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Electrophysiological Studies on Visual Toxicity of Toluene
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Abstract

Flash ERGs, EOG and pattern VECPs were investigated in three cases of toluene abusers with
visual disturbance, and compared with those in 19 age-matched normal subjects. The amplitudes and
the latencies of the a-wave of ERGs in the patients were definitely decreased and prolonged. Those of
the b-wave were less affected than those of the a-wave, and in only one out of six eyes the b-wave
amplitude was reduced and in two of six eyes the latencies were prolonged. The amplitudes of the
oscillatory potentials were extremely reduced in patients. The EOG amplitude did not show any
increase during light stimulation so that a lowered L/D was obtained. The P100 latencies of the
pattern reversal VECP were significantly prolonged in five of six eyes compared to those in normal
subjects. It was suggested, therefore, that the distal part of the retina, including the retinal pigment
epithelium, is impaired by chronic toluene intoxication, and that the visual pathways of the patients
are also invaded, possibly with demyelination. (Acta Soc Ophthalmol Jpn 92 : 1875—1880, 1988)

Key words: Toluene, Visual disturbance, ERG, EOG, Pattern VECP

I @ F-DERFTHD A= OBREEHICE LTIt

il

A A hOICHE OB RS A S0, FER

v —ERBEHELREREAEECE D b O HENL R, HARELIAEME L TP b R4
D, TOH HPENHDTED, KRELTPESR LB LN b LT ED,

Oy v - ERREFNBELTWAY, v Sk, HEEELE -7 b v = B RE

BURIGERSE 280 FHEMHXH1—8—1 THEAFEFWIBEYHE Bk BHA

(BBFI634F 7 A25H 52 £+, WAFI634E 8 A25H % H)

Reprint requests to: Naoto Toyonaga, M.D. Dept. of Ophthalmol., School of Med., Chiba Univ.
1-8-1 Inohana, Chiba 280, Japan

(Received July 25, 1988 and accepted August 25, 1988)



154—(1876)

Bfﬁuk:ﬁt i i 8. "/:J-ERG, RE = VECP. EOG fé.’
SUBSAMHYHEN ATy, A=y OfBICE
FaEERMICEHLEE LicoTRET 5,

I SEERGk

1. fEF

1) fEF 1

21, Bk, IR, WRMEOET. A= lE
Bt h50ml 5 H 5 FHBAL T, Bkpc b g
vy —B(+), 2BMERIAGHEDETHE, #HE
TLRABCRAZBLHEB LA W2KEHE N vd=
0.15(0.5%—1.25D), v.s.=0.1(nc.). ¥ —nA F=v
W ic T, ERcHUESSED bR, AR
wmETIE, ARKEE24E, &4 D15, EEATR
HHIM (SPPID & b e 2 —Ew T, BEOGFE
SR X e, AR, PRIEGHE, BRES, Bk
Eiz, BEAEST, BELERK -, CFF i
A e L{ET (HB26Hz, AHR25Hz), ¥4, WA
G, BEOACEREY B, SRESRE TE,
MR b, WRMEEE b o, EECHCASE AR,
2) fEBY 2

23m%, St EF BREIETF, b= 3166
Lh, HAMIC|ALT W, 2E7LD, RACH
DETFHAREZ Y, AFCEEEELHELL, 2k
#H, vd.=0.1 (nc.), vs.=0.1 (nc), MEHEMLE
FLHOBEFELVIED bR D EH, AR, HAkE
%, BECZ, EFERDbRV, 7 —n F= w31,
HRFE & [E%. BEFLRUEE, hippus 233E® bhfz, CFF
i, EHEESELET (EE12Hz, £R14Hz).
Bed, £HMCT, BBEORR(E), FAMED
tremor & FEWHTH -7,

3) fEHI 3

164%, LotE. EiF WEHEDET, br=v13, 1
FEAHRRCRA LT, 5 HATX b &R, 2 BEl
IO EBROSMABIME T4 Uic, WEREDv.
d.=0.2 (nc), v&=0.2 (nc). F—nF=vHEE
T, HRPOES, EREGPORASED LR,
FomRSESRED, REYoFEYEDL. £0
A, BERSIT, AR, PREELHcE, EEY
BT,

