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Introduction

The symptoms of eye strain resulting from computer use are known as video display unit (VDU) syndrome. A
report on the subjective symptoms of VDU syndrome and a wide range of ophthalmologic test results, such
as the effects of VDU syndrome on the conjunctiva, the comea, accommodation and convergence has been
published in Japan (VDT Research Group of the Japanese Ophthalmologist Association, 1983). The cause
of the harm done to the eyes in cases of this syndrome is considered to be the low frequency electromagnetic
waves emitted by cathode ray tube (CRT) screens (Higuchi 1992; Horiuchi et al 1991; Tomioka et al 1996). A
number of devices have been déveloped to prevent the damage to the eyes caused by the electromagnetic
waves from these VDU screens, and have also been marketed, but none of them have been demonstrated
scientifically to be effective. Eor the present study, we have taken the opportunity to use a magnetic
osciilator, Tecno AO (TAO) antenna for VDUs, that has been found to offer protection to the 'iiving organism
against the electromagnetic waves emitted from a VDU screen, by emitting a magnetic compensatory field (of
extremely weak intensity in extremely low frequencies), thus inhibiting the VDU harmful effects. The
mechanisms of this electromagnetic biological protection are studied by the quantum physics approach and

the theory of oscillating property of safine and water solutions (V. Binhi -PIERS 1998)

The objective of this study was to assess the degree of harm to the eyes from VDU exposure in a group using

VDU screens and to compare it with an other group also using VDU screens, but the screens being equipped

with the Tecno AQ device.



Mikio Miyata Tecno AQ and ocular damage by VDUs

Materials and Methods

The subjects participating in this study were ten healthy women laboratory technicians from Kitasato
University Hospital, who were between 20 and 30 years of age. All were either emmetropic or had mild
myopia of less than -2 D. None of them wore contact lenses or performed VDU wark as an occupation. In
order to avoid affecting their dajly work duties, Sundays and other holidays were selected for conducting their
tests. All of the subjects performed the identical VDU tasks, either with a TAO fitted, or without. Also, to
avoid the effects of the previous loading tests , an interval of at least one week was interposed between one
VDU task test and the next. A_Tv game was chosen as the VDU task so as to keep the subjects’ interest and -
to make possible prolonged pericds of uninterrupted VDU use. The duration of each task was 4 hours

continuously.

The television sets empioyed in this study were 14-inch model TH-14RF1 Panasonic TVs, and the
game units were Sega Satum HST3220s. The electric and magnetic fields were measured in a region
corresponding with the head position of the subjects during performance of the task, that is at a distance of
1.2 m from the screen. Using the magnetic field meters MFM1000 and MFM10 (Combinova Inc.), the
magnetic fields measured between 1 KHz and 400 KHz were 17.2nT, and those determined with a Genitron
model were 58 nT ; while the electric fields were 9 Vim. The TAO units attached to the top and front of the

frame of the TV screens did not modify these electric and magnetic values.

The precise function of these TAO devices was not explained to the participants before the
experiment. Some VDUs were fitted with TAOs and the other were not so, without any comment given to the
participants.

The first measurements session was : one set of tests before starting to play video game and another set of
tests immediately after 4 hours of video game for the group A =without TAQ; and after 4 hours of video game
with TAO on the TV for the group B. The second measurements session was after ane week of respite : one
set of measurements before to start playing with TV game and another set of tests immediately after 4 hours

of video game without protection for group A and with TAO for group B.

The following ophthalmoiogical tests were performed:
1. Carneal epithelium examination with fluorescein staining. .

