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Coal workers” pneumoconiosis (CWP) and chronic obstructive pulmonary disease (COPD) are
characterized as chronic inflammation of the lung in miners exposed to coal mine dust. The aim of
the present study was to compare the levels of serum lactate dehydrogenase (LD) and C-reactive
protein (CRP) as the inflammatory indices between subjects with CWP and those with CWP and
COPD (CWP+COPD), among a total of 97 subjects (27 control, 40 CWP, and 30 CWP+COPD
patients). The mean levels of serum LD (165.7 vs 184.6 U/L, p=0.016) and CRP (0.08 vs 0.15
mg/dL, p=0.002) in subjects with CWP were higher than those of in subjects without CWP. The
mean level of serum CRP (0.10 vs 0.19 mg/dL, p=0.008) in subjects with COPD was higher than
that in subjects without COPD. In an analysis of covariance adjusted by age, the mean level of
serum CRP showed statistical significance among the study groups, control, CWP, and CWP+COPD
(0.07 vs 0.13vs 0.19 mg/dL, p=0.005); the mean level of serum CRP in the CWP+COPD group was
significantly higher than that of the control group (p=0.001). The results suggest that a high level
of CRP in the serum may be associated with CWP and COPD in retired coal miners.
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WOl A=) By Fof #el HE 5o o s
o A g, 8% 9 S weska oloHs]

ATEAS FUG A5, #l Al 20 &4 A Retk= Qe ]
20l glof| FEE F7]= CWPE €27 &= lrHe]. AEk
+ A% Y frelatate] xekE o] Q7] wiZol CWP A 24 %
Fre]arate] ofaf) Wy El= S (silicosis) T HSg A5
A 7HAH, o] & QI #|7]5 £A4S et CWP= A
7 E7Fs P Wil 0] 271XITS Sl Aok ol %
A| 3 (prospective markers) 24| A& WES-2] 0|8 714
< Aok Aol S8t 7]. CWPLF COPDE #dst7] 9]
Sto] FHIPAASH o] ofet Feehd Holet H7]5 A
AL 2 7154 Htol o gt Xehihy 5ol o]=sar gl oL
of2]gt 4 B Wvl= o] AZSHA ARkt Xl g = ojokt
xeho] 7hgsitt, T3 B Zo] FrhE S FRA
S | Y} 775 o] Mg E= A0 Euf, o]t
1lof| o8 A ESHA] D/ o] ASE AL & 5 QEHS]. 2+t
AR JAIXE SHolete 238 49 714 Q1 o] §lof
T HZgo] Y %]7] wfofl, o]t f-filAtel| ke H
O A LEAF HA| X|&A 41 |7} 5 a5k

Lactate dehydrogenase (LD)= A2 SRR A 0] 82
5 Ql=tll, eyl @4 F LD %7 571k, ol
SHEE R 1 w7t LEeh AL 5[0l
o] X3 Adeiet Aol iokal skRITHTI. C-reactive
protein (CRP) A#H|Foll A 557t 57F5k= 953 cytokine
9l interleukin-6 (IL6)¥+ e T A o] gl om[11], COPD
SRl A &= A i 2wtel] vlel 85 CRP s =7t 5716, ©]

2ol ¢191 Fofl= A HE 1162 A o] rkal 3FATH12].
ole}Zro] CWPHU COPD ‘5 -2 o] Al 2£.20] 410 & Q18] A
Tt T2 AT A GO RSO A E Qi o fejd 5
7] o], o] et HAES Al A AR o] 8E F= Q)=
o, £X1 0= QI3 H9] HFol S Tsy] flof Al &4 4]
21 LDLFCRP 59 8% 557} o8- 4= lrkar sheiH7]
T84 COPDS} -2 715 &4l o] FAlofl UER = CWPe]|
A2l d% LD 9 CRP ol thet = Ears vt ¢l

2 A= CWP 9 COPD =48 CWP Hehs tiifo = &
% LD2} CRP s2te] Bl 15 S8 o] 2] et Ao} AYA| ] 27

o £448 BIA B,

Korean ] Clin Lab Sci. Vol. 49, No. 3, September 2017 215

R 7372 1ol W ot A} ghagt o] 2224} 163
% 7% T Ak aspartate aminotransferase, alanine
aminotransferase 1= gamma-glutamyl transpeptidase)®]
FFA1A] o) =2 LR 6682 A 219t 9782 A ATl A
2 3k}, di2Hnon-CWP 3 non-COPD)-2 2701311
CWP-& 709 0| Y=, CWP w2 19 37, 113 197 1119
1901 ar, 284 i d--3k5(progressive massive fibrosis,
PMF) 139 o] I}, Egt CWPE FollA] CWPRE Q= /A=
407019131 COPDE 5518 AHCWP+COPDh) 309 0|
.

