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Detection and clinical significance of Th17 cells in peripheral blood

of patients with chronic obstructive pulmonary disease
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Zhuhai, Zhuhai 519100, Guangdong , China)

Abstract: Objective To detect the response level of Th17 cells and related cytokines in peripheral blood
of patients with chronic obstructive pulmonary disease (COPD) and analyze its correlation with clinical indica-
tors. Methods Peripheral blood was collected from outpatients and inpatients with COPD in our hospital.
Flow cytometry was employed to detect the levels of Th17 cells in peripheral blood. The levels of interleukin-
17A (I1L-17A), Interleukin-22 (IL.-22), and the human tumor necrosis factor « (TNF-a) were detected by en-
zyme-linked immunosorbent assay (ELISA). The lung function was also measured and the COPD-PS and CAT
scores were assessed. The correlation between the proportion of Thl7 cells and each index was analyzed at the

end. Results The proportion of Th17 cells and IL-17A in the AECOPD group were higher than those in the
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SCOPD group as well as those of the healthy control group. And the SCOPD group had higher proportion of
Th17 cells than the healthy control group. The expressions of 11.-22 and TNF-« in the COPD group were higher
than those in the healthy control group, and the differences were statistically significant ( P <0. 05). The AE-
COPD group had lower FVC and FEV, % pred than the SCOPD group, which had lower FVC and FEV, % pred
than the healthy control group. In addition, the two subgroups with COPD had lower FEV,/FVCY% than the
healthy control group. The COPD-PS score and CAT score in the ASCOPD group were higher than those of the
SCOPD group, and those of the SCOPD group were higher than those of the healthy control group ( P <<
0.05), indicating significant differences ( P <{0. 05). Correlation analysis results were as follows: In the
pooled COPD group and the AECOPD group, the proportion of Th17 cells was negatively correlated with FVC,
FEV, %pred, FEV,/FVCY% ( P <0.05); the proportion of Thl7 cells was positively correlated with IL-17A

and CAT score ( P <0.05).

Conclusion Th17 cells and IL.-17A in peripheral blood of COPD patients may be

used as indicators of COPD staging to reflect the aggravation of the illness state of COPD patients.
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5 AN 015 R) B RO L 28 R B A B B AL
L2 B Ak 9k 40 B 43 B W ficoll 57 g B &
E GE 24wl f5 4 3 W A 3£ E Gbico 24 #l, RP-
MI1640 ¥ 32 B W R AW APC Fric il Ht A CD3,
PerCP-Cy5. 5 Fric M HTL A CD4.PE #ric 4t A IL-
17A . ANBY FCR BHWi# Fel. 3216.,0. 01 mol/L A9 FBS
B [ 2% H BD 2 A, FITC #7i2 B9 Ht A dead/live
(FVS520) 1§ H ebioscience 2 7, I1.-17A ., TNF-a
T1.-22 it 16 4 22 W BfH8 36 CELISAD A& 38 77 5 W YT
T B 2 ) T 2 200 L R 3% BEL T 50 R [ A i R I B
FE BD A+,
1.3 PSR4y B S 7 W COPD &
N B R A AR R L2 5 mL, Ik B 40 A 4
W AT 9 AR B0 R I R K R AE T —80 C
2 RS W 4B b a] Y RSS2 40 i R R AN A A M 2 G T
FBS Ve )5 » & 10 Y0 B84 13 19 RPMI1640 35 5% W)
R A I A8 A o) 3R REL T D AR 37 °C AR Rk B
FERRN P E 6 h J5 A7 i 2 40 i g 8 504 .
L4 M ge b WS A A 08 s 77 0 4t
FH FBS 358k 2 . mA APC #rid B 3T A CD3,PerCP-
Cy5.5 #rid Bt A CD4. PE #ric W HT N TL-17A,
FITC #Ric 4L A dead/live (FVS520) ,FCR BH. I 7
F 4 CEYEYL 8 30 min. PBS i5 0k 2 W5 [ a2 & i i
AbPEAS 30 min, B0 JF A PE #Ric B P A 1L-17, F
4 CHEYEYL D 30 min, FBS ¥k % 5 A 20 20 g 43k
G oallR
1.5 ELISA kil W4E Mm%+ IL-17A 1122
FTNF-o B B2 4G, H AR 45 VR M98 A0 ¢ 19 ELISA
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5] K A FF 5 IS A AR A2 T i ] Spearman
B P<<0.05 AR ZER HA G E L,

g% e — i A Esg k. M E KRR 30 2 HR
min, Z i S E SE Rl D BE ARG A SR SF Ik 2.1 2l — RGO il 2 B8 Kl PR ITA 18 B 2 A