The degree of comeal epitheliopathy was evaluated using a slit-lamp biomicroscope with fluorescein
staining, and expressed numerically as a score from O to 4 as previously described (Namba T et al.) (Figure
1)

2 Visual acuity and refraction tests
These tests comprised objective measurement of refractivity with an autcrefractometer, and a

corrected visual acuity test for subjective measurement of refractivity.
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3. Near point of accommodation
The repeat analysis method was carried out (10 measurements) for the near point, using an Ishihara

accommodometer.
4. Tests of responses to step stimulation of accommodation

As a step stimulus, a 3 diopter accommodation load was applied, and the accommodative response
and the pupiflary response (near response) to that stimulus were determined with an autorefractometer
specially modified to produce step stimuli. The actual record of the accommodative respanse (Figure 2) and
its variables (Figure 3) are presented herein; but, to avoid the complexity of ail the variables in the Figure,
only those for the length of time taken for the tonic response to be completed (tonic response time) are
shown. An analysis of similar variables was made for relaxation. The items selected for evaluation were the
refractivity before and after the Sccommodation step stimulus test, the amplitude of accommodation, the tonic
response time, the relaxation time, and the speed of accommodation, and for each of thess, the differenca in
the values before and after the VDU task was carried out was found, and the mean value of 10 succassive
measurements was calculated. . Also, because of the burden imposed by these tests, only the nght eye of

each subject was tested.

5. Pupillary response to accommodation step stimulus (near response)

The pupillary response at the time of the accommodation step response was recorded. The raw data
are shown in Figure 2 together with the accommodative response. Measurements were repeated 10 times
each, and the mean values were calculated. The object of the analysis was to obtain the difference between
the diameters of the pupil before and after accommodation loading, that is, the amount of pupiflary

contraction.
6. Smooth pursuit eye movement test

Electrooculograms were recorded before and after the VDU task.

Resuits
1. Comeal epithelial injury

Comeal epitheliopathy scores after completion of the task without the use of a TAO, dstermined by
means of fluorescein staining, were 1.40+0.96, but with a TAO, were 0.70£0.73, showing a significant

difference of p=0.016 (Table 1).
2 Visual acuity and refractivity
No difference dependent on whether a TAO was fitted or not was seen in visual acuity or the far

point.
3. Near point of accommodation
The use of an Ishihara accommodometer to make 10 repeated measurements yieided the resuits

shown in Table 2. With a TAQ in piace, the increase of the distance to the near point was significantly greater
(p=0.041) than when no TAO was used. The far point was calculated by refraction, but no difference was

seen.
4
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4. Accommodation step response tests
The differences between the results for accommodation step response before and after the assigned

task are shown in Table 3.

In the speed of the tonic respense, no difference was abserved, but in the speed of relaxation, a
difference between the before-task and after-task values was found: without a TAO, the tonic response time
(to the retumn of accommodation) had become shorter (0.827+1.11) without any TAO, whereas, with the TAO,
a value of -0.6941.05, indicating that retum of accommodation was slower, was obtained. A testofthe
significance of the differenca showed a significant p value of 0.008. In the degree of accommodation, time,
amplitude of accommodation, and T1 and T2, no significant differences were seen.

§. Pupillary near response

The pupils are very susceptible to changs, and, since the vaiues obtained in the present study with
the measuring devices exhibited a large degree of scatter, it was difficuit to provide accurate numericat
values. For that reason, the values for the pupmary near response were judged by eye from the raw data,
and the resuits are presented in Table 4. The *No change® column in the Table contains the numbers of
cases in which the pupillary diameter and near response after the VDU task are not different from those
before; and "Abnormal near response” indicates weakening or instability of the near response after the task,
compared with before; "Mydriasis” shows in how many cases of dilatation of the pupil in a relaxed state were
seen after the task in comparison with before; and "Miosis” lists the number of cases showing contraction of
the pupil in a relaxed state after the task in comparison with before. When the TAQ was not used, the degree
of the near response was abnormal in 6 eyes, there was no change in 2, dilatation of the pupil in 4, and
pupillary contraction in 1; whereas, with the use of the TAO, abnormal near responses were seen in 2 eyes,
no change in 6, pupillary dilatation in 2, and pupillary contraction in none. Thus, when no TAQO was fitted, the
number of eyes recorded was 13, but this was because some eyes showed more than one abnormality.

