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Abstract

Objective: To explore the roles of IL-6 and IL-8 in pulmonary function impairment among occupation-
ally dust-exposed individuals by analyzing the correlation between the expression levels of IL-6 and
IL-8 and the degree of pulmonary function decline, and to evaluate their diagnostic potential as early
biomarkers of lung function injury. Methods: From June to December 2023, a total of 160 workers
with a history of dust exposure in a coal mining area of Taiyuan City were recruited as the dust-ex-
posed group, and another 80 healthy individuals from the same mining area without a history of dust
exposure were selected as the control group. Serum levels of IL-6, IL-8, TGF-$1, and TNF-a were meas-
ured, along with pulmonary function parameters, and their correlations were analyzed. Results: Com-
pared to the control group, the dust-exposed group exhibited significantly lower FVC%, FEV1%, and
FEV1/FVC values (P < 0.05), along with significantly higher levels of IL-6 and IL-8 (P < 0.05). Further-
more, correlation analysis revealed that the levels of both IL-6 and IL-8 were negatively correlated
with FEV1% and FEV1/FVC (P < 0.05), showing a moderate negative correlation (r = -0.419) for IL-6
with FEV1%, and a weak negative correlation (r = -0.250) for IL-8 with FEV1%, whereas no significant
correlation was found between TGF-£1 or TNF-« levels and FVC%, FEV1%, or FEV1/FVC (P > 0.05).
Moreover, significant differences were observed between the lung injury and non-injury subgroups
in terms of work years and the expression levels of IL-6 and IL-8 (P < 0.05). Conclusion: Elevated
serum IL-6 and IL-8 levels in dust-exposed workers in the coal mining environment are negatively
correlated with declines in pulmonary function, suggesting that they may be considered as potential
biomarkers for early assessment of lung health in dust-exposed workers.
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2.1, — PSR

IEHL 2023 4 6 H & 12 ATERIET BN X AT/ RER I B TN, LGN 240 4, AL REE
S 160 4 T AME SR, HTH N 11~37 45, ~FH T (23 £5.80)4F, 4k TN
ZWPAH: 11~20 4. 21~30 4F. 31~40 5. 533k 80 A AN X Joky 24 7 B8 50 0 R R A4 5 1 o) R4

PN © FHINERM R REH: @ RiIMEAL TR >34,

HebrAaE: © BEAARERM . S E . oMb B MRS B s @H AR TP B, W
KM, BRGSO UEHA2 A ) B S G YE (R AR > 10 x 109/L 3% C MR
I >10mg/L); @ iz BRI & © U0 1A H A0 5T I3 S G0 2 1 354 st o

22. Bk

221 —fRFRE
BARERY . S, RE. BB, Ol TR,

2.2.2. MiThEERE

fd HI4E [ Jaeger fifi D REAS I ACHAT NG, W E Fa bR G35 F 70 & 5 $i £ 7 4> L (Forced Vital Ca-
pacity percentage of predicted, FVC%). 25 —#0H /10U AR 5 FliHE | 43 i (Forced Expiratory Volume in
one second percentage of predicted, FEV1%) 2 H Lt (Forced Expiratory Volume in one second to Forced Vital
Capacity ratio, FEV1/FVC), LA&4a45 > 80% N IEHbniE, KT HAE AR .

2.2.3. HREEEFHM

ALK EFF KL 5 ml, & T EDTA HuktE dr, RIS, 3000 r/min #££5.00 10 min, HCEZ L
TG T—80C ISR N IRAF, K FH I S s W [ 25 (Enzyme-Linked Immunosorbent Assay, ELISA i) 52 ifiL
i Interleukin-6 (IL-6). Interleukin-8 (IL-8). Transforming Growth Factor-g1 (TGF-$1). Tumor Necrosis
Factor-a (TNF-o) &, k77600 [ 2 E R&D Systems A& (IL-6 $¢5: D6050, IL-8 #5: D8000C,
TGF-p1 35 : DB100B, TNF-a #%'5: DTA00C), fuill R &% 754 0.7 pg/mL. 3.5 pg/mL. 4.6 pg/mL F1
1.6 pg/mL, #LAWAEF REIY < 8%, HLIAAEH REFY < 10%. P B R R G s AT

2.3. FTheERtp%ErrfE

R 4 5 2 2 RO 2 4y 2 il D BE V2 Wbt , 45 & ASHIF 78 85 » K33 2 DL AT — 2 -8 e N “ il
A" « FVC% < 80%TiliH{E A1/5k FEV1% < 80% i i1 {E fl/5k FEV1/FVC < 80%. <2, Fif =Iifgbxs
¥ >80%F AN “HliRmmEAE” .

