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[Abstract] Objective To investigate the expression of CD4 " T cell subtypes and related inflammatory
factors in patients with neutrophil-predominant frequent acute exacerbation chronic obstructive pulmonary
disease (NE-FE-COPD). Methods COPD patients who were treated in the hospital from March 2019 to
March 2021 were selected as the research objects. According to different phenotypes, they were divided into
the infrequent exacerbator COPD group (IE-COPD group,n =11), the eosinophilic dominant frequent acute
plus severe COPD group (Eos-FE-COPD group,n =13),and the neutrophil dominant frequent exacerbator
COPD group (NE-FE-COPD group,n =15). Patients with normal lung function and smoking history >10
packs/year were the control group (CTRL group,n=29). Bronchoalveolar lavage fluid (BALF) was collected
from each group.and the expression of CD4" T cell subtypes and inflammatory factors were detected by flow
cytometry. The correlation between BALF and lung function and the frequency of acute exacerbation was ana-
lyzed. CD4" CD28™"T cells and CD4" CD28" T cells were co-cultured with human airway epithelial cells
(hAECs) and divided into co-culture group and Control group. The damage of hAECs was observed by immu-
nofluorescence staining,and the mRNA and protein expression levels of ZO-1 and occludin were detected by

RT-qPCR and Western blot. Results The proportion of CD4" CD28™"T cells and 1L-1B level in BALF in the
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NE-FE-COPD group were higher than those in the CTRL group,the IE-COPD group,and the Eos-FE-COPD
group,and the difference was statistically significant (P <C0. 05). The proportion of CD4 " CD28™"'T cells and

IL-183 level were negatively correlated with lung function (P<C0. 05),and positively correlated with acute ex-

acerbation frequency (P<C0.05). Compared with the Control group, hAECs tight junctions were damaged in

the co-culture group,and mRNA and protein expression levels of ZO-1 and occludin decreased, with statistical
significance (P<C0.05). Conclusion CD4" CD28™"T cells and 1L.-18 may be involved in the occurrence and de-

velopment of NE-FE-COPD.
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JF 10 mL PBS H. & F i 2 40 #4433 % CD4”
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1] 98 67 B 4> CFSE Jrric B9 A3 b & 40
i ChAECs) 43 S i CD4 ™ CD28™" T 41 g 1 CD4 "
CD28" T 4ffs, 43} CD4" CD28" T 40 i + hAECs 41
(Control 41 #1 CD4" CD28™" T #fi ffi + hAECs 4 (co-
culture ), 3453 72 h J5 R+,
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1.2.5 RARKEEE

CD4 " CD28™"'T 4fiffl F1 CD4 " CD28" T 4 il %} I+
AR 72 h, W OEE-TR R R B W (50 ¢ 50) % I RE
20 H B 52 L 0. 3% CHBL4r 0 Triton X-100 3@ %, 5%
CJoT 5 4350 T B Wy by 25 B, 3B 4l S Alexa Fluor
488 #ric anti-occludin #ifA& (1 = 100, 3£ [ Invitrogen
P ED A A T A anti-ZO-1 iR (1 = 200,
ZE [ Invitrogen AN EDIFE SR E . IMA Alexa 488 45
WK =30, DAPI &4 v 5 7E BOG 3 R £ B R
(HA Olympus A A, 1X81) F#E17I%%,

* 1 BFHZFRENEAEL TR LR

e CTRL #H IE-COPD 41 Eos-FE-COPD 1 NE-FE-COPD 4
(n=19) (n=11) (n=13) (n=15)
W (T Es. %) 56.610.3 58.3+11.8 52.34:13.8" 59.8+11.8
P B/ on/n) 6/3 6/5 9/4 12/3
WM S (s /4R 40.5+5.5 42.746.0 39.8+5.8 49.6+9.8
7GR Fos 40l (x £5,X10° /L) 16.046.7 32.0410. 6° 183.0425. 7" 58.0+11.3"
759 Eos il (x+s, %) 5.1+0.8 12,442, 8 53,7410, 5% 18.743. 9"
FEV1/pred% (z=£s, %) 89.4+8.9 45.6+5. 8 36.6+5.1° 33.2+4.8°
FEVI/FVC(z %5, %) 94.1+5.3 51.444.1° 47.247.6° 40.846. 9%
A E O (s R4 0 0.840.1 2.6+0.7" 2.2+1.6"