6. Smooth pursuit eye movement
No abnormality of smooth pursuit eye movement in either the TAO or the non-TAQ group.
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Discussion

It was possible to determine the extremely weak magnetic oscillation emitted by the TAO by means of
a SQUID (Superconducting Quantum Interference Device or Biomagnetometer), which is usually used for
monitoring the magnetic field of the brain. When the magnetic field emitted by the TAO was analyzed with
the SQUID, the frequencies range was between 6 Hz and 27 Hz. with two main peaks : the strongest one at
12Hz and the other one at around 24Hz. The frequencies induction was between 100 and 300 femtoTes!a,
with the main 12Hz peak at 300femtoTesla. Although the TAO emitted field was exiremely weak, however,
the biological effects of these magnetic signals, at a quantum level, are great enough to prevent cell damage,
and it has been demonstrated that the emission of the TAO device is of sufficient strength to prevent harm to
tissues (Binhi et al, 1998). Already, improvements in the brainwaves of VDU workers by the compensatory
magnetic oscillation emitted by TAOs have been reported (Catier, 1996). The present experiments were
performed to study the usefuiness of TAQ in relation to the visual systems of VDU workers.

The presence of epithelial injury on the comeas of VDU workers is already well known (Atumi and
Suzumura, 1982). Regarding the mechanism of its occurrence, reports have pointed out decreases in
lacrimation (Iwasaki 1887) and in the frequency of blinking (Ilwasaki and Kurimoto 1985). Hov}.ever, this was
not the result of staring fixedly at the television screen; but since comeal epithelial injury was observed also in
experiments in which mice, which do not ordinarily blink at all, were exposed to a television screen (Higuchi
1992), it is difficult to avoid the conclusion that the radiation emitted from the screen has a role in this kind of
injury. CRT screens manufactured in Japan emit electromagnetic waves that do not cause such injury, which
is due to frequencies of 1 MHz or less. (Higuchi 1892, Horiuchi and Namba 1991, Tominaga 1993). Asa
resuit of the work carried out in the present study, using television screens without TAO devices, a marked
difference was seen in the occurrence of epitheliopathies when a TAO was fitted, although the nature and
duration of the task were identical. These findings not only demonstrate the usefuiness of the TAO device in
reducing epitheliopathy, but also suggest that low-frequency electromagnetic waves that emerge from CRT
screens are a major factor in the development of such injury. Of courss, the fact that epithelial injury is easy
to detect on the lower half of the comnea has been reported previously, but also, the contribution of the layer of
lacrimal fluid on the comnea cannot be denied.

It has been reported that impairment of accommodation can be induced by VDU use (Japanese
Ophthalmologist Association 1994), and also that myopia can resuit from it (VOT Research Team of the
Japanese Ophthaimology Society 1987, Araki 1988, VDT Research Team of the Japanese Ophthaimology
Society 1988). In addition, the development of myopia is reportedly more severe, the younger the subject is
(Araki 1988), and one report states that CRT work aiso shortens the distance to the near point (Namba and
Tomioka 1998). Thus, the tonic accommodative response is increased. In the present study, there was no
tendency in the non-TAO group for the near point distance to be reduced, in other words, no tendency toward
an increase in the amplitude of accommodation. This may have been because the CRT screens were
smaller than those used in past studies, so that the effect of electromagnetic waves was weaker. In the TAO
group, on the ather hand, a weakening of accommodation was observed—that is, a tendency was seen for
accommodation to weaken in the same way as in the case of screen-based tasks in a TV projector device
with extremely little electromagnetic wave emission (Namba and Tomioka 1998). It was thought, not that an
abnormal degree of tension had developed, but that a totally expectable stress phenomenon appeared as a
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result of the task load. That is, the use of a TAO was considered to be effective in preventing abnormat
accommodative tensicn that was probably attributable to the electromagnstic waves from the CRT. Also,
when a TAQ device was in place, the speed of relaxation of accommodation due to the step response
became slower, and could be said to have manifested eye strain in a similar manner, but it is difficult to give

an explanation in such clear terms.

Furthermore, the near response of the pupils became worse in 6 subjects when no TAO was used,
while oniy 2 subjects showed a worse response when a TAO was in piace. The diameter of the pupii without
the imposition of an accommodation load and without a TAO was mydriatic in 4 cases and miotic in 1, but
with the TAO, there were only 2 cases of mydriasis and none of miosis. The pupil is a site where the
operation of the autonomic nervous system may be abserved directly, but both mydriasis and miosis can be

thought of as abnormal reactions, and it was considered that such reactions had been shown to be prevented

by the TAO.