24. GtFESH

BRI SPSS 27.0 Gt ift. THEET R DU (%) For: FFEESOMITHEFERILI X +s %
Ny ATEE IR AR T & TORE DU A BOR DY 2 BRI FE R o IR 2 A T BERHA (] B R O 22
3BT (ANOVA); X T JE IEAS 40 A (T H R HERLE, 4H 18] L84 Kruskal-Wallis H &2 36: , 7 46 (8] 22 533 ik Mann-
Whitney U £4% . 2 ARG WAL R 5 k58 . Bl D R4 b5 -5 4 i Rl 2 18] A AH S R F Pearson #H2G 4y
Bro WRIR/KHE @ =0.05, LLP<0.05 %57 EA% %5 L.
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3. &R
3.1. FAEXTRAOSHHE

PIZHN SR SR0SS WRO S I B AR R B (BMDALIRT LR, 227 o4t it 52 7 (P > 0.05)
(WL# 1),

Table 1. Demographic characteristics of study subjects [n (%)]

=1L ARMRAOFEHEDN (%)]

4151 (IR R, X+s) WA (%)] Y (%)] BMI (kg/m?, X+s)
of B2 80 40.10 + 8.40 56 (70) 24 (30) 2469 +3.51
£z Ao
11~20 4 60 43.52 +5.99 44 (73.30) 16 (26.70) 2553 +3.40
21~30 4 56 49.86 +4.72 40 (71.40) 4 (7.10) 26.39 +3.75
31~40 4F 44 53.33 £ 1.86 27 (61.40) 27 (61.40) 2450 +3.76
FlI2 18 1.15 2.75 7.17 0.81
P1E 0.05 0.91 0.06 0.49

3.2. AR A MRE FRIAKFER

H R IL-6. IL-8 RIA/KTHEZE E T X4 (P <0.05); TGF-p1. TNF-a Fik/KF- 55 L
B, BRGNP > 0.05) (W& 2).

Table 2. Serum cytokine expression levels of workers in a coal mining area of Taiyuan City (pg/ml, X+s)

# 2. KEWEET X ITAILEMREFRIEKFE(@Eg/mIl, X+s)

25 1% IL-6 IL-8 TGFp-1 TNF-a
it B2 80 0.29 +0.04 2.77£0.01 8256.65 + 175.34 3.79+1.79
Eoeticl

11~20 4 60 114.48 + 8.85° 4864.02 + 95.32 8283.25 + 257.29 7.01+£1.21
21~30 4E 56 119.19 +19.16 5021.80 + 190.5° 7936.01 + 468.59 8.86 + 3.76
31~40 4 44 128.28 +32.33¢ 4965.19 + 204.79% 9167.50.02 + 372.53 5.79 +1.80

F{H 18.45 307.02 0.76 1.80

P1E <0.001 <0.001 0.520 0.151

e 2RISR LR P <0.05.

3.3. #EAEMNTIRLE AR ThBEIGAREL B

FHRHN FEV1%. FVC%. FEVI/FVC ¥R ECT XA, HZzERBA S (P <0.05) (4%
3).
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Table 3. Comparison of pulmonary ventilation function between the dust-exposed group and the control group (X +s)
= 3. LB RAMMIBSINEELLB( X +5)

45 1% FEV1% FVC% FEV1/FVC (%)
xR 80 99.15 +0.16 99.25 +0.22 98.10 £0.2
Heh

11~20 4 60 85.17 + 1.612 81.73 £ 1.66° 8158 +1.25
21~30 4 56 85.50 + 3.882 76.74 £ 3.47° 77.57 £3.012
31~40 4 44 79.00 £9.15° 75.00 + 6.95° 76.33 £5.98°

F1E 7.80 15.07 20.11

P fH <0.001 <0.001 <0.001

VE: A RREXIRYLELE P < 0.05.

3.4. HpAEF 5 EhIhsEIRFRAE K¢ 4T

MDA R, 1L-64 1L-8 /KP4 55 FEV1%. FEV1/FVC )2 2% M 2%(P <0.05), 15 FVC%
TGt 5 L (P>0.05). TGF-A1. TNF-a 73755 FVC%. FEV1%. FEVI/FVC #4004 5 (P >0.05)
(W7 4).

