

VRV, I 180 s BRIV 5 o 78 G i s AR B DA L GE
TN} B R SRR Treg UM ECE T B 225,
T MR Treg AR E 2 LU AR i a1tk
VERIS R IR AL o Curiel 2817 5 i X 5 552 9% &=
H B FRIESE Treg 40 f A So i iz FOHERRAE M98 )&
FRABE K, BERE AR EA BE S R E
25, T By 44 B A ek 9 AR 3R R ) L T 0 R A
M F CCL22 W& 1k Treg 4 B 135 By = 31 AR
IKH TR D R AR P Treg 41 AR B B 3 10
BB, BATHE Treg 4l 5 CD4 + CD25-T 41 fg 3t [F]
¥E3E, F T CD3 i CD28 A FF R4 3, Z I
A Treg 45 AT LAWLER 230 ] 75 FH , %Pk A s AR
FnShJE I B Treg 40 HIH R 4E F 0 B 38 2 7)), 13X &
SRR R BE M s B P /Y Treg 41 BTN BE
RERU . MBI Treg 4 AUER H3 N T Ak
FTBE T Sy O 52 22 [8) (-4, I it — 25 2 33 B g
A% JB . DeLong %V BF5Y & BLAE/IN 40 M Jiti 988 45 L
BRIE B0 Mg s BRI Treg 4 MO EXE IS I, T 8] K2
B MR RV Treg 20 MO E WA FF 04> (B
ie AN A 3K 4 R B FR R P Treg HHARRR T H L E L
HERETRFAEDIGE LR, N E LB
) B TRV Treg I FREL B8 3R MO T 15 4, 20T
V3 S s AR P8 £ R ) B JE 6% . Anraku
LB SYTR R RTUE S e ErEE
LI Treg 4H I AT BE T XT 0 0 45 A6 B FRVRTE AR,
TEIRIRIF G , Treg 40 ffa 4 B RE B 10 1 & A7k H IL-
10y /DT IL-2 88 22 2R Treg 4 Lk AT RE@ i3 &
F IL-10 P24 HH0] TL-2 7= A T 4R 2 0 o i s R
Frlo WAk, Park N8 i RSN R B SE 5 %
I, Rk CD4 + T 40 B AE R 9 B Sh X 6B 4 Ak R 7
IL-17 B9 T 40 EAF , T 2005 2445 —2& Th 4HHHR
ZK Thl7 4008, /S MBFR A2 Thl7 MR 51F%
RAEFN B BB RBENEEMERA X, Ye
S BESs 5 T B S AR B Treg 4 B T8
FaPEAR S BRI A2 M Th17 41HUEFE A4k, TR
ot A MR TR Ao
4 Treg £} iiE 2 i BBz RO HL 6

IL-16 & ASME M0 M 32 B 2 B4R R B
R P B — T T ML 722 BB R
RIXTA T 4 EF BB ENHREFZ—,
Rl BB TE & PR R AE MR B P R AE F, i g ot
WP RIB e R Y R A BRAEY . B
BRI 5T B IESE B B s R 9 IL-16 BH 8.5 Tl
B, BB IL-16 YREES CD4 + T 4 o2

A%, IL-16 B AE#U5S CD4 + T 40 ffu ik A g i
T, YE R CD4 + T 4H T H# 19 Treg 40 BT AT AEHL
R RE AR IL-16 3 A MR A, TL-8 22—
FPRafLBE T, BT L) B AR 2 40 B 7= Ak L A3 Y B4
Bl N2 AN By i N S e vt )
T 7= 4 . Pace %™ YR & TN 45 4% f s
FURREME R R R R IL-8 VR EL T M
B LR R, #E 15 Treg 4B AR I 1Y
PURIAR —E R R MBRENE AT AT LR -F (thymus
and activation-regulated chemokine, TARC/CCLL7) f1 &
W5 2m B VR #5 46 Bl -F ( macrophage-derived chemokine,
MDC/CCL22) #(J& T CC b H F W R A , ik
BtEta{bRis CCR4 Z AR 4HHE, tnoh A I T 2
SAMLAY Th2 WRE RIZORAM . B R R B,
WRES 4 (L H 2 Th2 40 ) %% B CCR4 Wi L
AR, BARRBES B CCLLT Fl CCL22 7] ) &%
IR 40 B B R S PR BE B4R Treg 40 ™™, Ishida
IR FOM LR BT T R LK T 4R
CCL17 #1 CCL22 %} CCR4 + Treg 40 il ELA 58 K A9#4
TE P BT X IR & TR L IR B o s B
BRI sl of CCL22/CCRA B2 5348 Treg A0
[ feyg R R0 T Curiel %5177 ok B0 L8 10
Wratth £ 3 CCL22 REf4{k CCR4 + Treg 4 i i 88 4H
LNFRRE ., RATWATHI R R B CCLLT A S
BT e s RO B R A AL, S e RR R
CCL22 ¥R prsh s, v EE m MR 4  E R0 T
VR B A R P A TR R T S B e AR R CCL22
Wi BEFN Treg 4HAUFR T CCR4 &Rk B, E R
Wi CCL22 W] LAGE i CCR4 Z{KiF 3 Treg 4l
AMIRERED Yo %570 B 5TE & B 1LY K IL-
22 2 5B TRIEE CD4 + T W T 40 1 g fi5
P 500 R R
5 RBE

