« 208 - HEESHOLEESE 2014 4 4 A 25 31 555 4 W] J Environ Occup Med, Apr. 2014 Vol.31 No.4

XEHS: 1006-3617(2014)04-0298-03 FESZES RI35.1°1 CERFRERD : A [AZE#F5E )
B B0l TN B i e fi b i ing
T RER?, KRS, A, TAE, REAR?
WE. [Be] FRBIYEFEESEGTEY TAFEX LRGN ZE. [ Fx] UESEM) 261 L4 EL T

AME R B, A m AR, e o h AR A AR M 4R 4, BRI W s AT 0 4, L 133 4 dE B 40 T A RAT
BN BUAE g X B AL, AU Mk 40 Akt PR LA B B E T R BR R 4% A B (ALT ) A y- B A BE 3 KB (GGT ) A, ML R4
Frhek(ZPP ), fi4r% & (HB ). x40 # (RBC ). 20 A bb 2 (HCT ) B o 2047 A (8] o 4 A T B BR b ok 405 4 Ao A B A ol A
AFERFDh 6 . RN R g S S pr R, [ 4R ] B4 5 X B AW ALT, GGT 7+ % % X ZPP, HB, RBC £ j#
HHITFEX(P<0.05); B4+, & . (K44 2 6 5 ZPP, HB, HCT # F 4 41t % & L (P<0.05), % HCT( X i
AV )b, T AROAR L 5 X 4 B ALT. GGT 52 % % & ZPP. HB. RBC £ F ¥ H G it % & XL (P<0.05), HiEHEMMA T A
Ay o R A W G 4, ZPP L ALT., GGT & # %047 2 78 i1t % & L (P<0.05); HB. RBC. HCT & 77 2 71 %
RAGIUTFEN(P<0.05), [%#] BULEFEMTIRARLDAERENE AR, KHFEBTERAFERELSH —
W, T RIBA RS R A E
KR R R4S AL R0 mainfd

Effects of Occupational Exposure to Lead on Liver and Haematological Parameters LUO Jia',
ZHAO Liang-liang’, ZHANG Feng®, ZHONG Li-xin*>, WANG Jian-feng’, ZHANG Heng-dong* (1.Chongqing
Army Supply Bureau Office, Chongqing 401147, China; 2.Occupational Disease Prevention and Cure
Hospital, Jiangsu Provincial Center for Disease Control and Prevention, Jiangsu 210028, China). Address
correspondence to ZHANG Heng-dong, E-mail: hd-zhang@263.net + The authors declare they have no

actual or potential competing financial interests.
Abstract:

alanine aminotransferase (ALT) and gamma-glutamyl transpeptidase (GGT) in sera, zinc protoporphyrin (ZPP), hemoglobin (HB),

[ Objective | To estimate the effects of lead exposure on liver and haematological health of workers by measuring

red blood cell (RBC), hematocrit (HCT) in occupational lead exposure and non-lead exposure male workers. [ Methods ] Totally
261 workers exposed to lead were selected from a battery manufacturing plant and divided into a high and a low exposure groups by
blood lead level at 400 pg/L. and further grouped by quartile division. Another 133 non-lead exposure workers and administrative
staff were chosen as a control group. Statistical analyses were applied to analyze liver function, zinc protoporphyrin, and blood cell
parameters of workers with or without occupational lead exposure. [ Results | The abnormal rates of ALT and GGT and the values
of ZPP, HB, RBC were significantly different between the lead exposure workers and the control (P <0.05). The measurements of
ZPP, HB, and HCT were significantly different between the workers of the high and low exposure groups (P <0.05). Except HCT
which was different between the high exposure group and the control group, the abnormal rates of ALT and GGT, as well as ZPP,
HB, RBC, HCT, in the high and low exposure groups were remarkably different from those in the control group (P <0.05). The
results of trend analysis showed that ZPP, ALT, and GGT were statistically different among the quartile groups (P <0.05); the results
of variance analysis showed that HB, RBC, and HCT were statistically different among the quartile groups (P<0.05). [ Conclusion ]
Occupational lead exposure can cause elevated blood lead levels, and long-term lead exposure can affect the health of workers.
Effective control measures against occupational lead hazard are required.
Key Words: occupational lead exposure; blood lead; liver function; zinc protoporphyrin; blood cell parameters