2. CWP %! COPDZIEE

CWP2] Aeke 24 4= %7]7H(International Labor Office,
[LOYONA Askar §li= el wheh A-tehRke] g5/l
thote] LREAF A AR P29 Fatefst Ao 2¢]
of oI} ghojatg o 2 SFATH13). H|7 )% AAR= H7]% AAF
7](Vmax22, SensorMedics, USA)E o]-&d}o] n]=tF-1s}3]
(American Thoracic Society, ATS)/-+82-5718F3](European
Respiratory Society, ERS)ollA HAsH= 1 0= AJ2Y313l=
d|[14], =34 H&=Kforced vital capacity, FVC) 3 =4
A7+ Z 7% (forced expiratory volume in one second,
FEV)& S48k 0L, 2H7+9] ol &54] = Morris 4] 0 & Ak}
AcH15]. COPDO| Ak tiekad gl 3.57]313](Korea
Academy of Tuberculosis and Respiratory diseases, KATRD)
oA AT = DEE(%FEVI/FVC) 70% wte] L, &34
B2-718A] TIAIE FUeE £ FEV 0] 200 mL % 12% 1]vES.
2 3713 792 oHArH16]. 8% 5 LDLF CRPE= e A
G et &+ As A3 eketA 71(7080, Hitachi Technology
Co., Japan) 2 & A5l T}, Ao dAte] tiste] HEPRANE
E31o] o], 1A= A4 (body mass index, BMI), 24 =27
7k FA R, G 3 T EY o B 5O duHy EAS AL
SESITE. Al dRto] tsto] Atikod g2l Aol AT (informed
consent) FQkow, L2 EA|Fot A A H A A4 7] 3HAY
Ha2]9192](2011-30-02) Hoj9s & A4 Ag st

3. 8A=E4

£ SAEHL SPSS 17.0 (SPSS, Chicago, IL, USA)2.2

Vet % [DE AR 319, CRPE: /418
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(square root) 0.2 W3t o AL 31T, v wyte] Uxk
EAJL g -test, t-test Y EARLA(ANOVA) © & B w5415}
31, AT 2RO LD B CRPE] Bt e Sl A9
EAI3F & FEARL A (analysis of covariance, ANCOVA) 2.

(4]
o %2 X

Hum

Az, 7 B4 0] BAIA 0532 p<0.052 319
2 1

FAof|A, EZF CRP Bt =t WP 3 CWP+COPD
ol SAR O R FolotA F7FsE=dI(0.07 vs 0.13 vs
0.19 mg/dL, p=0.005), thZ-2F CWP-2 A4 0.2 §-9]
Sk x}o) 7} YIAA T CWP+COPD & thZto]] v]af 572
07 §9J8A &=th(p=0.001). 8= 1D Fi HE= T
Hof| H]8l CWPEY} CWP+COPDOl Al 328 AR B
T FAH O R FOJSIA]= ARITH167.7 vs 184.6 vs 182.7
U/L, p=0.173) (Table 3).

r—l.l

)

