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[ Abstract ]  Objective: To investigate the correlationship between peripheral CD25% Foxp3™ Treg and Th17 cell-
mediated immune imbalance and the progression of chronic obstructive pulmonary disease (COPD). Methods: A total of sixty-
nine patients with COPD in stable stage or acute exacerbation of COPD were recruited from Shanghai Fifth People’s Hospital of
Fudan University from January 2012 to March 2015. At the same time, the non-smokers and smokers with normal lung
function, each 20 cases. were also used as the healthy controls. The pulmonary function of all subjects was evaluated. The
percentages of Th17 and CD25" Foxp3 " Treg cells in CD4" cells from peripheral blood were determined by flow cytometry.
The changes of Th17/CD4", CD25" Foxp3 " Treg/CD4" and Th17/CD25" Foxp3 " Treg ratios in the different groups and their
clinical significance were analyzed. Results; Compared with the healthy control group. the ratios of Th17/CD4" and Th17/
CD25" Foxp3" Treg in peripheral blood of patients with stable COPD were significantly increased (P<Z0. 05), while the ratio of
CD25" Foxp3" Treg/CD4" was significantly decreased (P<C0. 05). The ratios of Th17/CD4" , CD25" Foxp3 ™ Treg/CD4" and
Th17/CD257 Foxp3™ Treg in patients with acute exacerbation of COPD were all increased as compared with the healthy control
(all P<<0.05). With the decline of lung function, the ratios of Th17/CD4™ and Th17/CD25" Foxp3™ Treg were gradually up-
regulated in patients with mild, moderate, severe, very severe COPD (P<C0. 05), while the ratio of CD25" Foxp3 " Treg/
CD4" was gradually down-regulated (P<C0. 05). Moreover, the ratios of Th17/CD4" and Th17/CD25" Foxp3 " Treg in COPD
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patients were negatively correlated with lung function (P<C0. 05), while the ratio of CD25" Foxp3 ™ Treg/CD4" was positively

correlated with lung function (P<C0. 05). Conclusions: Th17/CD25" Foxp3™ Treg imbalance involves in the progression of

COPD, suggesting that Th17/CD25" Foxp3 ™ Treg immunomodulatory therapy may become a new approach for the treatment of

COPD.
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Mgz —" . ORI Z FFEIER , CDA" T 41
F8 COPD 56 1 18 M 4 1 I 07 vh &2 #EAE FRE . 4l
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PRGN O ) 0 e B B e Mg . B 19 il 2k
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mAg b & R BE O 1< 10° A/ mL (15§ fif
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KRUMPIA S HT T % BE4 . SCOPD 2H #1 AECOPD 4
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CDA™ T 4ifia iy i 43 A8 k., 455 (& 1,38 2) R
5%t B ZH A Eb , SCOPD 41 i) CD25 " Foxp3 ' Treg/
CD4 " H Z€ B i R A (P << 0. 05), AECOPD 4 1)
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CD25* Foxp3™* Treg/ % * 4.11£0.79 2.62%1, 11° 5.25+1,37¢
Th17/CD25* Foxp3* Treg 0.24£0.08 1.22£0. 962 0.73£0.33¢%
=45 Th17 Fl CD25* Foxp3* Treg 1§ CD4* T 4 E 23 kb *P<<0. 05 S5%J BELH Hh 4%

2.3 Thl17/CD25" Foxp3" Treg % #75 SCOPD &%
FHRe X & R THI Thl7/CD25" Foxp3 ™
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AN IH L, ¥ SCOPD 20 #% fiti T RE 43 A 42 B vh
S VHEE MR EE M. sk, Thl7/CD4" R
F1 Th17/CD25" Foxp3 ™ Treg HELEMW AR &5 FE
W HHZH (P<<0. 05) . ££ SCOPD 4% 40 35 25 F3E i 4H 41
(P<C0. 05), 3f H B 45 fili ) 68 73 9% i Ji&, Th17/

CD4" Fb % Ml Th17/CD25° Foxp3™ Treg H(H %
H T (P<<0. 05), CD25" Foxp3™ Treg/CD4™ [,
FRAEMHALL 5 TR AL (P<<0. 05) , B B 41 54
WM 4 25 5 8 48 it 2 B X T B 4L CD25
Foxp3™ Treg/CD4 " Fb ZAI% F 52 F 21 A1 3k W A0 41
(P<C0.05), Hf H B 41 f i 8 B 41 19 CD25°
Foxp3 ™ Treg/CD4" bt RAKG T BF 41 (P <<0. 05,
%3,