Table 4. Correlation analysis between cytokines and pulmonary function parameters
7= 4. MHREF SR IR ARE R AT

IL-6 IL-8 TGF-g1 TNF-a
il D RE TR AR
rg PE ra PE r g P ra PiE
FVC% -0.104 0.358 ~0.145 0.199 ~0.054 0.560 ~0.160 0.080
FEV1% -0419  <0.001 -0.250 0.025 -0.014 0.882 —0.156 0.090
FEV1/FVC -0.356  <<0.001 -0.243 0.030 -0.151 0.101 -0.177 0.080

7 AR4E Pearson A58 REUMASTE, |r|>0.4 NFHEREMSE, 02<|<0.4 NFHRK. IL-6 5 FEVI%HIH (=
—0.419) yrh &SRS, IL-8 55 FEVI%HIAH = (r = —0.250) 55 Al 5%

35. FiThEEREBMGARTS TELET AELRFHELLR

R4 2.3 W U e A it KA o AR 3545 2 (n = 84) 5 it/ 2 (n = 76) . PHALTE Tk, IL-
6 Fll IL-8 FiL/KTFERAF G2 (P <0.05); HANAERLG = X (P> 0.05) (L% 5).
4. 7Fig

SR A A ER A BRE IR 2 —, (EERT TN E IRy 2 55 v 22 (B S [ 9]« 0 2 8 Ik 40 P 7 gt ) i
BT, 5IRRAE. gibWittL . SIEEZE LA, SmiREMES e, TRIMOVIR M. Ik
RE MRS ERS. AP EERHR FVC%. FEV1% M FEVI/FVC R F LT AT IRA, $RRTEEH ZE M
WA THAEFERS, FBERML R 4 R 55 S T RE T B  AHOC[10] [11]. BeAh, B4R Zk 73.3%.
FHZE S LT R2EYR, KR e BUS M SO . P e Thae L ThEE T % . Hochgatterer Z5:[12]1)
WEFCRE, WK S50k 24 2% 53 6 il Th 6 1 F T sz i) HoA P [RIVE DRI 3 2 TN o A% A AR
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Table 5. Baseline characteristics of dust-exposed workers according to the presence or absence of pulmonary function impair-
ment

5. MINEERBIARTS TIREE T ARLAF IR

T H fifi AR5 4 (n = 84) it 54 (n = 76) tizly? P
T, X+£s) 4443 £6.11 46.42 £6.78 -1.382 0.171
BMI (kg/m?, X<+s) 2553 +3.76 25.84 +3.23 -0.395 0.694
TGF-41 (2100~62,200 pg/ml) 8230.51 + 1854.57 8353.24 + 1969.62 ~0.287 0.775
IL-6 (0~630 pg/ml) 99.77 (65.44, 132.46) 118.44 (70.48, 208.85) -2.072 0.038

IL-8 (270~41,750 pg/ml) 4919.18 (4481.10, 5329.89)  5178.52 (4684.41,5489.25)  —1.619 0.042

TNF-a (0~108,430 pg/ml) 4.93 (2.71, 4.93) 4.93 (2.71, 6.99) -0.818 0.413
TH#, n (%) 3.913 0.047
11~20 4 35 (41.67) 25 (32.89)
21~30 4E 20 (23.81) 36 (47.37)
31~40 4E 29 (34.52) 15 (19.74)
BRI, n (%) 3.495 0.174
2= 61 (72.62) 50 (65.79)
7 23 (27.38) 26 (34.21)
B, n (%) 0.000 0.990
by 20 (23.81) 27 (35.53)
5 64 (76.19) 49 (64.47)

HHE 2 98Y%% A IR A7y AR RURL F] I8 o WG WA I AR R A A, AN 2% K0 2 2ol B AE T PN, (B Y] B
AT P Ry A AR R BTG I, SRR . BRI, B T AR R R E S TR R IE
AR, LR, R R s Al AR R Bk Bk, SEUMIhREAL@nE =, JTHZ ThEE 25
SIS, BRI TIRER) 2 TR br 2 52 N BE[13] 0 X5 AT O il A 0 415 i B 0 2L ) 3 22 T NEAT J 2
FAIE PR 7R, T2 O Ry 242 B T D e st i i fE R A R IR — B