There has been wide-r_qnging discussion on the ill-effects of low-frequency electromagnetic waves on
heaith, and aiready, a huge number of reports have dealt with calcium abnormalities at the cellular level
caused by these waves (Tomicka 1986, Lerchl et al 1991, Carson et al 1990, Walleczek 1992). Calcium
metabolism may also play a part in functional impairment of the eyes due to VDU use, but the present study

has clearly demonstrated the usefuiness of the Tecno AO device.

Summary:
When the eye damage in heaithy adults performing identical tasks for four hours using television screens

either fitted with or without a Tecno AO device (TAQ) was examined comparatively, the following resuits were
obtained.
1. There was significantly less comeal epitheliopathy in the subjects using a TAO than in those without.
Increase of the distance to the near point was seen with the TAQ, and when this was considered in

2
conjunction with the relevant literature, it was considered that TAQ prevented the occurrence of
abnormal tonus of accommodation.

3. When TAQ was fitted, a slowing of the speed of relaxation of accommodation was observed in the
step response. :

4. There were fower abnormalities of the pupils in near vision when the TAO was used than without it

These results suggested that TAO is useful for protection of the eyes when work on VDUSs is carried out.
]
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Figure 1. Scoring of injuries to comeal epithelium (fluorescein staining).
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Accommodative reflex and near reaction of the pupil in the step response. The rectangular

Figure 2.
step in the sofid line at the bottom represents the 3 D step stimulus, the lower level representing 10
| recordings for accommodation and their mean vaiue curve, and the upper level, the me;n value curve of 10
recordings of pupillary movement. The left ordinate indicates diopters of accommodation, and the right
ordinate, the pupil area. The abscissa represents time. D1 is the refractivily at rest, before accommodation
loading; D2, the refractivity after 3 diopter loading; WIDTH, the difference between D1 and D2, that is the
ampiitude of accommodation; GRAD, the accommodation gradient; T1, the time from the start of loading to
the start of accommodation; T2, the time from the start of oading to the end of accommodation; S1, the pupil

area at rest; and S2, the pupil area after the near reaction.
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Figure 3. Parameters of accommodation in the step response. To avoid unnecessary complication,

only the parameters of the tension phase are shown. Similar measurements were made in the relaxation

phase also, but the D2 of the tension phase was used as the baseline of the relaxation phase.

Step stimulation of accommodation
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Table 1. Comeal epitheliopathy scores with and without Tecno AO

Without TAQ With TAO _____ pvaiue .
Comeal epitheliopathy score 1.40£0.96 0.70+0.73 0.016

Table2.  Accommodation near and far points with and without Tecno AO

Without TAO Wit TAO __ p value .

Increase of near point distance . 0.0841.17 1.98+1.50* 0.041
Increase of far point distance -0.02+0.22 -0.09+0.17 0.300

Key: D1, refractivily at rest, before accommodation loading

D2, refractivity o
*p<0.05
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-0.0240.13
-0.060.21
0.04+0.18
-0.0610.21
0.01£0.13
0.07+0.19

-0.21£0.63
3.05+3.37
0.3311.42

-0.69+1.05™

Without TAO With TAO p value .

0.37
0.34
0.16
0.77
0.34
0.78

0.10
0.00‘8
0.99
0.006
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Table 3. Accommodation near and far points with and without Tecno AQ

D1 (tonic) 0.04+0.16

D2 (tonic) | =0.20+0.40

D1 - D2 (tonic accommodation ampiitude) 0.24+0.37

D1 (relaxed) -0.08£0.24

D2 (relaxed) -0.0810.27

D1 - D2 (relaxed accommodation amplitude) 0.11+0.37

T1 (relaxed) 0.19+0.42

T2 (relaxed) 3.07+3.66

Speed of tonic response 0.32+1.15

Speed of refaxation -0.827%1.11

D1 refractivity at rest, before accommodation loading

Key:
D2 refractivity after 3 diopter loading
T1 time from start of loading to start of accommodation
T2 time from start of loading to end of accommodation
**p<0.001
Table 4. Changes in pupil diameter during accommodation step response
No Aggravation Mydriasis Miosxs
change at rest at rest
Without TAO 2 4 1
With TAO 6 2 0