*x3 JERHEE RIMEEZEFD SCOPD £:3E 50 E M Th17 ZHBf.CD25 Foxp3™ Treg 4l 315 & Th17/ CD25 Foxp3™ Treg Lk {&
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XJ HREH SCOPD 41
i
JERARE (n=20) WAHE (n=20) BIEm=11) FEE(n=14) FEHEM=11) WEE (n=14)
Th17/%# 0.74£0. 16 1.16£0. 192 1.12£0. 272 1. 720, 33k 2.74 %0, 48abed 3. 54 £ (), 8()abede
CD25* Foxp3* Treg/ % 3.83£0.32 4,.37+1.02 3.98£0. 41 3. 18 £ (), 78ube 1. 75 %0, 19abed 1. 66 £ (), 61abed
Th17/ CD25* Foxp3* Treg 0.19£0.03 0.28£0. 092 0.28 £0. 052 0. 57 £0. 153 1. 57 £ (), 19abed 2. 35 (), §7abede

#4858 Th17 #1 CD25 " Foxp3* Treg i CD4* T 4 }d i) 1 47 L.
COPD 4 5 ;9 P<<0. 05 5 g COPD 41 [t

2.4 Thl7, CD25" Foxp3* Treg‘Th17/CD25+
Foxp3™® Treg 5 My fb ey 48 % e o b1 AWFFTE

aP<0, 05 AR M H# P P<<0. 05 50 M0 F i ;e P<<0. 05 542 i
&5 P<<0. 05 5 COPD 4 H#%

#4314 SCOPD & 41 i 1. Th17/CD4" | CD25"
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Treg WAE S IHUIBE N FERE B A AH G . 25 R R I,
Thl7/CD4" [t 2 5 FEV, % pred. FVC% pred H
FEV,/FVC Lt # # f F 5& (P << 0. 05); CD25°
Foxp3™ Treg/CD4™ [t % 5 FEV, % pred. FVC%
pred Al FEV,/FVC AR IEA K (P<C0. 05)

Th17/CD25" Foxp3™ Treg {8 5 FEV, % pred.
FVCY% pred, FEV,/FVC o F 2 i 41 56 (P <
0.05) . XLEEHE i, COPD & &N Thi7/
CD25" Foxp3™ Treg KA 5D Ge N FEA & B (19 AH
Kk (D,

% 4 4MEIM Th17 1 CD25* Foxp3™ Treg 5 fifi Th g8 B8 5 14 4 47

B Th17/CD4* CD25* Foxp3* Treg/CD4* Th17/CD25* Foxp3* Treg
it i EFE b
r{E P1H r{H P1{i r {8 P 1A
FVC%pred/ % 0. 663 <0.05 0. 567 <0.05 —0. 643 <0. 05
FEV, %pred/ % —0. 844 <0. 05 0. 785 <0.05 —-0.813 <0. 05
FEV, %pred/FVC -0.785 <0.05 0.725 <0.05 —-0.769 <0. 05
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(10 5 8 18 A M S By A T X e g R A Y
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K E B BT & A v AR, 1 38 T R S M
T R 20 s B 25 1 F S vE T 4
Mg, Treg Xf T 4R 43k HA B2
WTVER, Treg %35 Foxp3 Jg X Th17 £ B & 1 7t
AR . L. #F5% Thl17/ Treg S 76 A [H]
BBt SRR COPD HR 35 1A N AR 4k HLA T 22 )
KR8 L. B4 —%ifir &3, Th17/CD25"
Treg Vi /£ SCOPD f# 35 th A7 22 fk . (B I A B 5%
Foxp3"* Treg 7E COPD B F AN 4 {k., COPD g
I FE B R FR BN S 52 B 2 AT P il 2y
REMY ARt COPD it e () B 5 bR, Bk, A58
SR T {d X R AR . SCOPD % & AECOPD #
HAE R WE 5T R 4, K D 45 4l 40 i b Th17 A
CD25" Foxp3 ' Treg 5 CD4" T 4l & 4 Fe 25 4k
43 #1 Th17,CD25" Foxp3™ Treg 5 fiti ¥ fig it A ¢
P, I e 25 A B R Th17/CD25" Foxp3 ™ Treg
JAtE COPD & A Rtk J v i 9 3 A BE2A ML

A5 Thl17,.CD25" Foxp3 ™ Treg 18X} I
2 . SCOPD f #1 AECOPD £ 1) 22 35 15 100 45 5 &k
B SCOPD 4 i) Th17/CDA™ H =& &5 F X HR 41, T
CD25" Foxp3t Treg/CD4™ [t Z ik T Xt M 4H;
AECOPD 41 iy Th17/CD4" # CD25° Foxp3™®
Treg/CD4" W R ¥y T 4F 4l &k — 470 #r
Th17/CD25" Foxp3' Treg H.{H , & ¥l SCOPD 41 il
AECOPD #{#5 F x4 . X il COPD i & &
AL T Thl7 3k 4, AECOPD B # i CD25"
Foxp3™ Treg/CD4" L% T} & o] fE 2 H F COPD £