: 10.13213/j.cnki.jeom.2014.0069 BRI AR Py 2R A AL B, R 21 R A R B

[ E£TB VLR EFQUEIE N 594 AAWH (45 : LI1201130 );
LA AR AR VBT H (45 : BK2010575)

[EE RN 1350 1. B H(1988—), <o, BALWIZAG I Ui ;
9T 5w FRALAR S ; E-mail: luojmgj@foxmail.com, #4475
5E(1986—), Y3, BRI WFFEJs1a): WOk AR 5 PF6 s
E-mail: zhaoliangliang20@163.com

[#EE1EE 15KIE4A, E-mail: hd-zhang@263.net

[fEEBA T BPCHFEML I A%, TIPS 401147; 2 VLJR8 BT
Bl F LI DA T, Y958 210028

FERI, MLLR G ORI B A RDE S RS, A
TS B IE A 2300 T e R 2 R U TR o X T
SEAE WA PR, B R T T
NH N RERS AN R BE BT, O T RE S BOh B MR
ARTFEAL N ITREAL | TFIRSE . MR B2 AU I R PR I B
K-, A PRI S A A A A s P A R B o T
A AL bR T S BRI SZ 4 B RE Y, R, AS RIS e T
R AL RS W CALT ), v- 25 G BE R K ( GG ) 11 9 T D e 4



B SHOL P24 2014 4F 4 A 55 31 &5 4 8] T Environ Oceup Med, Apr. 2014 Vol.31 No.4 + 299 -

b, 3 FHAEIF IR ( ZPP ) 1 I 40 B 2 55000 36 21 410 B SF- (AR
(MCV ), ZL4H M35 1l 21 8 11 7 5 (MCH ), 20240 0 ~F-33 1 21
FEIWEE (MCHC) > WE R IR R G651 gL T A 78
AP A PR R AL B IR IR P RE S M R G 2 1
B, AW E b T A TR, BFSEAR ]
V- 11 I A8 e o A6 422 ik A THE 10 JHF 00 R % L 2R 4 () 340
FERAGAZES, Jil— A Ol P R b TR s B 76 T
PRSI —E (R4

1 Xg575%
L1 ARt %

BEREIEE M) TN AT BN B 3 500 44 357 7 [m) 25 1
B, AT TS A0 I A5 JCEE OB B I T B i
st A TOR R R R S IR IS S 2 T .
()45 A 5 R ML L3 T, 0] 45 2437 RIS, AR5 AR A ) 2 08 A
FMIE G AR AT 25 5, e S IR R S s 1k 2 B A s v
BF 463, VREUT IR 2 4R 261 44 B4 i 55 1k T A S 5 i
20 AR P Al 133 44 AN AT T AR T BN B (35
A% B
1.2 ARAegRE LD E
1.2.1 M4k ZPP. 0 f 5 369N E 43 BSR4 2 mL H KL,
JHFZPUHEE, ™A% b G i AR A 52 3175 YL FIE 1M, >R FH PES0O £
PR F IR YR T ( 32 B4R 4 — SRR BRA /1) HEA 7 I AT
FE NS L R A 2K AR v S g (v S T 4
il ) AT B . SR T ZPP-3800 TR L i A i FINohsIll 52 A%
(T HRARER KB E) ) 4T ZPPINSE o R Sysmex KX-21N 42
B S MR AT B A S B2 | ) BEA T I 40 B S 4500 2
1.2.2 ALTH0 GGT Byl 2 fhEebkiin, £5.0, B )R s 5 A
OLYMPUS 400 %44 H g A AL ( B AR BARE 8w ) 4T
ioallJ8
123 44 R4E GBZ 372002 By MEE h i 2 Wrbnifi ), LA
MRV BE 400 pe/L o o3 HARUE , K42 2H 73 Sy sy | AR AR
1.3 %itFatr

