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Abstract: [ Objective ] To investigate the characteristics of lymphocytes apoptosis in peripheral blood of coke-oven
workers and its influential factors. [ Methods | In this study, a total of 343 coke-oven workers were included. 1-Hydroxypyrene
( 1-OHP ) in worker’s post-shift urine sample was determined by high performance liquid chromatography. Subjects were divided
into low, medium or high exposure group according to the 1-OHP concentration. Lactic dehydrogenase ( LDH ) activity and
malondialchehyche ( MDA ) concentration in plasma were determined using spectrophotometry. Lymphocyte apoptosis in peripheral
blood was determined using flow cytometry. [ Results | The upper bound lymphocyte apoptosis rates of 95% subjects in the low
exposure group ( 7.9% ) was defined as the threshold to determine positive lymphocyte apoptosis. The positive rate of lymphocyte
apoptosis in the low, medium and high exposure groups were increased with the exposure levels( chi-square trend test, P<0.01 ).
The multivariate Logistic regression analysis showed that the medium exposure group, the high exposure group and the night work
shift were the main risk factors of positive lymphocyte apoptosis( OR were 3.42, 8.58 and 5.05, P<0.05 ). The results of correlation
analysis showed that lymphocyte apoptosis significantly correlated with urinary 1-OHP levels( 7 was 0.113, P<0.05 ). [ Conclusion ]
Occupational exposure of coke-oven result in an increase possibility of lymphocyte apoptosis, which relate to urinary 1-OHP level.
Night work shift is a predictive factor of lymphocyte apoptosis occurrence.

Key Words: coke-oven workers; lymphocyte; apoptosis; influential factors

[it% ]

PPl A T A R AR PR ), o 2307
( polynuclear aromatic hydrocarbons, PAHs ) 15 £ 4" T AP I E
PRI AR A il 45 22 R ) A LR A 5% o RIHFEE benzo(a )
pyrene, B(a)P /& PAHs #1190 &y, 5 M8 00 & A

[BEEWA JEEARPEES(H5: 30872137 ); 11PE4 AKFE
4 (4. 2009011049-1);  ILPG EERIA AR AHT 4
(%5 : 01200701 )

[1EEEAN 1WIEMS(1985—), U3, Wi LA WEoErm . PA e,
E-mail: huzhipeng0002@163.com

[ *BEMEE VP4 FHEZ; E-mail: zhengzheng200101@yahoo.com.cn

[ EEBAL T INPYER R A TR 22 B R 2 b=, 10 KR
0300015 2. INPYERALAEAIA R |, 1IH7Y BHF 041601

KPR IR 1- I ( 1-hydroxypyrene, 1-OHP )J&B(a )P
AR 1 WA Sl % UL Bk PAHs S P % 78 7K 12 B R A
AR i) o AN FEAVE 1k X B T AHLAA 32 D BRI
PR VAR 20 L) TR R el DR 2R ) 43T, R AR BBl
PR .

1 X&5F%
1.1 A&

TEICHEAEAR) 343 24 T AAEIBIFExT 4, Hoh B4 257 44
786 44, AEIE 20~50 %, Tl 1~334F, WF 5% X 42 1 T 43
A AEBI T 145 A WO T 27 AL H T 85 ARG I T 86 A .
BT BRI 7R o P Zeid G — 15N AR B3 % F e



IREE S PR 2011 45 3 H 55 28 #4553 ] J Environ Occup Med, Mar. 2011 Vol.28 No.3 - 153 -

TAAN ) 7 AR IEDF IO R EAE B, IS AR, WRE
# TS W C DAW KR FE 50> 100 AR, R 48 580 = W R =2
B x WARAR R ), PR (A R il 2= 1R, 214D
R ) WL s KA ET R BESST | REAE . AR TR AR
AT 2B ARG SRS S IBURT K I S mL, FFRBTEE,
53 8 MK FNIM A . AR X RIS IR, T IR 1- 25
(1-OHP ) & RN AE o

1.2 %%k

12,1 EFIEF B(a)PiRE R AN ZRI7Ed T, ol 4
JEE AN IR DX 2% P B3 AR AE AL, B AFQ-20A RUKY 42 R AL 47
(P ETIAACRHE A R ), 3 20 L/imin, #E20RA 4,
AN RRE J H A R EEW YR, KA Varian-Prostar 5 2808 FH (2, 54%
( [ Varian A H) )R B(a )P HREE