Vb T el K B 15~ 20 min J5 5 52 il D RE 4G 2
K FE ARt 45 . FVC.FEV, %pred fil FEV,/FVCY% .,
L7 WRIGIRAEbR R AR (M5 . BMIL (& .
CRP. 140 (WBCO) | Mk 40 i L il (NEUT %) | ik
CLAH M L ) (LY 20) 558 05 &, i F§ CAT 3% 4 3% 4l
COPD & Zi & FE RO, i J] COPD-PS ¥ /1 i £
fdt e X IR ZH i COPD mfa & .

1.8 itk R SPSS 23. 0 # 4 (IBM) X %%
P HATGEAT 50T s X T BB R o A3 s X T
A A A 8GRI A i 5ORE, DL (e £ )
Fon MR T 25 57 MR 50k B K 50 O kL A UK O 22
FF AT I 50T W 45 4 1E) 25 SR LSD 2 5 47 Bk
5 A5 E ] Brown-Forsythe 1 #4743 81 , 3
&40 18] 22 S f# ] Tamhane’s T2 ¥ £ 40 8] 50 B 45 &
TEZS 0 A A3 A 1 Pearson B2k AH 53 HT 5 %%

ARBEFE T, HEAAE 3 A2 2 R LGB X (' =
4.74, P =0.09,3 A2 X & EFH . BMI L2253
TG0 X . AECOPD 4 (M 2 A % filt e xf i 41
FETFRECP <<0.05); AECOPD 41 FVC.FEV, % pred
i T SCOPD 4. H SCOPD 4 % T {a B % I8 41,
COPD W4 FEV, /FVC Y% BK T fa FE X B4l ( P 3
<0. 05) ; AECOPD 4 COPD-PS 4y .CAT PE43 0+
SCOPD 41, SCOPD 41 & T filt fE Xf 41 (P ¥ <
0.05); AECOPD £ % SCOPD #H . fg B %) B 20 WBC,
CRP BT & . kA G it 2257 (P <0.05),H
SCOPD £H % filt B % B8 £, WBC ., CRP JC4t 2% 2 5
AECOPD 41}z SCOPD 4 H % NEUT % ¥ 5 T fit B
XFHRLH (P <<0.05), H LY %MK FAa X I 4l ( P <
0.05) 453 1,

Fx1 ZH—BHER AHHERIERITNIERLE
_ ik B X 1R 21 SCOPD 4 AECOPD 4
B F P
(n=30) (n=30) (n =30)

EiR/ % 65.40411.93 69.2349. 34 70.8349. 09 2.249 0.11
BMI/(kg * m %) 20,4841, 45 20.9341.18 19. 3643, 85 3.20 0.05
CRP/(mg =+ L™") 5.781.27 5.8743.34 32. 49426, 92 28.93 0.01
WBC/(X10° « L1 6.53+2.10 7.5241.39 9.07+2.90® 10.03 <<0. 001
NEUT/ % 61.37+13.07 69. 06413, 48" 72.094+12. 0° 5.53 0.010
LY/ % 27.7049. 68 21. 9349, 34° 19.16+=7. 96° 6.99 <<0. 001
COPD-PS [n] 4 /53 1.5740.68 8.40+1.19° 8.90+1.03" 52.96 <<0.001
CAT/4y 2.97+1.88 15.73+5.78° 25.0346. 38 142. 39 <20. 001
HEM/ (g« LD 43.20£1.74 42.07£2.45 41.17%£3.31° 41.68 0.01
FVC/L 2.864+0.78 2.3740. 80° 1.96+0.72% 10. 38 <<0. 001
FEV, % pred 95.53420. 09 57.03423. 62° 42.50419. 04 * 51.03 <<0. 001
FEV,/FVCY% 82.2945.17 54.95411.11° 50.50413. 62° 74. 41 <<0. 001

FOXNUHERHHENGEDXRT; Q5@ FEAEALE a: P<0.05,45 SCOPD 4 th % ,b: P <<0.05,

2.2 ZIRHEFRIEIL-1TA B CDA+T 41 H A B AH 2% — e —
i S o A I DR W O NU RO AR R & o T = Tesa
(FSC R 5T (SSO WL R E TGk g iz~ {2 2" & -k
CDA+ % 40 19 BB 1] 17 40 BF CD3+IL-17A+T 2 2] I £

