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Assessment of Melatonin Levels in Human Volunteers
Exposed to Electromagnetic Fields(EMFs)
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Institute of Environmental and Industrial Medicine, College of Medicine, Hanyang University, Seoul
*Department of Radioimmune Assay, Hanvang University Hospital, Seoul
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ABSTRACT

A pilot study was undertaken to examine the possible health effects of electromagnetic fields
(EMFs). An experimental study was performed for two weeks of preexposure. exposure, pos-
texposure period of February-May 1997 to determine changes in melatonin levels in urine of five
volunteers before or after exposure to electric mattress during their normal sleeping hours. An
urine sample was collected at about 8 a.m. right after getting up from each volunteer. Average mela-
tonin levels seemed to be 1.6 times lower during EMF exposure period for two weeks than the cor-
responding levels during preexposure period. Mean melatonin levels in postexposure period were
lower than the corresponding levels in preexposure period. It suggested that melatonin levels were
likely to take more two weeks for recovering the preexposure melatonin level. Further research is
underway with regard to EMF exposure effects on melatonin levels between occupational and non-

occupational groups.
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Table 1. Experimental condition of each subject by type of two week-exposure period.

Experument conditions

:

T Age & e L s . . Post .

Subject *BMI Daily sleeping pattern Pre-Exposure Exposure -Exposure I'otal
A Age:24.7 Bedrin time(meantS.0)) 01 hr 2l mm+39 min 01:324+1:39 0 0014826 01:21+04
BMI : 21.100 Wake-up time(mean £ S.1).) 08 hr @ 30 min+40 min =~ 08:25+48 07:36 51 08:16+48
Photoperiod(hr @ min) 12hr 148 mm+09 min - 13:19409 131491207 13:18%26
A Age 238 Bed-in time(mean t 8.1 01 hr @ 28 mun 29 min 01:48+46 01:56159  01:42+45
BMI : 23.36 Wake-up time(mean+S.D.) 083 hr 1 23 min+ 1110 min - 08:05+07 08:31+21 08:22+46
Photoperiod(hr @ min) 12 hr 1 48 min =09 mn 13:19+09 1314907 13:118+26
C  Age:254 Bed-in time(mean+S.1).) 01l hr:26 mim+19min  02:00 + 36 01:50+30  01:42+30
BMI : 23.89 Wake-up time(mean+S5.D.) 083 hr i 16 min+ 19 min 09:03+19 09:15+45 03:46+39
PhotoperiodChr @ min) 12hr 148 mint 09 min - 13:19+09 13149207 13:18%26
D Age:257 Bed-in imetmeantS.0))  0lhr:12mm*+13min 01:29+1:14  00:18+56  01:19+53
BMI @ 19.84 Wake-up timetmean £5.D.) O3 hr 104 min 38 nun - 08:15 21106 0811219 08:09+43
Photopenodthr @ min) 12 hr 48 mint 09 min - 13:19+09 1349207 130118226
E  Age:254 Bed-in time(meantS.D.) 01l hr: 27 min £47 nun  00:54+ 30 01:20+2:30 01:13+57
BMI : 20.02 Wake-up time(mean+S.D.) 08 hr @ 30 min +:50 mun - 08:09 + 20 08:3050 08:18+36
Photoperiod(hr : min) 12hr i 48 mm 09 min - 13:19:£09 13:49+07  13:18%26

*BMI is body mass index {weight(kg)/staturetm )]

Table 2. Mean 60 Hz EMF measurement generated on

the surface of electric mattress during exposure period of

two weeks. (Unit 1T
Parameter *Head Waist Heel

Mean 6.91 +0.58** 16.24 +0.63 12.18+0.48

Geom.mean 6.88+1.11%%* 16.15+1.26 1217 £1.04

Max. 10.63 17.76 16.16

Median 6.63 16.149 11.99

75th percentile 7.11 16.49 12.63

95th percentile 8.27 16.79 12.95

*The head site of remodeled electric blanket:
viation of the mean.

**Qtandard deviation of the mean:

***(zeometric standard de-
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Fig. 1. Mean melatonin levels in five subjects by
type of two week-exposure period.
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Table 3. Mean melatonin level(pg/hr)* of each subject by type of two week-exposure period.
P

Subject(pg/hr)* Pre-exposure Exposure Post-exposure Pre-expo. © Exposure : Post-expo.
A 6815.7377 3781.8534 5383.2472 1:0.5555:0.7398
B 4328.7190 1630.7929 1874.9953 1:0.3767:0.4331
C 2467.3974 458.2979 2190.6423 1:0.1857:0.8878
D 1869.9430 2135.6689 1761.2157 1:1.1421:0.9418
E 2361.4320 2057.8268 1820).2696 1:0.8714:0.7708

*pu/hr : melatonin concentration{pg/m/) X dilution times X urine volume per sampling times{mi/hr)
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