End of document



R FE-E

1 ¥ L

wU K s — 2 ~BERERSOEFRETH LR
visual display termainal (VDT L83 SBE ISR hC
B, SO VDTEERCMLUTRERENESKNE
Pl VOTPRESR Y, EEHEBYREL T3, %
odetiz, VDTEEROBEERY, ToBrETS
A rS R B A~ o8, B, Wey
BERBHWEREERABAIRTWS, SO VDT
EEBOBRBE OREY cthod ray tobe (ORT LEE)
B oRETHERREREoRE MER R T
Ly BR0d, —HEO VT BESLOBREREELE
T AMOBRESFES, WESA T30, LOHEY
B TR BTV AL ORBEALE T
BatTliy

&E VDT B SO BMELED ., KRLAKERE
B AL e LCEEBHERYRTEBhET VT
w, Fr . A0 (BUFAD L8 2 EBTIHLVE
foe FLTAOBEES LU, ADES VDT X
b E-PRA NS PR T OB~ 0B gL R
L,

£k p:

FBHErROENLNE T coRBEEXENEL
BHETHIICHONE LW CEAY, ChoodBREn
HBLLERTLE W TOBEEROLDZL
P, @A 2 FEBEEA STV, Fh VDT R
wEME T LSS0 AR ATy, TRERER
RSV ET s b, BERCRBERYRAAR, &7
BRI AORE, RIUCACEREOTTOR
R ATRRE Tk, ERHBOAERGONE
wHtsher, ERATRBCRRE 1 BRLLEOR

R AR Fa-055%  IBRRATRE s
Trepavincnt of Cohthalnology, School of Madicine, Kitasato Univerdty

VDT 2B/ - L 3R#aEE 77 / A0 ODHR
WF-XH RE-FTHh BE
B B33 HABH BE

QOcular functions during loading by visual display
terminal and the effect of Tecno AD

Yayoi 84100, Akike HARA, Kouji OONG, Hironsi KIxucH),
Hivee MaTsuzaxl, Tatsnto Namea and Mikio MivaTa

BBRUsAxaY

8 ] 2 s

B SAREEEOTaAdLAed VRRRIBRTE
e

By, fFRENaRSEORkL ¥, REN
BRI WEETHILDE, TV¥—ak Lk, 4
144 YFTVRAT Y =, 7 TH-HRFI R EELE,
3 e W A F 7 HSTI220 R HH L&.,, {ERR
%m% 4 @ﬁ & Lt Tolety i""" i »
¥, ThbbEEL 0 L 2m TORE L UES
W L, Mogoetic field meter MFMIONOER XUF
MEMIS (Combinoba 3:88) "CHIE LA 1 KHe 5400
KHe: TOBRBIBITIT, ¥k Genlron CHE LB
FusanT Ty, BERIVia CH ok, ACKRTV
EENELYORCR )N, kL0 A0 DIl
O W THBRER RN CRESE TV,

BEMRERERUTORCES,

1) BEEEEHE (vad vt YRERLDS)

AR EAFOREY, ARBEEBEN TG
A i D AEEYERE Rl o~ REC
OEEE LTE@MELE (809,

2 Bh, BREE

HERE (BOEFRHC L5 R

HEMORE MERIREC I SENE

3 BEES

BESEAUERICIoBERNRE L,

) xR . TR

B > e




9% 1 115 (1009}

gé L Bl =R ~L18 S =3B B
- DE  omepts 044 G = 3335 . NOLB
Rn o e mE
G
{ B HOME 00

627

T = 28
T = AW

M@z&&x sz}sszr v fﬁsﬁ% ‘f&m%ﬁma@m
R @ﬁ%m%&ﬁmﬁ%&

B
f AF» THEBHE
e fro e R
i
i
i
]
§
i
D1 i
el 4
™ §
&
L \
12
H

3 ATy VIEEOBMOAY A - g —

ERZ VB HESREBORRBEOF 4~ - DR
wRLL, ka-{ SR Lioss, B

BRBOAT » Y IEORSE (M2 &, 2045 5
#— (3) %R, GhREROAS 4~ 2 -2 FHE
R hor, BREBOAS 4~ 2 ~DRERALT
Bh, BB LRBLAT A -2 LB LI, A7
» THIBE 3D Cb D, BiEoME L Lo, BEo
AF o 7SRO BN, W, 5 HARF, W
SRR, WEEEE L, Sl b, FEAEY
BoOBEPIITHE S Ui, TREERNEEOTRREC
Lk, R bOREREREC HIBRIIEINCE,
Bldik, EROLOEEY L,