Mot CDA-+T 4k 2235k ¥4 Thi7 it 5 ks : 1%

. 570, AECOPD 4158 # 40 I th Th17 41 . M s
IL-17A # F SCOPD %1, H SCOPD # % T fi HE X1 i PN e
41;COPD Wi W 41 B % 1122 TNF-o % e B % 18 41 g T s w w T
L AR G R L (P <0, 05) ./ AECOPD 4 . P <0.05,

5 SCOPD 4 1L.-22, TNF-a A W B 3 25 5, 45 5 0L & B 1 3#4%ik4%M IL-17A.1L-22 . TNF-a k%

1.8 2.% 2,
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; 38 9l E%;
; i 302-LL- G2-LR|
58253 5000200 10.3%0 .23 2 { ik T T T § T T T T T T :, |-;um.. T
ey FITC. FEEEN A APC-COBA i Z PerCP.LD3A
A B & D
FE A HT A BT (FSCO) Fr ] m /A #k 4T (SSC) B W ok B 40 2 P1;B. & P1 @ 2 &, Fl FITC 4
T A A dead/live(FVS520) B i & 40l , & 4 4 R7;C: % R7 @ fe # &, Al PerCP-Cy5. 5 47
B WA CD4 B CD4-+ %8 ML &, & 4 A R10;D: 78 R10 40 j 7 =, B APC #7138 8 40 A
CD3. PE 4zt 94t A IL-17A B # IL-17A+CD3+ /CD4+ & 41 fig, b 14 ,
M2 Thl7 @0} % X 40 JE 2 A7
R2 ZHHFRIZEIL-17A CD4+T 4 A6 L ) K 48 55 4R BfL [ F 7k F Eb 8%

20 531 n Th17 4 kb il / % IL-17A/(pg » mL™") IL-22/(pg» mL™Y) TNF-o/(pg *» mL 1)
fi o X6} B 24 30 1.2240.70 10.66+1.61 103.58+11. 57 30.56+3.55
SCOPD 4 30 2.1640. 98" 13.56+1. 68° 124. 00412, 06* 37.844+3.54°
AECOPD 4 30 4. 40+2, 23% 15.6241.91% 130. 78 +15. 93" 40.20£5. 22°
F 37.521 61.566 33.843 43. 466
P <<0.001 <<0.001 <0.001 <0. 001

FEOXNHELHREUGEDRT;OF @ FEx H 4 k%K. a: P<0.05,5 SCOPD 4 % ,b: P <C0. 05,

2.3 R FANE M Th17 40 M b 5 B h g Ll PR 3E
MFE kR B M S PE 7 COPD & 91 41 &% AECOPD 41
th, Th17 28 il Lk 5l 5 FVC.FEV, % pred fl FEV,/

FVCY% R AR (P <<0.05), H Th17 4 ifl bk 5] 5
CAT 4 R IEA X (P <<0.05),SCOPD 4 Ul A
etk R 3,

# 3 ZiHFISNEM Th17 AL 6 5 R Th g (G R IFE M 18 4R A 4B X 1%
Th17 40 FVC/L FEV, % pred FEV,/FVC% CAT/ %y COPD-PS/ 4y
Lt A5 / 20 53] r P r P r P r P r P
COPD 4 —0.426 0.001" —0. 440 0.000" —0.390 0.002" 0.543 0.000" 0.236 0.070
AECOPD 41 —0.398 0.030° —0.479 0.007* —0.393 0.032" 0.371 0.043" 0.127 0.505
SCOPD 24 —0.199 0.291 —0.036 0.851 —0.227 0.227 0.187 0.323 —0.078 0.681

