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Effects of organic solvents on the Menstrual Cycle in female workers

Chil-Yong Yang” * Chae-Un Lee®

* Deog-Hwan Moon * Dae-Hwan Kim * Chae-Kwan Lee

Institute of Industrial Medicine & Department of Occupational and Environmental Medicine, Busan Paik Hospital, Inje University
Department of Public Health, Graduate School, Inje University”

Organic solvent is one of the most prevalent sources of
chemical exposure among female workers. In previous
studies, higher rates of spontaneous abortion, reduced
fertility and menstrual disorder among women have been
associated with a wide variety of chemical agents. This
study was conducted to evaluate the effects of occupational
organic solvents exposure on the menstrual function of
female workers. Rates of menstrual disorders were studied
in 187 female workers with exposure to organic solvent
including the shoes manufacturing industry and compared
with 183 control female workers who had no exposure to
organic solvents. Detailed menstrual and reproductive
histories were obtained by personal interview using struc—
tured questionnaire, and plasma concentrations of progeste-
rone and estrogen were analyzed by radioimmunoassay (RIA).

The rates for menstrual irregularity was higher in organic
solvent exposure group than non-exposure group. However,
menstrual duration, blood clot in menstrual flow and dysme-
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norrhea were not significantly difference in both groups.
Number of using menstrual pad was significantly higher in the
exposed group than non-exposed group (P<0.05). Plasma
level of progesterone during 6-11th, 17-28th day of mens-
trual cycle was significantly lower in the exposed group than
non-exposed group (P<0.05). Plasma level of estrogen during
17-22th day of menstrual cycle was also significantly lower
in the exposed group than non-exposed group (P<0.05).

All of these results suggest that occupational organic
solvents exposure decreased the progesterone and estrogen
levels. And these effects can leads to the menstrual disorder
in female workers. But this fact is contestable because
other behavioral, psychological and work related factors may

also affect to the menstrual function.

Key Words : female workers, organic solvents, menstrual

cycle, estrogen, progesterone.
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Table 1. General characteristics of study subjects
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General characteristics

Non-Exposure (n=183)

Exposure (n=187)

Age(years) 40.245.1 414445
30-39 94(51.4) 94(50.3)
40-49 89(48.6) 93(49.7)

Exposure duration(months) 57.145.1

Marital status
Married 180(98.4) 182(97.3)
Single 3 (L6) 527

Parity per woman 22408 2.1+0.8

Recent contraceptive use
Oral 422) 10 (5.3)
rwp" 20(10.9) 23(12.3)
Others 159(86.9) 154(82.4)

Smoking
Non-smoker 176(96.1) 176(94.1)
Smoker 739 11 (5.9

Drinking
Non-drinker 121(66.1) 101(54.0)
Drinker 62(33.9) 86(46.0)

(1) IUD : Intra uterain devics



Table 2. Frequencies of menstrual alteration
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Menstrual alteration

Non-Exposure (n=183)

Exposure (n=187)

Menstrual cycle

Regular 160(87.4) 146(78.1)
Irregular 23(12.6) 41(219)
Menstrual duration
3-7days 176(96.2) 176(94.1)
Over 7days 7 (3.8) 11 (5.9)
Blood clot in menstrual flow
Yes 77(42.1) 60(32.1)
No 106(57.9) 127(67.9)
"No. of using pad
0- 9 102(55.7) 79(42.2)
10-19 77(42.1) 86(46.0)
20-29 422 22(118)
Dysmenorrhea
Yes 64(35.0) 56(30.0)
No 119(65.0) 131(70.0)
* 0 P<0.05 by x2-test
Table 3. Progesterone and estrogen levels in each stage of menstrual cycle
Hormone Stage of menstrual cycle Non-exposure Exposure
day 1- 6 495.14289.8  (n=22) 500.6£247.8  (n=13)
Progesteronc(pg/m) day 6-11 481843284  (n=17) 3603257.0° _ (n=18)
g P day 17-22 11,587.842,745.6 (n=19) 9,965.742,574.3" (n=21)
day 23-28 12,289.8+1,969.4 (n=24) 8,934.2+1,428.5" (n=23)
day 1- 6 172469  (n=22) 129457  (n=13)
day 6-11 245482 (0=17) 175459 (n=18)
Estrogen(pg/ml) day 17-22 88.5£09  (n=19) 655155 (n=21)
day 23-28 8374185 (n=24) 6345125  (n=23)
* 1 P<0.05
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Fig. 1. Comparison of plasma estrogen level between the organic solvent exposure
and non-exposure groups. Individual values are expressed as the mean +
S.D.. The stars (x) on the white points indicate the significantly difference
(p<0.05) compared with the non-exposure group.
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Fig 2. Comparison of plasma progesterone level between the organic solvent
exposure and non-exposure groups. (B) A magnification of preovulation
period (day 1-11). Individual values are expressed as the mean £ SD.. The
stars (x) on the white points indicate the signfficantly difference (p<0.09)
compared with the non-exposure group.
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