Fift I B e B VR T R T AR SR 06 T MRNA T 5T
PR Z— , Treg 4 A 12 1 5098 B 2 ¥ 1 120 1L 02
B A0 M TE R BB BB 9T O T TR 1 AR R
o WMEME FRIR  Treg 41 Y FUE M TE M
S R AR PR R F 90 R R 2, 9 P A A A A R
W Treg HHEER 1E S VR FIMLHH A BY T SE fF v 3
i A P P RV e £ L 01 B 4 6 i % S T
PLHRIF R HEAR B S 189 T o
B %30

1 Sakaguchi S, Sakaguchi N, Asano M, et al. Immunologic self-toler-

ance maintained by activated T cells expressing 1L-2 receptor alpha-



10

12

13

14

15

FEIGBENESE 20144 11 H F7%H 114

chains(CD25 ). Breakdown of a single mechanism of self-tolerance
causes various autoimmune diseases[ J]. J Immunol, 1995, 155(3) :
1151 - 1164.
Heninger AK, Theil A, Wilhelm C, et al. IL-7 abrogates suppressive
activity of human CD4 + CD25 + FOXP3 + regulatory T cells and al-
lows expansion of alloreactive and autoreactive T cells{ J]. J Immu-
nol, 2012, 189(12) ;5649 - 5658.
Nishikawa H, Sakaguchi S. Regulatory T cells in tumor immunity
[J]. Int J Cancer, 2010, 127(4) ;759 -767.
Black CC, Turk MJ, Dragnev K, et al. Adenocarcinoma contains
more immune tolerance regulatory t-cell lymphocytes ( versus squamous
carcinoma) in non-small-cell lung cancer{ J]. Lung, 2013, 191
(3):265 -270.
Redjimi N, Raffin C, Raimbaud I, et al. CXCR3 + T regulatory
cells selectively accumulate in human ovarian carcinomas to limit type
I immunity[ J]. Cancer Res, 2012, 72(17) :4351 - 4360.
Oda N, Shimazu K, Naoi Y, et al. Intratumoral regulatory T cells as
an independent predictive factor for pathological complete response to
neoadjuvant paclitaxel followed by 5-FU/epirubicin/cyclophospha-
mide in breast cancer patients[ J]. Breast Cancer Res Treat, 2012,
136(1):107 - 116.
Amedei A, Niccolai E, Benagiano M, et al. Ex vivo analysis of pan-
creatic cancer-infiltrating T lymphocytes reveals that ENO-specific
Tregs accumulate in tumor tissue and inhibit Th1/Th17 effector cell
functions[ J]. Cancer Immunol Immunother, 2013, 62(7) 1249 -
1260.
Unitt E, Rushbrook SM, Marshall A, et al. Compromised lympho-
cytes infiltrate hepatocellular carcinoma: the role of T-regulatory cells
[J]. Hepatology, 2005, 41(4) :722 ~730.
Jonuleit H, Schmitt E, Stassen M, et al. Identification and functional
characterization of human CD4( + )CD25( + ) T cells with regulatory
properties isolated from peripheral blood[ J]. ] Exp Med, 2001, 193
(11), 1285 -1294.
Ng WF, Duggan PJ, Ponchel F, et al. Human CD4( + ) CD25
( +) cells: a naturally occurring population of regulatory T cells
[J]. Blood, 2001, 98(9) :2736 ~2744.
Huber S, Schramm C, Lehr HA | et al. Cutting edge: TGF-beta sig-
naling is required for the in vivo expansion and immunosuppressive
capacity of regulatory CD4 + CD25 + T cells[J]. J Immunol,
2004, 173(11) :6526 - 6531.
Annunziato F, Cosmi L, Liotta ¥, et al. Phenotype, localization,
and mechanism of suppression of CD4( + ) CD25( + ) human thy-
mocytes. ] Exp Med, 2002, 196(3) :379 -387.
Birebent B, Lorho R, Lechartier H, et al. Suppressive properties of
human CD4 + CD25 + regulatory T cells are dependent on CTLA4
expression[ J]. Eur J Immunol, 2004, 34(12) :3485 -3496.
Takahashi T, Tagami T, Yamazaki S, et al. Immunologic self-toler-
ance maintained by CD25( + ) CD4( + ) regulatory T cells constitu~
tively expressing cytotoxic T lymphocyte-associated antigen 4[J]. ]
Exp Med, 2000, 192(2) :303 ~310.
Kataoka H, Takahashi S, Takase K, et al. CD25( +)CD4( +)

