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MORTALITY OF CHICKEN EMBRYOS EXPOSED TO EMFS FROM MOBILE PHONES. B.I.
Youbicier-Simo*, J.C. Lebecq® and M. Bastide*. Laboratoire d’Immunologie et Parasitologie, Faculté de
Pharmacie, Université Montpellier 1, 34060 Montpellier Cedex 2, France. (Sponsored by R. Santini, INSA,
Laboratoire de Biochimie Pharmacologie, 69621 Lyon, France.)

We previously reported that continuous exposure of chicken embryos to electromagnetic ficlds (EMEs)
emitted by television and computer worsens embryonic death (Bioelectromagnetics, 1997, 18: 514-523).
The present study was designed to assess the effects of EMFs radiated by mobile phones on the development
of chicken embryos. Two groups of 60 eggs each were incubated (21 days, 38 + 1°C, 45-55% humidity,
permanent darkness) under the following electromagnetic exposure conditions: control group (without the
telephone); exposed group (24h/24h exposure with the telephone switched on and placed downwards, 10 mm
above the eggs; the letter were distributed on a plateform with locations numbered from 1 to 60; see expo-
sure system in page 2). The mobile phone used (Bosch, CARTEL SL 2G2, Germany) radiates in the radiof-
requency band with 2 W power. The VLF and ELF values measured at different positions at the level of the
eggs are outlined as ratios, adjacent to the exposure system (page 2). The values over and under the bar
correspond to the telephone switched off and on respectively. Embryonic mortality was evaluated by can-
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dling the eggs and numbering dead embryos at two-day intervals from embryonic day 3 (ED3) to embryonic
day 13 (ED13): ED3, EDS, ED7, EDS, ED11, ED13. Counting could not be performed from ED14 to
hatching (EDD21) because the eggs had become so opaque (intense vascularization, increased embryo body
size) that the embryos could hardly be mirrored through the shell. For the latter period, embryonic mortality
was assessed by opening the eggs from which the chicks did not hatch at ED21. Three independent experi-
ments were carried out. Embryonic mortality was expressed either as cumulative mortality (previous +
current counts) or as total death rate (percentage of necropsied embryos from ED3 to ED21). In the ex-
posed group, EMF exposure was accompanied by increased embryonic loss during the whole embryonic
period, while noticeable variations in the control group occurred mainly at the end of incubation (ED21);
furthermore mean total death rate (TDR) for the three experiments was 6-fold higher in EMF-exposed group
than in their control counterparts (72.3% vs. 11.9%; see Table 1). Consistently, necropsy distribution in the
exposed group was essentially restricted to an area around the source of EMF (mobile phone), which con-
trast with rather sparse distribution in the control group (see the diagrams of cumulative mortality in page 2).
Together these findings demonstrate that exposure to mobile phones-radiated EMFs during development
worsens embryonic mortality.

Table 1: Cumulative embryonic mortality
Experiments Experiment 1 Experiment 2 Experiment 3
Age (days) | Control { Exposed [ Control { Exposed { Control | Exposed
NFE: ED 3 1 1 5 1 3 4
ED3 i 6 0 7 3 2
ED5 1 8 0 8 3 3
ED7 1 10 0 8 4 4
ED9 2 15 0 10 4 10
ED11 2 17 0 17 4 16
EDI13 2 18 0 17 4 20
ED21 7 35 6 34 9 56
TDR 21 (%) 11.9 59.3 10.9 57.6 15.8 100

NEE: non-fertilized eggs; ED: embryonic day; TDR 21: total death rate on day 21.

Mortality distribution at ED21: cumulative mortality

Exposure system and EMF values

VLF: 2/2 T
ELF:0.05/4.7 uT VLF: 2/2.6 nT
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N A2 e [as [16 [ 17T TR o120 F_-0221;9 "
VLF: 2/4.5 nT 21)2 28[29[30]  ELFOS¥19w
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Experiment-1 (ED21)

Control (C): no telephone

18120
29130
39|40

59160

9

14.1(; a

10
20

40
50
60

6171819110
16

Legend: . Non-fertilized eggs

L

12
k]
29
Al
42
32

. Dead embryos

ED: embryonic death
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