7 JH SPSS 18.0 FR A X E i i AT )2 K0 | 463 . Iy 2250 AT
e SNK K56 o K5 957K 1 2=0.05

2 R
2.1 —#&HER

BEEH) Lot TR, S Al g Aot IR 2 23 F 59
PET TG, HEBRPE 5122 5 X FST A R o A EE il 2 -
PIAERY N (401 £12.2)% , RGP N (425 £12.5) %,
26 RIS P TR A8 22 52 TCBE 243 L (P> 0.05 ), st
ZHI AR | IR 9 78.16% . 59.77%; i BRAAWG AR | 1k
RN 73.68% ., 54.89% ., K, WiLH 19— M 1l ( WA |
YA ) (53 A1 22 S TEGEH# 2 L (P>0.05 ), 4 Fixd B2 2
H] e
2.2 AGA 45 R

FEMRZH Y 261 A48T 24 1E 2 (302.4 +109.4 ) pg/L, Hirp
44 )R (MU E = 400 ug/L ), #FRE A 16.8%. A BELH Y

133 AL HIME A (57.8 £ 18.1 ) pg/L, AR T &M 20 T A 5
W
23 ALT. GGT 4 25 %

ALT B 1E % (878 Bl J9 0~40 U/L, GGT #Y 1F % {875 Bl 4 0~
50U/L. #Y#2fali 4 ALT . GGT 58 343 51 0 29.89% . 31.03%,
X BEZH ALT . GGT 525 25 51 11.28% . 15.79% . 45 BIR,
B TN ALT . GGT S - 35 B 1 2 Al ek xet B2
(P<0.05),

L AR AT o S X R Fe B (1), SRR, K
ALT. GGT 5 2 R AZITH#E L (P<0.05 ),

1 5. RMFASITEANALT FIGGT R E XL

a5 AR ALT GGT
RENC FEE(%)  RBREAH FEE(%)
A 261 78 29.89 81 31.03
iRz 44 14 31.82° 14 31.82°
fRimstal 217 64 29.49* 67 30.87"
popiE| 133 15 11.28 21 15.79

[F ] 5atBats, »; P<0.05,

2.4 4B ek R dn dm IR R 25

FE R A S RA A e, BRIMANAE L2 (HCT ) 4h, AEnb
Wk(ZPP ), MLZLEE 1 (HB ), ZL40 /1 ( RBC ) 22 A S
(P<0.05), 15 AT ST R RN | 1 40 i 2 B0ss 1
W2,

F2 B.RMFERITERAN ZPP, MAMESHER (T+5)
A5 BAKC ZPP(umol/L)  HB(g/L) RBC( x 10%/L) HCT
EIILETEE 44 3.477+1.597 145.0+7.3"  4.80+0.359" 0.427 +0.0275
fRIMAS4L 217 1.407 £0.849° 157.7+9.6°  4.81+0.370" 0.457 +0.0285
X IR 133 161.1+9.6

[FE TG BEALE, . P<0.05, SR 3, #: P<0.05,

0.848 £ 0.410 5.02+0.358  0.452 +0.0383

I3 VA MR B2 11 Pas . Pso. Prs i S H 8 3 ik 4 0 R 4 4
55140 67 N IMASHEEE Ky 100~237 pe/L, 45 2 2H 64 A MERE iy
238~283 /L, 55 3 21 65 A MM RE S 284~341 pg/L, 244165 N
MASHRE 5342 pg/Lo, S8R5, LLZPP . ALT., GGT T 1EIE %
FEL A AR HEIEA T o2 B 384G 56 ( ZPP I B R 0~2.91 pmol/L,
ALT 1F %18 78 Bl 9 0~40 U/L, GGT B 1E % &3 >4 0~50 U/L ),
G5 NIR, AR 34805 0 RG22 5, IR 3,

