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A Study on the N-methylformamide Excretion Rate of
Workers at Synthetic Leather Factories in Korea

Ki-Woong Kim, Byung-Soon Choi*, Seong-Kyu Kang, Young-Hahn Moon

Industrial Safety and Health Research Institute, KISCO and Department of Preventive Medicine.
Dongguk University, College of Medicine”

This study was conducted to examine the excretion rate of dimethylformamide (DMF)
from the workers exposed to DMF. The study was done at two synthetic leather factories
located in Kyeonggi-do from the period of May 2 to 30, 1996. N-methyl- formamide
(NMF) concentrations in urine were measured and compared by the three exposure level
of DMF in air. The mean concentration of the Low (dry and winder part), Moderate
(rinsing part) and High (mixing and coating part) exposure group were 3.99+3.54, 10.19
+5.69 and 32.10+7.87 mg/m® during workshift of 8 hours, respectively. The mean con-
centration of urinary N-methylformamide (NMF) were 2.13+2.58, 11.16+4.98 and 26.24
+7.35 mg/g creatinine, respectively. The concentration of NMF in urine could reach to

maximum in 3 hours and was reduced nearly to zero in about 18 hours after exposure to
DMF.

Key Words : Biological monitoring, Human worker study, Dimethylformamide(DMF), N-
methylformamide(NMF)
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2 35719 RAHZ oA AR FHET 1
A FA7)Fe] 7oz 4R ol (Lauwerys
%, 1980), & AIEE ez 3o AEA
2 A SOl #e g 97 dHn U
(Kawai %, 1992 Cai %. 1992: Imazu ¥,
1992: Mraz %, 1993; Chieli &, 1995;
Amato 5, 1996: Hickman ¥, 1998). &54
trE X Eotrlo] == 7+ microsomal T3
2, cytochrome P-4509) &4 thAlz} o] F0ix]
 (Dossing, 1984), wiAlzbgola A48 &93)
d FA A o] EAEHE R U
Zh(Scailteurst Lauwerys, 1987; Fleming
. 1990). Kestell ¥(1987)9] 93d F
(species)ol] W& zlolE o} tu|E £ Eo)ulo]
= 2t} tha} S22 A X Eolrle] = (NMF)
o o3 7+ EAol Aty RusHtt. Mraz 5
(1989)2 F&d YvdEFolulo] =8 13] K3t
T AR wldFgg £33 A JdvdEE
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Atz oA Y SA] od Jo] =)
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A HuEXFolrtol =] W&z dg AFe
vl - Bl &g Aok, A f8 vElX e =%
B nAl(A91-21%)9 dWEEFolvtel=g F3l
EAR FAstn ACGIH (1986)7F A3 19 84
b AYA F7NF FREr diE ATEEHEA
(TWA) 30 mg/m’l& &3tz glen, =3 o
ARHERQL i X golutol =8 AQYESAY ZRAK
2 3l 40 mg/g creatinined Azt =23t
o W3 F29 FEE Hristn vk, v ol

g HpPEE HudEFotuio]l =] tASEE
e & BHel WP oRA g dg
A8 ey wUHIPe dAde il
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ol B2 Aolg B F e, o2 A
o dARE AHstd nF dvdXFoluio] =9
HAFE S F29 Fxrt i R B
B7hd & A& Aes B,

et 29 A9 F2E grE EFolrle] =)
Za2se 2248 oA Az 2E A
Hotd mF HAMIESQ AP EFolrte| =) w4
FE F4%t ] vt At glolA tMdEE
ofrfol=o] WM LHEE Hodtn, AFollM yehd
234E YEI}H RUEHY S dAstet Faztaz
#g3tu et

APCHY 2
1) oArohat

2 dve Ao AAg 50% viwe] fA4
F AzGA A duEEFolule|=d A3 Zg
g @2 2RA 21%E des . e
08 22AES AREA SN AN SHE A
29 2E AYFEHE zeistd dEdEFotvt
olze} F2exd| w DF2R(EF E FH),
FHF2T(eA 2 ) 2 AFETRxE #
ez EBFsd A FrE=E AU
AR 22AT HT F WS Totex &%
oA AlRlel] AN R o2 AT 69 S
Y APdd Hrke F2 APFAAA 25389
Ol £ &olrlol =] F27} w3 B2 % A
e} R AR 4L AL 113 disted 34
B RAoR gl UAERE AN dAWEEE
oirte|=e] WM FE ZAER LM, AR FAgE
AEAE o] gt WMHEEd J¥E & F Ue
LAY FF 2 A - F A T LHHA A

32 zA4elq},
2) el

(1) 371 Hojg=zEojoto|= 53

o ¥ Eojulo|l= Fg 225 AP

— 107 —



Z253d webd 3, U 2 Ao EF
g o, AL 3FT X JHRIAI 8 H 7]
(MSA AL, USA)E F&ste] Hdeizbdl FAAR
g Folulel=& EYFATt, MAAEAFH 7
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JHE AGAR A AEE 1 n2 §F3 7t
£33 ZvE 23 3 (HP-5890 series II, USA)E &
At duidEFopufolre] Z2FEE S
oH(NIOSH, 1984).
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gug ¥ golnjolt E2 Z2AE9 AWML 34
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, AAIE (A 94D, 1241, &% 3A], 64,
o F 9A], 1241, vhad AlY 341, 6Ale) AW
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EZ AQAAA WrolE o AR Al 88
AFA s W 2AI T oOgd ol 1A
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Za27o] dE YukEd 542 Table 191 Jehy
AT 2EAES AR @ SRR e,
ol TEAEY HAEHL BHANIL, AL HE
ZAZLNA FUT AY FANA 2Ad S F8skar
AL, °olE W TEAE ] UHE X Foluto] =
Z2¥ 7|17k 29.2901%0eH, &5 U ©2
249) 57.1%(129)0lAtt. ©|& Z2xte] Huald
€ 167.6 cmelgla, AF 56.4 kgol et

Table 1. General characteristics of subjects

Characteristics Subjects
No. of subjects (males) 21
Age (yr) 35+9.07
Exposure (month) 29.2+14.6
Alcohol consumption(Yes) 12(57.1)
Hight (cm) 167.6+3.67
Weight (kg) 56.4+5.30

Value represents mean=+S.D.
Figures in parentheses indicate % of total.

Table 2. Dimethylformamide concentration in air and urinary N-methylformamide concentration in

workers exposed to dimethylformamide

Concentration

Department Exposure level

DMF in air(mg/m®)
(n=21)

NMF in urine(mg/g Creatinine)
(n=11)

Mixing and Coating High
Rinsing Middle
Dry and Winder Low

32.10+7.87a)(n=6)
10,19+5.69b) (n=8)
3.99+3.54¢) (n=1)

26.24+17.35a) (n=4)
11.16+4.98b)(n=4)
2.13+2.58¢) (n=3)

Values represent mean*S5.D.

Upper letters (a, b, ¢): The same letter are not significantly different (p<0.05)
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Fig. 1. Urinary excretion curves of N-methylfor-
mamide in the male workers(n=11) exposed
to dimethylformamide after the beginning
of the workshift
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2 2HEUY. AZEy 2EAEL HF 3.99
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Fig. 2. Urinary N-methylformamide concentra-
tions in the male workers(n=11) exposed to
dimethylformamide after the beginning of
exposure
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