k=
2k

BMI, &4 =2717F, %FVC, & 04 S gl 189ko] Xjo)
7F gl o o], %FEV, ‘%FEWFVC% AR & Aol 7} At x13t A fefqritel] Aol Qe SEA o]
ATk 2ot Ao il 79 of 2] 71A] Hdeko = g 4= Q=
g, of2fet A olli= 1144 ofu] o] u|F-2 vl et AdAd 1t
2. 25 DA RP 5= 4 A3 | Btol, T T3, TR o vk
4% 1D % CRP &=+ A%, BML, #41e%7|7H &4, T A|HE 32918E COPD 5= €o 4= QIth8,17]. Agddtof
B 9 THOE ol 5 UukA el 2 ol Qlolek CWP  whEd A felihAl E AREAS S A9 A4
79 EZ 1D Hat H5(165.7 U/Lvs 184.6 U/L, p=0.016)2} *d%*é 7|22 gkg-o] vepdthal Harskal o8],
CRP B+ % =7} non-CWP+ Hr}2=K0.08 mg/dLvs 0.15 WP o 3 A1 A| e} Au] A 2 0] &A1} T o] 9=t
mg/dL, p=0.002). COPD wlx¢] €% CRP B+ &t 3 0@4 SA4& 7HITH18I. 28 % felatAl T AT
non-COPD#E T} +=9F01K0.10 mg/dL vs 0.19 mg/dL, 20| oty o] AR A ol A FEEIALASHA A u| WY
£=0.008) LD B+t s F At Aol7h §lolek177.1U/L 3t ﬁﬂﬂvA S0 A= A 0 & Euf, o]2fgk Fxlof| ot
vs 184.2 U/L, p=0.359) (Table 2). A=A 2gdo] AGE AL & 4 Qe8] T1eu AR CWP
AU FAH FANES AW QS FAY FEA 9 COPDY Avhh A ARl A G4 BE
Table 1. General characteristics of the study subjects
Parameters Control (N=27) CWP (N=40) CWP+COPD (N=30) p-values
Age (yrs)* 59.1+6.4 65.1+7.5 68.5+5.8 <0.001
BMI (kg/m?)* 24.4%23 23.3%3.1 23.6+2.7 0.309
Exposure period (yrs)* 14.9+8.6 18.5+8.1 17.5+7.8 0.204
%FVC predicted 95.7+11.8 94.0+£13.3 945+11.9 0.852
%FEV1 predicted 103.8+15.7 104.0£15.9 85.2+13.3 <0.001
%FEV1/FVC ratio 78.0%£4.5 77.6+5.7 62.1+68 <0.001
Smoking, No. (%)"
No 19 (70.4) 24 (60.0) 20 (66.7) 0.664
Yes 8 (29.6) 16 (40.0) 10 (33.3)
Diabetes, No. (%)"
No 23 (85.2) 36 (90.0) 26 (86.7) 0.662
Yes 4 (14.8) 4 (10.0) 4 (13.3)
Hypertension, No. (%)"
No 18 (66.7) 26 (65.0) 24 (80.0) 0.359
Yes 9 (33.3) 14 (35.0) 6 (20.0)

Arithmetic meanArithmetic standard deviation.
*Calculated by ANOVA
TCalculated by x -test.

Abbreviations: CWP, coal workers’ pneumoconiosis; COPD, chronic obstructive pulmonary diseases; BMI, body mass index; FVC, forced

vital capacity; FEVi, forced expiratory volume in 1 second.
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Table 2. Concentrations of serum LD and CRP according to general characteristics

LD* CRPT
Characteristics N
u/L p-values mg/dL p-values
Age (yrs) ~59 25 175.9 (29.0) 0.055 0.11 (0.62) 0.582
60~69 51 174.4 (32.4) 0.11 (0.38)
70~ 21 195.5 (43.7) 0.15 (0.76)
BMI (kg/m?) <25 66 178.3 (32.6) 0.680 0.13 (0.60) 0.354
=25 31 181.5 (40.2) 0.10 (0.34)
Exposure period (yrs) ~9 14 168.1 (31.7) 0.355 0.14 (1.03) 0.758
10~19 45 183.5 (39.1) 0.12 (0.35)
20~ 38 178.5 (30.6) 0.11 (0.62)
Smoking No 63 185.0 (37.0) 0.029 0.11 (0.43) 0.323
Yes 34 168.8 (28.6) 0.14 (0.61)
Diabetes No 85 179.3 (32.7) 0.958 0.12 (0.48) 0.505
Yes 12 179.8 (50.5) 0.14 (0.49)
Hypertension No 68 178.9 (34.4) 0.843 0.12 (0.42) 0.635
Yes 29 180.4 (37.0) 0.13 (0.72)
CWP No 27 165.7 (27.1) 0.016 0.08 (0.33) 0.002
Yes' 70 184.6 (36.4) 0.15 (0.68)
COPD No 67 177.1 (32.3) 0.359 0.10 (0.48) 0.008
Yes 30 184.2 (40.6) 0.19 (0.59)
*Arithmetic mean (Arithmetic standard deviation).
TGeometric mean (Geometric standard deviation).
ILO category of chest radiographs: |, 37 subjects; Il, 19 subjects; Ill, 1 subject; progressive massive fibrosis, 13 subjects.
p-values were calculated by ANOVA or t-test.
Abbreviations: CWP, coal workers’ pneumoconiosis COPD, chronic obstructive pulmonary diseases.
Table 3. Serum LD and CRP among the study groups
Age-adjustment Parameters Control (N=27) CWP (N=40) CWP+COPD (N=30) p-values
Before* LD /DT 165.7 (5.22) 184.9 (5.30) 184.2 (7.41) 0.056
CRP (mg/dL)* 0.08 (8.9) 0.12 (32.6) 0.19 (17.8) 0.002
After " LD (U/D)T 167.7 (7.21) 184.6 (5.45) 182.7 (6.63) 0.173
CRP (mg/dD)* 0.07 (12.1) 0.13 (21.1) 0.19 (14.3)" 0.005