", P<C0.05,5 CTRL 4 L% ;": P<<0. 05, 5 IE-COPD 41 I %% .
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TEHIR TR RS 4 % £ 2 h, TBST ¥EMR 3 ¥k, Bk
5 min, AR B —$T ZO-1(1 ¢ 1 000), occlu-
din-1(1 : 1 000) \GAPDH(1 : 1 000), T 4 °C#& K
Hid . TBST WP 3 K, &K 5 min, L A HRP
FRICIFEP R P (1 = 5 000) HiRIE 1 h 5, Bk
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LY QUR s SN R DN DOl [ hy =T
W EE 3K,
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PCR {%, SYBR Green PCR Master Mix # 17 RT-
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AAC CCG AAA CTG ATG-3', L 51#H 5 -TGA
TAC TGA GTT GCC TTC ACC CT-3";0ccludin iF
SR 5 -ATA ATG GGA GTG AAC CCG ACG-
3 ¥R 5'-CCA CGA TAA TCA TGA ACC
CCA-3"; GAPDH IE [ 51 ¥ & 5'-TCA ACG ACC
ACT TTG TCA AGC TCA-3', a5 #¥ R 5'-GCT
GGT GGT CCA GGG GTC TTA CT-3',
1.3 %itzam
K SPSS26. 0 # A iEAT Gt 2 b . iR Bk
Ph o ts R A BCR T ¢ K50 s 11508 6k DA i 5L
B EH TR AL R X R I AH DG 1
F Pearson fHE2r#1. L P<<0.05 NZERA G
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COPD 4 W] & Jt 75 (P << 0. 05); NE-FE-COPD #]
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T hE Aot e E IR 69 A8 K AT
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0.05);1L-2,1L-6 . 1L-8, TNF-a 7K - 5 iti 2y & 1 2
AR R ICH e (P =>0. 05), I3 3.4,
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*2 AEFRE COPD MR MR FKFEE (> L)
219 n IL-1B8(ng/L) 1L.-2(ng/L) IL-6(pg/mL) 1L.-8(ng/L) TNF-a(ng/L)
CTRL 41 9 22.05+3. 24 12.56+2. 11 23.08+2.28 10.18+1. 11 100.15+11. 37
IE-COPD 41 11 24.56+3.69 14.0343. 21 49.014+5. 69" 9.0340. 86 135.51423. 17
Eos-FE-COPD 4] 13 42.5346.59* 23.214+5. 32" 50.20+6. 72" 12.21+1.32 146. 73425, 66"
NE-FE-COPD 41 15 57.85+7.85" 19.62+3. 69 47,1944, 29° 15.37+2.58° 162. 84427, 38"
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%3 EZHEtR S I aE M AE K T
FEV1/FVC FEV1/pred %
i H
r P r P
CD4 " CD28™" T 4 |5 1t —0.425 <C0.001 —0.637 <<0.001
1L-18 —0.712 <<0.001 —0.834 <<0.001
1L-2 0.225  0.086 0.132  0.094
11.-6 0.082 0.511 0.048 0. 816
11.-8 0.132 0. 189 0.115 0.312
TNF-a 0.003 0.998 0.004 0.912

4 FIEHRE COPD S MEHFEMH B X TS

miH
r P

CD4™ CD28™""T 28 fifd |55 Lt 0.877 <<0. 001
IL-18 0.716 <0. 001
1L-2 0.113 0.093
1L-6 0.075 0.422
IL-8 0.117 0.314
TNF-« 0.212 0.089
3 i i

COPD & —Fh S P L B L i) 36 A A 1
P S R FE ) B i-COPD & 45 4 1F
el H RS R . 5 IE-COPD %, FE-COPD &
AR HEEL T A KO R AR 25 736 0T ) 4 DT
3D iR s AU A2 BR ™ ke A/ il A L R
SRR R R R 2 A SR P R,
Wt FE £ COPD £ Al 53 5 i e . W F A
[A A COPD ZHHLE AR 2 & T8 H BiaIT
FBAn B Z ARA R A