2. ERG, /34— VECP & &£ U EOG OBIEHE
LR 3 fEMS L UCREROIEHS (B4, i
94, EHEMM20.TH) IS L 7 7 » >~ 2 ERG i
L7z, 155 oEEEO®, 200 a—rox€/ v 7

HIR&EE 928 115

F-ERG

Normal

Latency[Z.. —+

Toluene

M1 LFRIIEEE, TBREALLEBLREE
@ ERG ¥, a 35 £ U° b P o RE, RO FHIE: %
R, RREHUR0. 38

5y 2 R EA0em L hBHL, AEESICLD
ERG ##H L7z, ERG #EHOWERIs X CIRIE O
PR, E1wmlte, FomEEk  ERE o G
i}, FEEOFEIC Lk,

42— VECP % Fkic, 3%EM3s L OEHFlicxt
LS w77, Fldud, TV @ kiz 3 B/ o
ErhflEtkr RES e, =2~ F 7 A +X80%, F
POREREE1339. led/m2 & —E & L, BEE#LT0cm 2256
PRE LTI 1 = =04 o X130, 2RERO K
XXAT.2X12°TH B, 2oL D, XUOE
MEdE (P100) DIESRRA L7,

EOG (%, FEf 1 =% L T, Jones B D HENCHEL i
il Oy o

ERG & ¥ OREE, Wk X2 - VECPH
SHEEO R, FENRALD 2 ohiFHEL
SDUE#RE) L L, chnbETFhicExRELL
e

I #& x
1. 77 v~ 2ERG



MEF163411H10 8 bk o HEBEC T A B R TR - b 155—(1877)

7 7 v v 2ERG a O [HSER R YRR, FhF L UIRMEE, 6 ZHR, 6 R 1R B A e
HeMRdai, 6+ 5 BcAEBECER, BT (p< DHIZ-72(R3), BEER T, HFICER 1k
0.05) #F@d (K 2), chicw L bEolE SR THEERRER 2R L (04), S8k EiRE,

ERG a-wave

bars: SD bars: SD
Q
é’ 15 — oo Z eoo-
e =
- Q
>
e _'é 500
ot =
e o
- £
= @ 400—
3 ...................................... o
a 10 — § 0 O ;
- R S * 300 &
; ; L e e o
]
[ ]
& 200
L 1 .
T oo 1 el 1
Normal Toluene Normal Toluene
B2 IEWXNEEIUIEMCETEERGa o, B (X)), BB (F), g,
IEH 3 OFHE +2SD (EHE(FE), BAREE T LA, i EEEEAN
DREF Z R,
ERG b-wave
bars: SD bars: SD
§ 700—
>
£ a0~ * 600
= o
g v 3 0
5 8o = S0 =
5 S E )
400
5 . ° i R -
z o = 300~
: i .
z 60— 2 2004
a
10%—
50 L
T | | g | 1
Normal Toluene Normal Toluene

B3 EWMRsLOIEMCSTSERGb O, B (5, EE 5. RAOR
SRH2EBEOC &,



156—(1878)

ERG op

Normal

Toluene

100 pVv

25msec
4 FEIRERE, FEREAL»LBLHHER
» ERG ##hgE, FeEE010.003%,

ERG op
bars: SD
300
>
=
. 200
o
o
=)
-
2
s 100— 2
a | e
o L]
H
0.....
L1 |
Normal Toluene

E5 [EHSEEXUIEMCETS ERG BB/
EokEE HAOLSRHIEBROoZ &,

ELLHSEL, BRcHbABERENA S LTED
bhaboorhickd DR, BEALEBRDHLRER
hots, COfAE, EF20EBCLED LR, #
B EREG, 6P IRTEEL TV (BH).
2, /84— VYECP
42— VECP @ P100TH S5, 6RFSET