5) EHOEREE

BEOAT » VREROBAORICLYER L, ER
OMERRLE 2 CBBG L AbYEURY, WERR
WIoEE LT, F0% %&wmcﬁﬁﬁﬁﬁﬁﬁﬁ
TRl Btk WAEOE, Tihbh bl

e 53

1638

w\|ehs,

6) BROBEEECESGIE
fERR AT CORBABILIRILE L,

m & *

1) AR e

TaF A, VREE LIBEIEREOR 2 71
AQEIHEF CRANH T1.40£096, T LTAOEET
FLO.70£0.73°C, pOOIGEWLAREECH o (3
1)e

2) B, mFRE

B, BALLAOEROFEBI- I 281 THLH
e o

3) LS
ARGGEEAREICRIEFER Lo RaE 208
BCH b, AOER CILEADEREY pL0sI CHBR
Wik, ¥2ERE9BALHE LLY, 2380 s
Richns ?zﬁ
4 BEoRT ., THEEE
HADA— §*®W%ﬁ§%ﬁ@$&ﬁ3ﬁm?@
FRIEOEE CHBABYL O Mk - e, Mg
%&@%%ﬁ%ﬁ%@ﬁ%&%&;&&%ﬁm
0L NLEBOR AR Ty, —HAD

Fi OAOEBEE, BITEECONEEEEORT P -
' AO Sl AOBY
B EE =7~ 1.40:40.96 6.70:0.75%

2 AOBERE, RIS COBBEARLL

Aotk
AD KT AO B P
HEOER GOBR4.17 0.0821.50% | 0.041
WMAEOER | —0.024022 —§,0640,19 0.300

#HI3 AORER, BICEBRTOE <7 -5 ~FERA

Flgosols b
‘ AC EIEE AO S p
ot (R 0.04 £0.161 0021013 1097
Dy (e 0,20 =040 ~0.06:£0,21 1034
ni-ne (BENNE 0.24 2087 064808 D6
Dy (i) ~3.00 £0.24] ~0.062:0.21 0.7
e () ~3,08 20,27 0.01£0.13 034
Di-D2 Ui 8,41 20371 0072009 079
Sp It - 415 2048 02140865 010
TE (B8 207 £3.66] 3058357 0008
BEgw 0.32 #1150 0330142 099
Wmeay 002745 18 —~0.69:51,08%F iﬁ.}‘_%ﬁ




1636

B4 PEAFEOBIOEE

#ibiel | EBEERY | &8 | B
ACELR 3 & 4 1
AOE 6 2 3 g

EWETH 001 065:ToNB T %, BESE
BECHpLOSTHBEEINED bR, BRI UH
BHo@RE, B, oW, TIBIU TS Cilas
HRBHBRE a1,

5) BERLO¥REE

BQIERcEGLLT(, SEoHNMBRo b
FTEEC oSG RARIERC ST 2 0RE
BOB o, TOLBDE, BHEEORBOESGHBHK
B L TRARFE LR, Fho TELe L] BirE
HE IS L OSE REUE ARIne e CEREL
Codgwb o, DERFERE | nfeRafEcBlio
ERRICOEECTREGYF L O, Ty
HAMBOTHRCFRANTT LI VEELY LD LED
o, T RFRaHRoRBRC/FEAMIT X v ig
BaRLEbDChHS, AOBBF CHrRAN B
EBOVUBFERENCE, T L» 2B, Hilie
B, g BchoorstL, ACEECIEERS
REUR, DALY, BEr 2Tl ¥