JeRE A B R M T s BAE T — B & COPD
5T E . AAEOF S & 8. NE-FE-COPD /& 4% Il
Wi ZH 4 8 M BALF ' IL-1a.IL-18 mRNA } &
A KR T gAY, 113 KT S
FE-COPD i # NOD ¥ 32 &8 1 3(NOD-like recep-
tor protein 3, NLRP3) %8 fE /MA 3 716 . LA H PRz 41
FfL ) 35 M 5 ) A 5600 L TL-18 KT B B R B T )
COPD FH,IL-18 5 COPD Z 4 i 3 451 5% | b 1 s 4
JfLFT C 28 (CRP) S IE A 5T 3878 TL-18 Al L)
T COPD B # W R G RAEKT, 5 J5 8L W & &tk
TNEAH G . ACTE 43 0 4 H i o PRk A R 2 118
KT & NE-FE-COPD 3% fdr G v RR e, A
ot & B COPD % BALF b 1L-18 K TH . H
NE-FE-COPD 4 1L-18 /K F & F Eos-FE-COPD 4]
Fil IE-COPD 4, ¥t — A 5 iF T 1L-13 5 NE-FE-
COPD MG, 4 K& i R & sh ¥ i 5k 52 TL-18 7&
COPD iy EEAE M B H It K& A 3 F 1IL-18 B
RIGIT 7 B I T 1L-18 WY 25 W % OF K458 1k e B
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R I IR 25 9 F 5% 2 U B 5w B TL-1R i 4k
MEDI8968 7 COPD () IT 1l K ik 56" . ik %
AT 324 Hl 32k S 5 W 2RI IR B oY 45 2R
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I R 338 590 B A AN 38 4 ik — PRV R s iE — 25 o0 i 3%
W1 . (1 COPD {2 —F 55 5t 1 % 0, o B o 72 e
8220 W B B[] 3¢ AU 43 41 -1 0T A % 1 i
5% . MEDIS968 fit i b B {1k = % 47 41 e . CRP Al
YL A K FRe R B s FE AT g, &
BLFINAE M5 R R 20 M R = 0 R T o e e
I L 2R 7K SF 55 F IR A TL-1R ik MEDIS968 w]
fifi f ¥ 2 25 . MEDI8968 ] i i 4 o 3% A ¥ COPD
A e BRI H R B 20 i S R E AT 4 AL YL 3X T g
S IL-IR PriR s — AR A . (2) MEDI8968 Xif
IL-18.1L-1a A BE & B W 1E HT, T 5 # X COPD 7R A
—EF R L TL-18 80 1L-1a N ¥R bR 09 55 5
FEPUR AT %6 BYIA IT U T BB B IL-1B8. IL-1a £
COPD H A AR VEFBLE] . (3) I R IE 97 B AS B J e
MEDI8968 J& % 7F fiffi 2 21 PN 15 2| 1 38 ‘B 1Y 1l 25 ¥k
25 1A BRI R I7 AR — A s I &=, IR A
BN TL-18 76 A [/ & 8 COPD w4 /5 FH HIL il Atk —
AT, L)L 3 56 ' ) NE-FE-COPD 4= ¥ 2
i 22 ) I FF & AH L AR 1) 36 97 1 DT 3K BI0KG o s
JFIE M,

AW K M5 CTRL 4. IE-COPD 41, Eos-FE-
COPD 4 It %, NE-FE-COPD 4 BALF t CD4"
CD28™"T 4l il /5 b 4% . IRl B, o CD4™ CD28™'T
400 F1 hAECs 31555 72 h J5 ,hAECs B % %422 5|
FEE A . UL CD4 T CD28™! T 4 fifd A 8 3 1+ 5] =,
I bR AN R 405 2 5 NE-FE-COPD 5 # 4= 2
2., CD4' CD28™'T 41 M /& 75 i & fi #f hAECs
TL-1B 7K -1 52 Wi - Je 20 5 %% 3 22 o 5 L ik — 25
5T

Zi b FF &, NE-FE-COPD # # BALF 1 CD4 "
CD28™"'T 4iiJifg /5 b  , CD4 " CD28™" T 41l Jifd ] fiE 3
Ib A HEASCE b R 40 Y 545 5 3 NE-FE-COPD 5 3
b5 911 )17\
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