£3 AREAEF ZPP, ALT, GGTRE R

7pp ALT GGT
ABONEC s SRR SR SR S SR
RIS BRI )
XTHEZH 133 1 0.75 15 11.28 21 15.79
W14 67 1 1.49 18 26.87 21 31.34
H24 64 2 3.13 18 28.13 16 25.00
H34 65 10 15.38 20 30.77 21 3231
%4l 65 25 38.46 22 33.85 23 35.38
X — 63.768 14.904 9.369
P — <0.05 <0.05 <0.05




- 300 - B SOV PE2E 2014 4E 4 A 55 31 &5 4 9] 1 Environ Oceup Med, Apr. 2014 Vol.31 No.4

HB. RBC., HCT A AE IE# (HIGE N, BORHAT
U9 AT 7 2253 B AT SNK A5 35 . HB . RBC, HCT 34845 1Y 5 22
SIRTEE R R, 2R IAE SR L (P<0.05); i Student-
Newman-Keuls £ 56 7E4 7 P ELEE o AN [R) LA R A 1 Ml 2L A 1
IS ELHB . RBC, HCT &5 RARAHN, K 4,

*4 AFEZESHB. RBC. HCTHR (x+s)

415 NE HB(g/L) RBC( x 10'/L.) HCT
XPHR4L 133 161.1+9.6 5.02+0.358 0.452 +0.0383
S 67 155.8 +8.6"° 472 +0.336" 0.448 + 0.0304* >
o 64 159.5+10.7°° 4.80 +0.374* 0.466 + 0.0266"
3 65 157.9+9.6"° 4.85+0.398" 0.451 +0.0263*~
a 65 149.0 + 9.5 4.86 +0.350* 0.442 +0.0330° >

[ £ ISNK A3, 53t M43, +: P<0.05, 5% 24 %, A: P<0.05,
5% 44105, ©. P<0.05,

3 itig

A =R, B RS R Z i i PIGE | Ak TE
AR o WM AT E A RS IR A S 2 a5, ilE AL
TAEIR, WIS A T LB B B RS, DU 5
R BE v o B PR P LIS M o 3, B BLZ )
KATUA R . B iR KRS R, gyl 7
MR &L, XTI 205 it 3, B KREAR
P AR A b Bk A , BB RE T A, B
Al MR AR N Z2 b A A AR, R IR AR G P A 8- S y- i I
P I8 /K g ( ALAD ) FIL£T 28 45 AT S0/ (0B D5 mhe
(ZPP)¥EZ | 2T R4 B>, M0 A RS e,

3R LRIV S [ MWNIS iE S =W M FU RS DO e
HRARA R AR LL A, FEMALIF D REFR AR ALT A GGT (575 R
A S X AL 0 T A B e A A B S A B S 5
i AR AL B ALT I GOT S R 22 R RS # 7 X, TR
2 FH AT o AT AR AR S RS, AR BE R 12 400 pe/TL
M TN EA 44 N, RIRN AR B2 5 BT 2 e R g 2 IRAR 4 1) 51
- KR, TEA R RIS T B IR A R A D B AL
REAERR, AT RER AR B S IR E R BOR UK
HAFRSE AR,