/f :a: P <0. 05,

2.4 COPD ## Thl7 40 L 5 4% 1 48 Fr 19 40 5%
a8 8 COPD & IR 4% Thi7 48 b 5 10-
17A 1122, TNF-« . NEUTY% ¥ 2 EMH X (P # <

0.05).7E AECOPD 41 7, Thl17 40} 5] 5 1L-17A
B REIEMECP <0.05),SCOPD 41 Th17 41} 1t 1]
5 RYEFEPRI YR WA P A5 R 4,

x4 ZiRkETh7 EELLAI S RERMISIRHOMEX G
Th17 41 NEUT/% IL-17A/(pg * mL™ ) 1L.-22/(pg » mL™") TNF-a/(pg * mL™")
He 451/ 45 531 r P r P r P r P
COPD 41 0. 288 0.027° 0.499 0. 000" 0.437 0. 000" 0.321 0.012°
AECOPD 4{ 0. 259 0.167 0. 389 0.034" 0. 360 0.051 0.312 0.093
SCOPD 4 0.275 0.149 0.138 0. 466 0.163 0. 389 0.120 0.537
ek B X 1R 4 0.042 0. 827 0.141 0.458 0. 245 0.192 0. 406 0.026*

/f :a: P <0. 05,
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2.5 COPD H#& Il DI RE 5 98 5E [ W 38 b 10 FH O 1k
AAFFE N COPD i B &0 #7, FEV, % pred 5 1L-
17A1L-22 , TNF-a 53 2 A 52 ( P <<0.05).FEV,/

FVCY% 5 IL-17A . IL-22 2 H A P <<0.05); BITIE
M1 B, AECOPD 4, 34 oK e B0 i I 35 AH G 1
s,

%5 COPD EBEMIhae 5 RIERMIEHRAIEXE

B IL-17A 1L-22 TNF-«
EERN
r P r P r P
FVC/L —0.244 0.061 —0.298 0.021 —0.099 0.453
FEV, % pred —0. 443 0. 000" —0.378 0.003" —0. 262 0.043*
FEV,/FVCY% —0.980 0. 002" —0.313 0.015" —0.214 0.101

/i :a: P <0. 05,

3 itig

3.1 Thl7 #jgfe COPD &4 &R myfEH  COPD
B IS 1 12 P R LA IV 4 i R R 40 R T
FEAE R0 BE rp i) abk 0 200 M g ) o DX 3R Al
SR, COPD B T bk B 40 B A3 F il A i 522
OB R B AL O B i 200 1 2 o] AR 0 A S R
SE H UG AN AN M E S8 . Th17 400 i 26 8 53 vk &%
A 3k 4 e T 9P A AR 22 R i th R RS TR T RE
BT O E T 26 B, Th17 20 M % 43 4k 2 #0 2% mT 3 iy, Jf:
FLAE 5843 09 R R LA ARATAS [a] 1) 400, 26 B AR AR
R 2 A T B D) 8 Sk A AR 18 M R ORE R A Y
Th17 ik U 40 B, 7T LA 43 53 #% ) 58 2 B0 £ 9 Thl7/
Thl 5% Th17/Th2 F &L, 74 IFN-y, T-bet 4",
£ COPD W, XU W H %5 gy fF 584278 Th17/Thl 40
MR L5 COPD 14 B RAEA X .

AR B 25 RN 5 4 M . COPD &
Th17 48 M bk ] & 2 F+ /. H AECOPD 4 i 3 #&
SCOPD 4 #75 , Th17 40 i Lt 7t 5 2% F =y . B %2
)R AR 5T & 3 COPD 35 #h A o i i Th17 4 Mg
W5 FEV, Yopred Z A 2 A G, 2 W] Th17 46 fl7F
COPD KL s AW 7E A A .t T Th17 48 mT 28
PR 12 M R E K B 9 I Thl7 4iife 5 COPD
4 S PR AE A OC . BETEDFSR 45 R R 7 00 22 6% 5
LA M M R RE Th17 20 M i B0 1y ', X 5 AW 5%
GEAALT . COPD 1y 2l 25 3 72 Fn ™ 35 2 B oy B AR T
PR B 55 LR B S B i S g A 2T L B s AR
SR Eey [T PSRNy aa SN L AN L =l ol o = B £
F LT Th17 404 COPD #& & 4h A i b 7h v, HofE
W Z 5T, i — PR R IR AT g COPD Y
TR YT AL A R A B0 AL Th17 40 i 2 AL 8 5 nl
AE R 7E AR EE ] AE & A= Th17 40 M (L HJ& [ Thl FAD
eI RAE S5 1 T OB IR YT RIS ) R BE H bR
3.2 Th17 MM SIETIRER X R EARMARED. 5
fat B X B 4 L % . COPD # #& FVC.FEV,/FVCY% .,
— 532 —