1.2.2 i 3 o FLER Jt 2 B (lactic dehydrogenase, LDH ) 7& 1% f1
7 B (MDA )& Z 8l & #4218 LDH F1 MDA 08 & ( Hh =R
EHEBAWARA R UK, 721 4066
¥ Unico 22w )IMZE -

1.2.3 ok 40 B o S il 2 ) A3 8 IR 0 Jf P R AR
2% ik ( phosphate buffered saline, PBS YANFERE SmLIESS, ik
T2 A o0 25 i b [ B AR B AR ) T RRIT S B ) 0 3 vk L 2
M, BT x 10° 40, % Annexin V/FITC-PTIE T3 7] £ ( H [
R U A IR R SR A IR A W ) B3R, F FACSCalibur
R AL ( SE [ BD 2 v )Wk I 240 M PR T4

124 R 1-OHP M & 422483 75 ¥ FH Varian-Prostar 7
1R RO AR AT A ( 25 [ Varian A /] ) IR AR T AHEG IR AR
1-OHP ¥ 3, HIWLET ( creatinine, Cr)if7 & ( o [ g 5t 88 A4
YA R v ) D BRIDUET Y5 BTl bR 1-OHP ¥ 52 FH AR JUURT 25
BRI,
1.3 it ot

FHSPSS 13. 0 B #EATGE 70 o B 1-OHP & Ji2 | 1M 3¢
LDH 75 1 . MDA % B R B 20 i 08 T SR 2 X B o SR IR
A3, FCUMTIEL £ ARERE" (G + So ) s, X H i
EHEATE I B, ARV FR 1-OHP ¥ & | 1M1 3¢ LDH 3 4 |
MDA ¥ 2 Tk B 20 0 1 3 25 5 R B 5 2243 W7 Ik B 4 i
T SR 1-OHP., 112 MDA 1 LDH AH 2 3¢ 2 5% F A1 5% 43
BT o 0 HLA 2 K56 o KB /KE = 0.05

2 R
2.1 AR FH—E R

PRI IR 1-OHP W BE /) = A [l BE 43 MK py 3
AR L RBFEA MR 1-OHP #JE < 1.52 umol/mol Cr;
FEFEA MR 1-OHP ¥ 9 1.52~3.88 umol/mol Cr; 5 52 B4 1Y
FR 1-OHP ¥ il = 3.88 umol/mol Cr. &2 FRZH 2 AR . AR
TGN _E PR ) 22 S A G4 L (P>0.05); 4%
TR TG | R . AR AR e 25 A G
(P<0.05), W#1.
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Table 1 General condition of subjects (x+sorn, % )

215 T4 (n=110) BB (n=114) TR (n=119) P
Group Low exposure group Medium exposure group High exposure group
J& 1-OHP( Urinary 1-OHP, pmol/mol Cr ) 1.04 +1.34 2.38+1.32" 12.48 +2.65%* 0.000
AL (% )( Age, years ) 35.02 +7.90 32.98 £7.12 33.32 % 6.66 0.080
T4% (4E)( Employment time, years ) 12.94 + 8.32 8.49 +7.14 6.71 +6.18** 0.000
PR (Sex )
i (Male ) 64, 58.2 81, 71.1 112, 94.1
0.000
4 (Female ) 46, 41.8 33, 28.9 7,59
W HRFE%L (Index of smoking ) 246.60 + 275.02 199.23 + 161.63 200.31 = 189.13 0.373
W% A ( Smoking ) 35,31.8 45,395 57, 47.9 0.046
3 ( Aleohol drinking ) 51, 46.8 62, 54.4 87, 73.7 0.000
HEET_EHEZET ( Type of work before the examination )
FA¥E ( Daytime shift ) 72, 65.5 77, 67.5 65, 54.6
HE( Night shift ) 38, 34.5 37,325 54, 45.4 001

[ 1" 5% % 4t 3% ( Compared with the low exposure group ), P<0.05; *: 5 & 5 % 41 b, %% ( Compared with the medium exposure group ), P<0.05,
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Table 2 MDA concentration, LDH activity in plasma and lymphocytes apoptosis of coke-oven workers( G + Sg or n, % )

| B 4H (n=110) haggEH (n=114) FAREEA (n=119) P P

Item Low exposure group Medium exposure group High exposure group Prrows

MDA ( nmol/mL ) 1.53+1.46 1.66 +1.37 1.75 + 1.54* 0.032 0.009

LDH(U/L) 130.98 + 1.31 134.46 + 1.23 158.67 + 1.56™ 0.000 0.000
ST ( Lymphocytes apoptosis )