*Calculated by ANOVA test.

TCalculated by analysis of covariance (ANCOVA) adjusted by age.
Ar|thmet|c mean (arithmetic standard error).

Geometrlc mean (geometric standard error).

"In ANCOVA test adjusted by age, the p-value of serum CRP between control and CWP+COPD group was 0.001, but there was no statistical

significance between control and CWP group.

Abbreviations: CWP, coal workers’ pneumoconiosis (CWP); COPD, chronic obstructive pulmonary diseases.
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3] LD3 T4 =

= 0 O

FEVio] 448kl 8% 5 LD 57t 5718k &
7ok e go] Qlekar SRelet. wheha] o At AE 2
SFaL CWP 9 COPD 52 52t LD o]/ A 7o) T de]
oot A7k D e st

g% CRP= AW A543
AN} T-cell 5-9] 23169} A3kE] o] Thof| A P ==
[20], CWPZkAte]| thet 7134 Q1 A7 AT FAR R 0 2 & gt
o] o]¢-%| 3! 3t} Fernandez Rego 5-12119] A8 ¢to] <Js}
S B A A H|5-0] 739 kol Bl €5 CRP &
E7h 57kl wizell A o] Aol thet AN FEA -8
Slckal 8101, Agusti 512218 COPD3HAIS] @3 CRP 5%

L5 9 B hRERe o 9k, B A
A uE 1 o2k 37RIEk B9l o ¥l Aol 8%
E:

L= BEARELAOA CWPH0.08 vs 0.15 mg/dL,
p=0. 002) 3! COPD0.10 vs 0.19 mg/dL, p=0.008)°]IA4]
ofstA w9kt AHS TAS Tl tixdt, CWPE Y
CWP+COPD+t 71l 414 0. & 981 5715t 9=d1(0.07
vs 0.13 vs 0.19 mg/dL, p=0.005), 23 CWP-2 5A1 4]
F-2Ao] lt=t] v CWP+COPD ol S48 0 & §-2]
SHA S7FH T p=0.001).

COPDE 5743t CWP 2hate]l gt &% LD Y CRPo] w3t
AePA7t glol A4 2l vl E7FssFAAI, ofH 1
Bt EE LD Fhe S AR 7o)/d2 QAN COPD T8
S TAGle] CWP Jetol|l A srt 57kl 02 B 01%
tl, AR ool ol = el o R
Azt ol A52l Jgol 9= PMFZL C\WP;L 70
19%<1 1379 1] B8 v 2l Aok et 9l %
#5(simple pneumoconiosis)] $17] WEO = 7
 CRP 515 CWP 4S5 $527} 571912 COPD
B350l U A v STk A 0= Belrk H|E CRP7H
371 st et A Aol AN RHY A A5 EAE
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A 87X F90] LD} CRP 45 vl skara} oot 874 59
LD Bt 5 %(165.7 vs 184.6 U/L, p=0.016)2} CRP B &%=
(0.08 vs 0.15 mg/dL, p=0.002)x= CWPZ- A {-2l8HA] 1=
t}, @4 %2 CRP B+t 55(0.10 vs 0.19 mg/dL, p=0.008)=
COPD*o| 4] =8kt AR ARt FaAREA oA, & 5
CRP Bt 5= g2, CWPH 9 CWP+COPD- 7ol 57|
o2 Fost zto]7F 11 2 (0.07 vs 0.13 vs 0.19 mg/dL,
p=0.005), CWP+COPD 2] &% CRP B+t 5 =7} 25
CFROJ8 A = UTHp=0.001). o] 28t Aib= w2 0] B4

& CRP<= R o] A2 4tof| 42 CWP 3L COPD2} 0]
Q= Ao R Holrt
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