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Abstract:

[ Objective ] To assess the relationship between workplace concentration and biological monitoring level of dimethylacetamide
(DMAC), and to establish its occupational biological exposure limits.

[ Methods | Urine samples of 32 workers exposed to DMAC from a 4, 4’-diaminodiphenyl ether plant before and after work shifts
on day 1, 2, and 5 were collected to detect urinary N-methylacetamide (NMAC) by gas chromatography. Air samples were collected
with individual samplers during work shifts to detect DMAC concentration. Multiple regression analysis was used to assess the
correlation between urinary NMAC and air DMAC, working years, and age. Meanwhile, occupational health surveillance data were
collected to analyze dose-effect relationship.

[ Results ] The 8h time weighted average concentration of DMAG in workplace air was (121.32 + 164.31)mg/m* (1.30-818.20 mg/m?),
and 26 air samples exceeded the national occupational limits of DMAC (20 mg/m®) with an unqualified rate of 81.25%. The pre-
shift and post-shift urinary NMAC concentrations were not different among different workdays (Ps > 0.05). There was a positive

-{EE AR T ERRSBERRI 2P,

[E€WAE | b HHE LA TE ZATHRUE S FRR R DA S5FHTER (RS 15GWZK0201)

[ EE® T MBR(1984—), &, Wi+, FEEIW; B m: Bk P4 ; Email: yangfeng@scde.sh.cn

[ HE1E# 158K, E-mail: jiaxiaodong@scdc.sh.cn

[ & Eafr 11. g Tigommpy OB A Sl 1 200336; 2. LMk THURBIARE, ¥ 200041



« 048 - http://jeom.scdc.sh.cn:8081 R 5BV E2 (] Environ Occup Med ) 2017, 34(11)

relationship between post-shift urinary NMAC concentration and air DMAC concentration in workplace, with a regression equation
of lgPyuac (mg/g)= 0.303+0.677lgw ¢ (mg/m’) (R?=0.725, F=63.18, P<0.001).

[ Conclusion ] There is no obvious accumulation of NAMC in urine of workers exposed to DMAC. Post-shift urinary NMAC

concentrations are significantly correlated with DMAC concentrations in air, displaying a log-transformed linear relationship. Any

urinary NMAC afier work shift during work week could be used for DMAC occupational exposure assessment. According to the

national standard for DMAC in workplace air and the derived regression equation, the occupational biological limit of urinary NMAC
is recommended as 15.27 mg/g for workers exposed to DMAC afier shift.
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Table 1 DMAC concentrations in workplace air in different groups

DMAC % ’ A
éﬁﬁu FAR DMAC E;J.\ i E‘N?({E WE OWE
Toup " concenltration m " Median GM
TR A BAE 6 0~ 13 13.5 495 47
Low level exposure
*Wﬁﬁﬂéﬂ 15 >20~ 209 1064 623 523
Medium level exposure
TV B e

11 >120 ~ 1219 8182 1746 2203

High level exposure

2.3 JF P NMAC KF

RGN, A28 TARE., K&
TADARBHLEMANIK, A2 REQWHHE 18T
AR LEHEAZEIE HYEE N, BOLR  NMAC /i
ERRTAGITTN, R2ERER: R8B8ELTASE
H AR FR 1 NMAC /K380 24 R BERT AR ( P<0.01 );
ERE A 120 )5, 552 XIEETR H NMAC K EEF
F1IRIKRR(P<0.01); AFETAEH IR LIER
FRH NMAC /K EER G HFE X (¥ P>0.05),

*2 SRAFEERIELTARHNMACKE
(GxS) mg/g )
Table 2 Urinary concentration of NMAC in workers at different

time points
- . #I1X F2x H5X
Rt LEJ Sampling ", 01 Day 2 Day 5 F P
me (n=32) (n=29) (n=30)

HERi ( Before shift ) 18.245 +4.517 26.461 £3.948" 21.158+£3.559 0.514 0.584
BER (After shift) 33.550 +3.296 40.983£2.779 39.835+3.039 0.294 0.746

t -3.952 -3.929 -4.580 = =

P 0.001 0.001 0.001 - —

(3 ]x: 5H1RFEXRLE, P<00L,
[ Note ]*: Compared with Day 1 after work shift, P<0.01.

HBFHRT(TR<1E)MEERAT(T
&= 14F ) BRI /R NMAC /K, A ER LG HHE
X (#HP>0.05), BFE3,
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®3 AETRASEHRREERELT AVERTRS
NMAC HILB (G + S ) mg/g)
Table 3 Comparison of urinary concentration of NMAC before

shift between workers with different working years

T (%)

Working years D %13_6 %23_6 %53_6
(Years) ay 1(n=32) Day 2(n=29) Day 5(n=30)
<1 27.973 £4.320(n=13) 31.863 +3.332(n=12) 21.178 £ 3.746( n=12)
=1 13.6192 + 4.505(n=19) 23.209 + 4.504( n=17) 21.143 +3.571(n=18)
1.343 0.605 0.003
P 0.189 0.550 0.997