FEV, %pred %% F ., H AECOPD #1%f SCOPD 4
TR, AH GRS BT R . COPD A 41 & AE-
COPD #H - # 4hE I Th17 4tk il 5 FVC.FEV,/
FVCY%.FEV, Y% pred 2 fi tH¢., X #i W] COPD & &
i T BE R M5 Th17 408 Lt 6 7 = sl 2 fE 5 % B —
FEAKME ., BAME U R Thl 41487 COPD B
R SR WA 55 ) a9 T s o H 5 AROE B ZE TG, X R
W] Th17 40 il 7] 68 5 COPD {4 5 3 A= 3 55 4 600
is Ty B F8 b S22 W7 A3 32 BR A 2% 001 48 bk T T2 B
COPD Jf #l il COPD #Y %4 E %, {H Jili 3) & 45 45 1£
COPD & v Bl B (5] A2 b AH X 55 12, AS i v 6f 100 0 £
TN 0 W B B R . AW bR AR T RE R Bk T
COPD & H i iy i 748 458 45 1 o 20 4E o A, DX kgl
Al 55 B 1 Bl KA D6 . ARWESE T Th17 20 i L 4l
St sh A A0 6. Br L Th17 40 A vl 68 Bk H) W
COPD ™5 7 B K s Wi bn ik .

3.3 RAER AR EAR IR 5 K 2 Et
GE—F T AR5 & B, COPD HR 3 55 i i X A8
HIL -17A B ZF T+ . H AECOPD 4 f#4 % SCOPD
B IL -17A A 5 2 5 s A5 OGP 4 B $2 7s COPD
BAESMEIM P E IL -17A 5 FEV, % pred Z [H] &2 1 4
K % I8 TL-17A FKOF- 38 0 [R]RE AT Js 12 B fii 28 3 4 95
T, BFFEEM, ME 1L-17A KT & o] g5 £
i 358 2 0 & AH G L Bl COPD 45 8% i ™), 748
REL T 1) 2 A R4S 1k 2 JR il R v TL-17 A SRR ik
L 200 B 1 o O Y ok 22 B g B Y OG0 B
P Re ] LLFEAR COPD B & 1 B YL RS s 55 — Jy Tl
FE AT 00 08 55375 5 0 M A= b /s B 2 40, TL-17 A Re 22
G W63 N A 5 | S I v M A B 1 1 AR L 5 SO AT M
B PHZE R AR, R TL-17A & Th17 20 M B
43 06 8 R IE A 200 L PR A HOR R I A AR BR 3%
A B 3 i A A T R A R [ A S g S M A
REAA L REA S 2 . BT COPD H 3 il &6 1
P2 1 9 E DA R R 40 A IS T A R AE R TL-17 A Sl it
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P 33 g R A0 B R T BE 2 COPD 9 B A= B 2%
BN 2 — . AN RS AR O 4 BT R . COPD A&
FHME M Th17 40 b il 5 TL-17 A 521 AH ¢ X i B
R IL -17A P T 12, COPD & 4 I 1L-17A
T34 4T W] BE f e COPD 23 41 & 1 b Th17 40 i
T3,

REAEOFAE 0 s, COPD fR 35 I /Y TL-22 1y ik
J3E g A Bl R (E g R R R L 22 S
AFFE T, COPD W 37 41 £ & A1 J&] 1L i T1-22 1 ¥
JE 43 590 v T4 BE X BB 4, COPD 5 37 41 1] 11-22 oK UL
A8 fk . COPD & Jf4H Th17 40l Ll 5 1L-22 %
KFRIEMIE, Thl7 M2 11.-22 A IL-17A 1) £ %
AR 122 PhIA] TL-17A 35 S 7 A 058 K AR A8 % T
K, BSHEMRE T 1L-22 fERE LI OER . 1L-22 5
IL-17A —FEER LA R VE R RAE RAEA . TL-22 5835
JEARE R AE S R L 5T BoR ] g5 TL-17A AN
1L-22 Z [R5 A 06 0, 55 AN 5 0 1 S TR) B Bt
IL-22 thn] G B AT AR E B 0. 4 1 5 088 & B
IL-17A F 1L-22 Z [8) ()15 52 45 LA B T1-22 o 24 ik fq
& COPD 1) 32 ZLARRAE , 5 040 B B g A< e Al .

A5, COPD W 41 f& 5 #h J& 1 H ) TNF-o
{14 3¢ J3E T T4 B Xk IR 41 L {H COPD W 7 41 #8 & #1 A 1fi.
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