TR AR b 20 280 HB . RBC . HTC ) & Ak i
AU, HFIAE M A T K m BAIRR R S BTN,
EARBATMAN, 225 T F R X, SAIT B 2% AT
T b 2L R0} B2 1) 1 210 250 HB . RBC . HCT 21, 4511/
ZH RN B 22 ] 14 25 57 MR AR o, o I 4k 24 45 i 17
T, BETS I A i P kA2, RNk DXCORBE SREE &
BMELT 3, WIS HEE B ZPP ., ASFFE &8, 5 | AR AT RN
HRZL 1Y) ZPP W 15 LA 22 S 39 A e 24 8 X, 5 30kt i —
o AL R G AR S, ELS TR P I e B
iR, ZPP REACRA (1 F- B vk B I 52 oL IR K F-, AT AR
SR Al AN S B — T b

R B PR P el AR ( 261 ) $e U ok o dil s
JeXf HB, RBC. HCT #7253, S5 R RS A FiH+E

X (P<0.05 ), FHH SNK KB HEA TR LA, 56 4 410 HB 5 HA,
HHEEFA G R4 | 55 2 M HOT S5 A 40 e
i, ZRAGHFE S MBAR RBC 5 A 2 RA
GiitFaE o AN AR R B B AL R i 22 A, FTRER S
ABFEREA TR | R o AR ANBU A 56, FELAG MBS
HR] 2 R AR AL, LR BRI Rl AR T L
PEATE A4, AT Hg 5, o 1l 20 B S s b e R
FRFEIE R K, BARE R A Ry H S E— 0 FT .

O R G0 B IR FAE L R T R
A R R B AT Y A NN X v
J AR R, A AR AR SR A e 8 SR B A i, ek
AR NG XL, RS SRR s SRS AR
BVEAE T2 TAERR , st u& B2 | Bk F s BEmll
A, 4 GBZ 188—2007 { MR fHERRE I H AR RITE ) iy ik
SE WAL TN EA THOD g REAG 2 5 i X4 35 e b Al
BRI T A W, s B 0 2 i) 2 S R B /B ik 1225
BARFNBE RS, WAL TR, AT A 58 il BRIl
gt

AEE AR T L FRIGE R R,

S Lk :

[ 1 JZRMERE, SCHE, YEHAR, &5 BRRRAT SO etk i S mt ot [T 1. op
RV R, 2002, 29(2): 9-10.

[ 2 JSIPOS P, SZENTMIHALYI K, FEHER E, et al. Some effects of lead
contamination on liver and gallbladder bile[ J ]. Acta Biol Szeged,
2003, 47( 1/4): 139-142.

[3 @4, R0, wrte PO B i A X T 2hae
s [ 1. shAed7 3 AU A4k, 2002, 20(5): 374-375.

[ 4 )5, AR R, S0, &5 Ao AR S ss e e LT ). 2
F 14, 2009, 25(3): 369-370.

[5 175, An s AR R i A S8 s2ma [T 1. = a4 fid e
5%, 2009, 20(4): 423-424.

[ 6 1AM, Tethid, ZmW], & ByaRegx TR [ ) ] gl
P4 IR SR, 2007, 34(6): 294-297.

[ 7 IAZRIE, MWeRI, VERESR . o S2 IR X A LSV K | 2 it
BRI BIE ALA-D [ M 22 B 75 5 I 0 Ak sz [ ] vh ]
B 2006, 26(6): 673-676.

[ 8 IR AN /NEUIE B IR RN i FE [ D BT Wik,
2006.

[ 9 T2, sk, PR, 45 B T A e S 80T
PEAELT ] oh AR B AU A4S L 2002, 20(5): 334-335.

(10 MTmepR, SEHUAE B i ok T A M8 S S S REFE A s (k[ T .
R SHOEE, 2010, 27(11): 660-663.

[T PN TS A VEAD T A SR | I A R 24 /NI DR VR B2 ARSI 45
WAL ] T RIES:, 2004, 25(6): 671-672.

(12 ] R Lr  Z N e & st 2R 7 ol T A W e 45 o pr [ ] 7T
SRIRBTBEE, 2007, 18(3): 50-51.

(W FEHHE: 2013-10-22)
(BESCHtE . VEUR; Jnlth. (%, BOXt: 3k