regulatory T cells exert in vitro suppressive activity independent of

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

- 1077 -

CTLA4[J]. Iat Immunol, 2005, 17(4) .421 -427.

Chen YQ, Shi HZ, Qin XJ, et al. CD4 + CD25 + regulatory T lym-
phocytes in malignant pleural effusion{ J]. Am J Respir Crit Care
Med, 2005, 172(11):1434 - 1439.

Curiel T], Coukos G, Zou L, et al. Specific recruitment of regulato-
ry T cells in ovarian carcinoma fosters immune privilege and predicts
reduced survival[ J]. Nat Med, 2004, 10(9) :942 - 949,

Delong P, Camroll RG, Henry AC, et al. Regulatary T cells and cy-
tokines in malignant pleural effusions secondary to mesothelioma and
carcinomal J]. Cancer Biol Ther, 2005, 4(3) :342 - 346.

Anraku M, Tagawa T, Wu L, et al. Synergistic antitumor effects of
regulatory T cell blockade combined with pemettexed in murine ma-
lignant mesothelioma[ J]. J Immunot, 2010, 185(2) :956 —966.
Park H, Li Z, Yang XO, et al. A distinct lineage of CD4 T cells
regulates tissue inflammation by producing interleukin 17[J]. Nat
Immunol, 2005, 6(11):1133 -1141.

Ye ZJ, Zhou Q, Zhang JC, et al. CD39 + regulatory T cells sup-
press generation and differentiation of Th17 cells in human malignant
pleural effusion via a LAP-dependent mechanism{J). Respir Res,
2011, 12.77.

Center DM, Cruikshank W. Modulation of lymphocyte migration by
human lymphokines. 1. Identification and characterization of che-
moattractant activity for lymphocytes from mitogen-stimulated mono-
nuclear cells[ J]. J Immunol, 1982, 128(6) :2563 —2568.
Cruikshank W, Center DM. Modulation of lymphocyte migration by
human lymphokines. II. Purification of a lymphotactic factor( LCF)
[J]. J Immunol, 1982, 128(6) ;2569 ~2574.

Akiyama K, Karaki M, Kobaysht R, et al. IL-16 variability and
modulation by antiallergic drugs in 2 murine experimental allergic thi-
nitis model[J]. Int Arch Allergy Immunol, 2009, 149 (4) 315 ~
322.

Shimizu Y, Dobashi K, Fueki N, et al. Changes of immunomodula-
tory cytokines associated with omalizumab therapy for severe persis-
tent asthma[ J]. J Biol Regul Homeost Agents, 2011, 25(2):177 -
186.

Warstat K1, Hoberg M, Rudert M, et al. Transforming growth fac-
tor betal and laminin-111 cooperate in the induction of interleukin-
16 expression in synovial fibroblasts from patients with theumatoid
arthritis[ J]. Ann Rheum Dis, 2010, 69(1) ;270 -275.

Xue H, Gao L, Wu Y, et al. The IL-16 gene polymorphisms and
the risk of the systemic lupus erythematosus[J]. Clin Chim Acta,
2009, 403(1-2) . 223 -225.