24 LRI AFEXRT NMACKRFAFHAHEE

R AEN T A 1 R TAEBER FRH NMAC YR B 4
245~25335mglg, I EK 2783 mglg, JLAT %K 3145 mg/g,
BIEDMACRBKESA)E, SFH/EL T ARF
NMAC BUZ5 R W% 4,

&4 SEELTAMREKP NMACKE(mg/g)
Table 4 Urinary concentration of NMAC in different groups

H3| a2 BME O BKE  PORE FEORE
Group n Min Max Median GM
vk B B b
Low level exposure 6 245 25.07 5.88 7.31
fl%i!ﬁ%ﬁzhéﬁ 15 12.42 54.98 24.23 2291
Medium level exposure
Eﬁk’ﬁﬁﬁﬂ!?ﬁ 11 27.40 253.35 110.15 107.28
High level exposure

PAEY T A TTAEFEAR FR o NMAC 7K B4R

MR R, 255 H DMAC YR B XHEOEL, T8 (1=<1 4%
2=14F ~; 3=24F ~; 4=34F ~; 5=44E~ ), 4E# (1=<45
&5 2=45% ~ ) HEHER, #1TE S ZILLKMEE TS
¥r, TSR TAEBEAR JR P NMAC KR E, &3
BRI, (NES P DMACIR EHARIH TR (RS ),
BRI E AL RSB (R )N 0.851, JE BE(R?)H0.725,
SRR FVHATIR , F=63.18, P<0.001, HAHXEH7 &
HN 1gPrac( mglg )= 0.303+0.677lgwpyac ( mg/m® )o

S5 £, T, FSHDMAC 5HKRERHNMACE T
B354
Table 5 Multiple linear regression analysis on urinary NMAC after
shift with age, working years, and DMAC in air

EARAER PRI
K Partial regression  Standardized
Independent variable coefficient parua-l t P 95%CI
Tegression
b s coefficient( 8)
¥ ( Constant ) 0303 0.153 - - 1.977 0060 -0.013~0.619
le®manc 0.677 0.085 0.851 7.949 0.000 0.501-~0.852
T#( Working years) — — — 1.248 0.224 o
SE4% (Age) = — == 0.260 0.797

25 RifeRrEELER

R SRV A5 DMAC B, K 1927
& 1L ET S, . o SR B e 4 5 A 4.
8. 7 Ao BAEL T AUV BRGEL R BN, s
BRFEERIEE, MERRESERNTER(R6),

®6 HAT AMFEMELEE

Table 6 Comparison of routine blood examination results of different groups

15 AR A4H(10%1) m#EA (L) In/MR(10°71) B4 (10°7L) SRR % ) WELH( % )
Group n Red blood cell Hemoglobin Platelet White blood cell Neutrophil Lymphocyte
TR L 4 443+0.25 149.00 + 6.05 179.25 +44.14 5.50 £ 0.36 63.93 +3.95 29.55+4.27
Low level exposure
qﬂﬂkﬁﬁﬁﬂéﬁ 7 4.55+0.45 151.71 +13.72 186.86 + 21.36 6.09 + 1.46 62.51 +9.03 31.10+9.13
Medium level exposure
E%jﬁﬁﬁﬂlﬁ 8 4.71 £ 0.58 149.63 + 14.14 190.50 + 37.14 7.05 £ 0.45 64.96 + 5.76 28.70 +5.75
High level exposure
F = 0.501 0.074 0.148 1.742 0.233 0.221
P — 0.615 0.929 0.864 0.207 0.795 0.804
s 1s 3 (RN IV T
3 g 468 N\, oA 20 mg/m® AL B2 35 R B A A B

HAET, ESMELF Tz S+ DMAC £l R E317E
36 mg/m® 2245141, R EBI4T DMAC BV 2 fak BRE PC-
TWA 25 20mg/m’, MR YESRS [ S HAD B 2 328 ™48 o
HEARRTR T, KEERB BARE, ZeW/Ek
X 25 <, H DMAC ¥k B BB AR 28 1k 81.25%., EI WA %
DMAC B0l BABFE ¥k B, 3 E DMAC L
23S 4 DMAC YR AR 2 BRI A o QNTEHTTL
BWRALHES WA, B M DMAC It

1654, i535.2% %) TLHKEHEF/ DMACESSE A
45 R B BIR R R I 85.7% 1,

F “CHRiC 2 B DMAC Xt K B JE 47 % B 4 3
Ja, ARy, ZIRP NMACKE 5 EEK
60%~70%, N-#2 3k - B 3k 7, BE Wk &5 79%~10%, B A
7%-~10% 5= L) Z. Bt i F1 DMAC JRTE T8 RAELE 59,
NMAC J& DMAC 7E4&R N B EZ R T=4) . B NIh—3
2> BR W NMAC 7] LAFE 7 Wi I DMAC 2 28 ¥ AE W
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T A SR A NMAC 7K E-H 18.92mg/g! 71, ZEf| 2 DAMC
POl Befh A= W BRAELE , RIZR-A2% H DMAC ZE AR PI Y
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SEPERAIS, BEYUERT RIS RE X
DMAC F=4: —E B i 3211800, KRBT 35 sh
fe SR HER R EEOR B Ak 244F R 7E b HRL A R A
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