IL-6 72— Fh il ECVEN A e 2T AR 20 M AT A Rz 24060 50 9 (KT A IR 7 AE SRR B S s E S
FAABUE R RAFEAE R OAEHI[14] 0 1L-8 2 th BT AR 4L« rh P RL 20 A=~ g JULE B 55 20 s 1) 4
HEERL -, A 2 M JOAEPE SO (8 A 4 0 B . ASHIETUAE R, Kb 42 A9 TN 1L-6 AT IL-
8 /K-F I m T IR, H 5N R IEMAHK, AUFFT TGF-1. TNF-a Fik /K1 5xf A L H TG
WEESE, X5 EME[IS]FERY 5302 Wb B4R P WE 7C S DR i S8 (4 L35 A i TNF-an TGF-1 &5
U T R 45 AN — B0 0T IR RE s AR B AR AR S . TGF-BL A2 il - A ERE v 1% 0 3R Bl
¥, B AR S5 T T RN AR A B DOAR B B 2 T e TIAHE FE0 SO TN, e THr %
B e T AORE ISP B TP i A HE I S AP A 53, RIS TGF-p1 KPR 2 T TNF-a /E
L) SWEI SOE R 7, HORETSCRAT PR M 2 1R AR, AR VERR AR SO R T, HRIA KT
REMKE ALk, BCRIUNA LRSI T i AR 4 5 S A RO FF 2R e . BRI, PSR Rl R R
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TN A Ak (B A R, AR AR WA 0 1 47 75 AE 90 S W6 S i s e Y N gk
— PN .

UEAh, XFIH Dy RE AR AR ORAS TR T NIRERRFAE LA, R4 20 5 i A 4ELAE T . IL-6 F0
IL-8 FIAKT I, ZRAG GRS XEIHIR 1L-6 1 1L-8 7] feAE R TN HIME0 48 0 I b7 K 38 B
R R EEZAER, H IL-6 A1 IL-8 Bk S R R FEHUIMEIC, SR, THEZMWINRE], IL-6 F
IL-8 ¥ AR Rr v 2 REF R AR, MG &l WL T, B & i AR SR GRS 2 MRS .
TESEBRERV A FE IR AT o, SR X AR bR A7 7E — & M BRBH R A, TR B S #iEh. IR¥E
T Dy Be RS 25 FRAEAT 255 FIr, LSl SRS Wrslm b . ARBEFE T IL-6 A1 FEV1% 5 b 45 5 52 1 AH
K(r=-0.419), IL-8 Fl FEV1% 55 FUkH 5% (r = —0.250), /s IL-6 S5lThaEmE R R T %Y, HFA
FERR AL DAE A SIS RS W T B BRI, # 1L-6 AT IL-8 T DA% Rt A Ay At 2 2 T it s e bR ot
HIPELE AR G, IR TN BOER i 5 B % 0 T PR R 3

RSB AW FAAAELL T RRMEFRE B, 55—, BHFCRAMBm, JTTEfE IL-6. 1L-8 /K
ST S T e T B T B R R OC R, ) BB e A B T e B o B TR . 5, FEAR SR
AR (R 160 71, xFHEZH 80 ), HIIRE KIET B X, #FFRLEL I SMENEZ 2] —E RS, K
RFEELA L. FRBEAKABEFRIITION . 5=, ARUFRRH L RE ST EEIEE (R
AR R ES SiO & &4F), 1A [F 2 BR /KT n] fe 5 4 M [N 1 fe S5 BE % DIAROG . 2504, 40 Ml
TR 7R, RAESHAS IS AR A R AR Sy, H R HARIE AE AR DGR 7 (40 IL-18+
IL-17 55). S, ARBEXHIbH0 4 TN 0 R B (BRI . PR ZE 1 B A PRl SRR Ae) AT W20 40 A, 7
REFERE T 40 PR 7 5 A [R1 SRl DO e 40400 (0 e S M SR TB o AR ORATT 8 AT E AN JE AT SRS 4 (1) 8 i

ZE LFTIR, 1L-6 H1IL-8 KPR T i A S D BE (1) R B3 AT S e AREnr TN i 3 Je Fr 284k . ELISA e
DR PR e S (E5E HE R M RAF, MShEEELe). S AR, #4680 TamiraEs T
NIl A FER GG, TSR B IATE . 2T, 98D AR AR 2 AR SRR, R TN & ik
1R .

==
= BH

AT 7T L3 I A T 0 B BE R A AC BE R (R 2 b1 (2023047); E IS S5 E AR LR K H W EEE
HUE R E A

EETH
RIRTTRH R 2022 4F KIRPEST LR GUHT IS H (R F 905 202244).
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