PR AR O T AFAEH A AE CD25" Foxp3 ™ Treg 43
TR 2R AL

HT R Th17/CD25" Foxp3 ™ Treg 1F
COPD H FFE T A BIF 585 X8 BRZH 73 S 3F W A 2H
W AHZH R AN ] 7™ R B2 1 SCOPD f8 55 % il 2 g
YRR 4 M. BT R AR ) Th17/CD4™ |
CD25" Foxp3 ™ Treg/CD4" F1 Th17/CD25" Foxp3™
Treg ¥ TAEW M 5 7F H.. i COPD ™5 & i
fy3E R, Th17/CD4" fil Th17/ CD25" Foxp3™ Treg
1E SCOPD 4324 Tt s N B2 COPD JF 45, CD25°
Foxp3" Treg/CD4 " He AW B T K, I Bl i i g
BHREIR. & 1 5 BRI 1 FEV, % pred,
FEV Yopred #1 FEV,/FVC K FAE W AR % 5 45
$7R7E COPD Rl (FEV, Y% pred JF 4 T B 848
FE B B Th17/CD25 " Foxp3 ™ Treg 2, 3 H.BE
T BE T B, Th17/CD25" Foxp3™ Treg 2 fiif i&
N, Wang 55 3 28 F A0 08 55 H0080d 57 /) B
COPD 7Y, fr A R it D e B Bt /N Th17/CD4™
1 CD25" Foxp3™ Treg/CD4 ™ {254k, 45 27 . 45
1 0 5% 7y 2 B PBMIC A CD25 Foxp3®
Treg, Th17 ¥ bt X B 21 B & 3% i, A 2 Th17/
CD25" Foxp3™ Treg Jo W] 728 4k 5 < 1 301380 /1N B
PBMC Flfii# CD25 " Foxp3 " Treg HoXif HRZH B g i
/>, Th17/CD25" Foxp3" Treg Ho X} 18 41 0A & 7+ 55 .
AWFRER G Z KDL,

MAHBFFE I RIRE AT Wang 255 1934 S2 86 45
Al L, CD25" Foxp3 ™t Treg 28 b A6 T Thl7 &
B> Fa 2P [\ Ty ) A A2 Ak 1 AE WK 2 CD25
Foxp3™ Treg i ot LA AH X il 2y filg 1 1) 4 WA
HHI T T m, BEE RS A AL X R
CD25" Foxp3™ Treg A] iEfE Thl17/Treg - ffij i it
PR . S AVICIE], Treg 4l /2 4N
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THE Th17 m44k R oh etz
fre etk I
WG STAT-3 3l % M| Foxp3 143k
Treg é}.,ﬂglsfm i
B FE W A 2 B T . W RE R i T CD25

M Th17 & —7#p
N A0 AT 4 b TL-6 F TL-21 45 F 7,
o 2 177 A0
I, CD25" Foxp3™ Treg/CD4™

(3]

(4]

Foxp3™ Treg %f Th17 4L #4E . COPD F
IR B CD25" Foxp3™ Treg/CD4™ Fb 3 F w1l
0 Th17 434k, T PR 4P N PR SRR 2 (HE Pl
COPD i J& , k£ T+ 1) Th17 K ] CD25"

Foxp3 " Treg A9 11 1 - 6 A 2R I8 245 s 3] COPD

[6]

Milg, Th17/CD25" Foxp3"™ Treg 58 4= 5% ffif, Th17
R CROK

AWFgEh, COPD B # i) Th17/CD4" .CD25"
Foxp3™ Treg/CD4" il Th17/CD25" Foxp3™ Treg
W& Il Th RE 43 9002 A0 A2 Ak BRI i — 25 2 B COPD

% Thl7.CD25" Foxp3' Treg fil Th17/CD25"
Foxp3™ Treg 5 Jifi T fE
Th17/CD4" 1 Th17/CD25" Foxp3®™ Treg ¥ 5

L7]

[8]
A0 5GP, 45 R BOR,

|

FEV, %pred .FVC%pred & FEV,/FVC ft% ., i
CD25" Foxp3™ Treg/CD4 " 5FEV, %FVCY% pred &

FEV,/EVC EAMH, LI FgsRik—

A8, COPD

HBFRN Th17/CD25" Foxp3™ Treg KM Fe 5
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