SEFR CREHM BB E A CeBA, ChaH®

UL TR D Ch B,

6) BEROBEUBEES

AOREYE, ACEBRBRLILREREDLohiihy
e

N % B8

AQORETHBEBBSERBOMBIECFA s
% SQUID (BEHETTUHM X - CRENIETC
H%5, TVEE I 5BBEEC AO L DRELTHWS
MEERBET L, I0H TS LU, 27 H= W8
Eep LERELAED DR S, T LTCEOBERIN~
300 femoTesla . F L *C =280 brui de fond # 540 broi

BEOBHEXYFRTLIVCIEDTHRECHS,

L LERE OSSN FRRET v CH5CHh
b, AODORBRELSOBE CHH L LAFRIAT L
3%, FLC, SHAECERAO »SLRETIHEBRE
HVDTHFREOBE YRS TI 2 ABESA Y

37, SMOERILAD O VDT FE~DOBER~OF

AL BT 5 i eiThhi,

VDT o g tore il {asht
29, COREBEL LT, BRES£OFESVCHAE
FOPPOREHTEIRE LD D, LU, TVERY
BWETaLetied, LELEBMBEBLRS=

e H

BHBEER

TAOTVBRBER CLAMEEENBL ATV S
WENL CRTBil» o RM T A 5 BREoME L 215
FEXLZLBe, BANO CRTEI» S 1 MHz
TOREEBCL OV RBENRMH X290,
SEO AO B O TVER COFECIT, ACEENF
ReoBR—FEATC X 5B LEEOREHES M
BAEDLRL, TOL LR AD QML EE ST
AESMEFT L E b, CRTER 80T 5460
HAREOEEY FR L OEREOXERRFtHE L
EERFREL D, b HIALEREEENAE TR
BENETWARIREITCORELBE LTy, &0
BUBOMELYEETLLOTIRRV,

VDT R L » USSR mE EE 22 2 L8
HEE2RTH32, RHOEARRCERLIBE AT
VARV 2L, R EERE SR L BE R
T34, BEOEECH CRT (FR-CEAOEEN
FHEIN VB, ThbbEfioERoAlTtH S,
SETHZ OBEBHEm, TiobbRMHEOEEY AO
EREF TR LA -k, ek CRT Bifliip
DOHFL HHPE( BREBELE o b L
Higv, —~HAOEHE TR, BROBESYLH T
VE, ThhbbEBEATIORD TPt BELo X 7
v R AT - HBe BN oRBHEAYED LR
¥, CHEFRAFLL Y, BAELCREF ELBOC
i, MRBASNEEIRELE L OB LEELS
i, Thbb ACEBFBORT HhHOBRBYK LS &
Ehh3RECHERELHCHBRNI B 0 L Ebh
2o ERACEECRAT » 7B L H5BHOME
OHEHF TSl b, EFESVARIRL L
bEASY, ToRLEACEETEHS,

FRAON RS AQ B8R CREBoBAeN
68, ~HAOBECHELR 2 ABY ok, ¥
RHEBANYEHIT TV RAVEHE CR AOERE T
Bl 4 00, SBIE 1 B, AOBF OB 2 AY
rot, BAREARELEBERR LB MECHS
5 S SR LARMEORNRRREE L TEL,
AO %ﬁ*&%ﬁziﬁ%%@ﬁ:& ERRLCBEEL LR
e

ERBPEREOBBEBESE «BREATETL
A, ERGEBE AR VSATILY . 0 A0REY
ELHBEHTCBARECOE > Q5180
100 kHz OBBHEBEC L3 R&KOD v a2 A
HORK & thEsl 28 amMy@ELTV59 &
DXHIAAY 2y nORBEBBHOWECAT Y 2
T ORFEIhLIBCLDH S,

b Btioht AO BRI OFERMLh TV BT,
BEOTHYE Lo CREOLELEE IR CVB,
FORECEBAODT v T rhbRET HUBCHR
W X DY 5WEN B LM, AC ORREY

"



83« 118 (1459)