SBT3 (% )( Average apoptosis ) 3.64+2.04 3.82+227 4.01+2.18 0.632 0.059

JHT=FAYE2R (n, % )( Positive apoptosis ) 4,36 13, 11.4 28,235 0.000 0.000

[E I EFEAKEHRBATEH5% FRAE(7.90% ) FAE(B1-F <7.90% % FAE, =7.90% % M) The upper bound lymphocyte apoptosis
rate of 95% subjects in low exposure group( 7.9% )was as the threshold to determine positive lymphocyte apoptosis. |, *: 51K % 2 41 . %% ( Compared

with the low exposure group ), P<0.05; *. 5 F 74 b ( Compared with the medium exposure group ), P<0.05,
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Figure 1 Scatter plot of lymphocytes apoptosis among different exposure group
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Table 3 Comparison of various factors between positive and negative

lymphocyte apnptosis( x+tsorn, %)

FHPE ( Positive ) B ( Negative )

(n=45) (n=298) P

T H (Item )

R 1=OHP( pmol/mol Cr )( Urinary 1-OHP)  6.32 = 3.30 293+325  0.000
AR (% )( Age, year ) 3320+£745  33.84+724 0.583
L% (4 )( Employment time, year ) 9.04 + 8.05 934+7.63 0811
P ( Sex )
% (Male ) 35,778 222, 745
0.636
4 ( Female ) 10, 22.2 76, 25.5
W4 ( Smoking ) 15,333 122,409 0332

W R4 %5 ( Index of smoking ) 174.81 + 183.72 217.72 +210.88 0.327

R ( Alcohol drinking ) 28, 62.2 172, 58.1 0.602
oAUl ez sisl
Type of work hefore the examination

F1¥E ( Daytime shift ) 14, 31.1 200, 67.1

0.000

PZHE( Night shift ) 31, 68.9 98, 32.9
MDA ( nmol/mL ) 153+ 1.70 1.66+1.42  0.187
LDH(U/L) 21533 +£1.63 132.74+1.29  0.000

2.5 AR AL T PR 6 SIS AT

FAPN, DUEPRE R TR R T8 R I
R LDH G I MDA & 58 B 48 i, 2% Logistic [l
T AT &S R o, R Ry 28 . PR AVRM K LDH 1%
PRSI AN TR SRR P AT G . SRR, B &
TR TR B AT R T BH I 19 OR(95%CI ) {E 43 by 3.42
(1.07, 10.97 ) F18.58( 2.78, 26.47 ), BT /K V- TFm i K.
WINPT A, faks Wi 2 It &, OR=5.054,
95%CI: 2.49~10.24.

F4 EPTNHEMALETPAMER Logistic 4347
Table 4 Logistic regression analysis on positive lymphocyte apoptosis of

coke-oven workers

75 H ( Covariates ) b Wald OR(95%CI ) P
{2 #Z 4 ( Low exposure group ) — 16.06 1.00 —
155 7%2H ( Medium exposure group ) 1.229 427 3.42(1.07~10.97) 0.039

155 272 20 ( High exposure group ) 2.149 13.974 8.58(2.78~26.47) 0.000

A6 PR R

Type of work before the examination

HHT( Constant ) -5.572 12785 — 0.000

[EIJEZENFH(S ), TROF), BECE=1, £=0), KAE(E=
1, =0), BE(REZEA=1, PHEEA=2, GHAEL=3) &
AT LR A (P FE=1, GFE=0), LDHEH(U/L), MDA 4 &
( nmol/mL ),

[ Note | Independent variable :

1.62  20.233 5.05(2.49~10.24) 0.000

age( years ), employment time ( years ),
smoking (yes=1, no=0), drinking(yes=1, no=0), type of
exposure ( low exposure group =1, medium exposure group=2, high
exposure group =3 ), type of work before the examination( night shift=
1, daytime shift=0), LDH activity ( U/LL) and MDA concentration
( nmol/mL ).
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