Qin XJ, Shi HZ, Huang ZX, et al. Interleukin-16 in tuberculous
and malignant pleural effusions[J]. Eur Respir J, 2005, 25(4):
605 -611.

Pace E, Gjomarkaj M, Melis M, et al. Interleukin-8 induces lym-
phocyte chemotaxis into the pleural space. Role of pleural macropha-
ges[J]. Am J Respir Crit Care Med, 1999, 159(5 Pt 1).1592 -
1599.

Nickel R, Beck LA, Stellato C, et al. Chemokines and allergic dis-
ease[ J]. J Allergy Clin Immunol, 1999, 104(4 Pt 1) :723 -742.
D’Ambrosia D 1A, Bonecchi R. Selective up-regulation of chemo-



- 1078 - Chinese Journal of New Clinical Medicine, November 2014, Volume 7 , Number 11

kine receptors CCR4 and CCR8 upon activation of polarized human
type 2 Th cells[ J]. J Immunol, 1998, 161(10) :5111 -5115.

32 Maruyama T1, Kono K, Izawa S, et al. CCL17 and CCL22 chemo-
kines within tumor microenvironment are related to infiltration of reg-
ulatory T cells in esophageal squamous cell carcinoma{J]. Dis E-
sophagus, 2010, 23(5) :422 -429.

33 Ishida T, Ishii T, Inagaki A, et al. Specific recruitment of CC che-
mokine receptor 4-positive regulatory T cells in Hodgkin lymphoma
fosters immune privilege[ J]. Cancer Res, 2006, 66(11) :5716 -
5722.

34  Gobert M, Treilleux 1, Bendriss-Vermare N, et al. Regulatory T
cells recruited through CCL22/CCR4 are selectively activated in
lymphoid infiltrates surrounding primary breast tumors and lead to an
adverse clinical outcome[ J]. Cancer Res, 2009, 69(5) :2000 -
2009.

35 Faget J, Biota C, Bachelot T, et al. Early detection of tumor cells
by innate immune cells leads to T(reg) recruitment through CCI22
production by tumor cells[ J]. Cancer Res, 2011, 71(19) :6143 -
6152.

36 Qin XJ, Shi HZ, Deng JM, et al. CCL22 recruits CD4-positive
CD25-positive regulatory T cells into malignant pleural effusion{J].
Clin Cancer Res, 2009, 15(7) :2231 —2237.

37 Ye ZJ, Zhou }, Yin W, et al. Interleukin 22-producing CD4 + T
cells in malignant pleural effusion [ J]. Cancer Lett. 2012, 326
(1):23 -32.

38 Ye Z], Zhou Q, Yin W, et al. Differentiation and immune regula-
tion of IL-9-producing CD4 + T cells in malignant pleural effusion
[J]. Am J Respir Crit Care Med, 2012, 186(11) ;1168 -1179.

[HcAmad 2014 -05-08]1[ A4 & #  Hoki]

A LR B 2R AR

FEE(ER), ¥ BR(FR)

AEEWH : TPGCH TR S R IT R R

e gy . 535099 74, -’ckd‘ﬂ“ﬁtlﬂ%flﬁé%l&”*ﬁ%‘ﬁﬁ.f%ﬂ
e fs . RER(1973 -) B, KEAR, B

i H (42 :20120302)

L, W AR B, 5807 1 R LB

E-mail ; huang245679@ sina. com

BrA LI IR E 3 47 A1 (NRDS) R i I R T 75 YR B (PS) B Z T 5 s 3 A LB HISE T K8

B, IR NRDS #0Gy7BUE B35 & , % SCHER T NRDS (9 PS U7 ik U7 AR S MESR & G TT

[HE]

HRE,
[X@IR] FEIFREBEGSE; HREEEYR;
(FESES] R722.1 [XEHFIRE] A [XEHS]

doi:10.3969/j. issn. 1674 —3806.2014.11.32

7 WIRES

HINREE
1674 —3806(2014) 11 - 1078 - 04

Progress in the treatment of neonatal respiratory distress syndrome HUANG Guo-sheng, TAN Yi. Department
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[ Abstract] Neonatal respiratory distress syndrome ( NRDS) is a critical illness that caused early neonatal
death because the lack of pulmonary surfactant( PS) . Remarkable progress in the treatment of NRDS has been made in
recent years. This paper summarized the progress in treatment of NRDS with PS replacement therapy, oxygen therapy
and extracorporeal membrane oxygenation.
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