Vb FRiNELELS, L OLRATEMNORE, =
JORMLUTVETRBOMBNRE Lo 3 E S ¥
Th T, BARSTEhYET s FEETHY,
POEGRSELE CERFERIRD, POBK TS
EORBu CRT R 5 URBRORBOBHN A0

oy e R | SR LIBE £ Jy Fe
Vo FIRRAR R 43 LT P T 5 AL LA K e I

vV B ®

BERACAOBERR ITAOEEOTVER T
F—-PR AT «+ ML, TOoBRBERLIELKD
HRy@,

1) BEIEFEZAOBERC L Y AOERERIE<
CHERCRD UTwis,

2) AOBEW X HEACERNED LA, BROK
& LEL APt BHORERBBRORERELT
% "Z’ uk %ﬁg %}i’i.’?&'i@

3) AOBECHEORT , THECORBERCE
hEn LR,

4) EBRBOBAOAKL AORECIHACERS
o S

Bobk b VDT EER BT R AC OFBRATFERR
iz,

Xl 2 VDT, ORT, 77 AC, TECNO AC, SR
X S

1) VDTESw = .74 REBRNESVOTHREERE
HHEE. SBARMRBERS, 10098,

2 oW B L s AEEEoTEE T RS
HF. B 96 983940, 1999,

3} sk, BENMAL  BERTOBRT vAY 0
B-matwoE. 190, BRESEE.

4 ERgY BRRTRERo~ v ARBS~0BE. 4R
B 26: 400435, 1995,

5} BBEA BEED TV LAY VEROERSR
oo bR, BB 8% 209281, 1998,

1637

By Binki VN, Fillion-Rebin M, Picard G: Physical constraints

specifying possible primsry mechanizms whereby Techne A0
and superwesk EMFs affect biclogical systems. Twentleth
Anual Meeting of Blostzerromngnetios 1998 June 711, Florir
da.

7} Catier J: Neuvogicsal studies. Third internationad congress of

Buropisn Bio Bl sgrsetics Association, Mancy, France
1996,

8) Bk, SHEY : Couputer display § & BIEE Y.
BEREPEREE 3 7478, 1982,

9 EEDRET VDT FROBBBCRETES. By
28: 209219, 1987,

10y EBEWA, BEATo  vOT H8e I AR L T
4482 OfBE. BB 390 170173, 1985,

1 EkEER VDT FROMEBREORE. SROEH
§3: 5314518, 1993,

17) BRRBEST 77 A vAREFREENE (1990~
1993), BXIRFES.

15) BEARRESSVDTHRS, BUGHEERTRER. B
OB S8 829883, 1987,

14) A 9 VT R OBRWEC T 5 5 FRORKE
% BOEAKEHELREIRSE 284, K10, 1088,

5] BABRNSESVOTHRS, BRNEENTERE. B
HoEM 595152, 1988

16} Lerchl A, Refter BT, ot al: Evidence that extremely low fre
q Cal24 Yoy fepress pineal
synthests in vitvo. Neurcsdl Lett 1242 2132135, 1991,

17} Carson J§, Prato B3, et ali Time varying megnetic fields ia-
crease cytomolic free Ca®™ in HL oclls. Am ] Physial 250:
CERT—42, 1930,

18} Walleczek J: Blectromagnetic field effects on cells of the o
mung sysieme; the role of talciom signaling. FASER T 6
31773185, 1592,

18} Clesry 8F: A review of in vitro studies: low frequensy tlee-
tromaygetic fields. Am Ind Hyg Assoc J 54: 178—185, 1993,

20)  Youbicier-8immo BY, Lebeeq JC, Basdde M: Damage of chick-
oo smbryos Dy cloctromagactic felds from mobile phoses,
Twentieth Anual Mecting of Biodlertromagnetics 1998 June
41, Flonids,

Py M

1 PREORROY

384
384
34

324

EXTENSIONM TEMNDEMNCY

CORMEA INJURY

OF THE NEAR POINT

w e
S8
a7
‘ est
o5+
4T
63t
024
3 L
8
with
without Tacno AQ without
profechon a... profection profecton

Conclusion

with
Tecna AT
s pyectection

Réduction des ulcérations
de la cornée et élimination
de "extréme fatigue
d’accommodation induites
par les ELF des écrans de
TV avec le dispositift CMO