AiE&st 2% 11%

PVECP
30’ bars: SD
L )

o 200
o
w
E
=
9 450 &
o
=
=
= T
° T
a 100 L

A

T i |

Normal Toluene

B EHENEBILOIEMTE TR ALV
VECP @ PL00TE & #5, MM ORSEH2 2R
DTk,

HE (p<0.05) EELTW (K6), RIEE, &
Ak EL{FHROMBLRRELILL ST,

3. EOG

FEM LicR L Tfi e » 7 BOG TiX, L/D#, AR
1.46, X£IB1.35L{ET LTy,

IV #

SEESEBFORREZ TR JEAE, WTh
bt b v = AN, HEOBRAEEEL, BEK
fEHR, BESELBEMC v VI ZREES
LM EANEEMATHS, tA=vICE ABREELL
<, HEEENBE IO, HEHEETHD,
Grant™i2i¥, JOPFT ORIBGER, RES)REEE O
HEL0, BERoBECHL TEREES ATV
W, ¥rechivcegEihfcr vy i8I0
vigHEhBEEC kI A EREEE, DRER, B
FERCARL TS Xhicb oS, FITHEAE,
MEABHEE S OWMETH Y, TOEENLY, #
2 iR IThi - THRE LSBT
s,

HEEEY X1 Licy v —18tkrhEEE o MBS
BEoBSAEZNEE, EPEPLELTINET
IZHE LR BER T b T 5919, Kimura



REFI63-11 A 108

BIRRTHADY v F-BERHF21405F k0 ERG ##
L, a i, b ¥t L OBBIER B3 I HRIE O 5 23 2
bhicZ E&#WMELLD, FLEROI, AR bis
L OEBFREOIREAEE L 1AE2HE L T
A% % ofll subnormal, supernormal & &Lk & o3
Hosd 5 5 4, ERGHIEER Thoate & W 5
HOMNNGL LHB D, v v —BhERLICETS
ERG Of#IlX, £ETBETH S, shid, ~vr—18
EhHmEETE, HEEECRALrOEEYETS
WHENAB L LD, F0r v F I L L REEE
DRELERE 4 T, ERGOEH bk« tHEHEZ 21 5 %
Z &, ¥7: ERG OFFHli£ 0 & OB LT &, BBIc#
R L RIEOHAEIZ LT o LS Bl H 5
LB,

SEFE AL, BERELYETH340MMB L=y
SR HEEZCH L, ERG 2 Hifr L, +oEE, EE
%, FARRICHIGE Lo IEH A R194 & HEl L, a g
I, HREE & b, b TERCREYRLE, —
BRI, a PR, b 2 — 7 —MMs E A RAE
BELEZ bR TED, #lx  XHEEOEIRAZEREC
i, MEGE, HEEEER, FocRBEREYET
5 b EiRESS a BRI~ L < HEE+ 59,
=B EMA T a BIRIEOE L K30 2
bhicZ kit b, MEFE ABck~T, b
BRlOMIEOREEI RE S iz, BB ORER
5913, FRCOREOEEHE & Bhbh B5EF 1 1Icss T
BRVRRT R R Ule, @EEE, BRI MBEE
THETAHZ LB TV D, FOfl, <—F =
A, IR LiifcETd, LIELERESET5', $Eo0
EPITE, WwFhd—RofbEEgkE, BERTRLL D
FRoRBIEEIATEY, 54, @8R IEo%
Bl 7 lEE % 2o B E b= v oBkhELERIZ AR
LUENDH D EBbhs, BEREE, HEOERN
DFNTAMEARER Y —2iIcts0Tc3 ik, #
HolRAHFITHDENICH T8 L h o
L TRAES S BER L, L= BT
Hes T A IEABEF L CRTHCchLH, fEf1o
BERDED > bRTAORRSBEH oRhc A~ F 22
PLADLRD Z LG, kb, HEBEAZE~4E
BlOREEOREMN L Dl L AVRIE X RTc,

Skoog & Nilsson (%, A IZ(EEED b L= v A
THZEIEY, ERGe BB AL LBz B
ML, cBEMEAR EEYELRERLLC
B, b= AEthEEETL, BEAHE R

b= s REHIEICHE T 5 BB EAPIE - Skl

157—(1879)

EBELTWBZ L, HorE2 LIS, SEOE
MlcdbWBEEEELEZOBELYRIBET B L VWb b
EOG@o L/DAEIE L T\ o 2 X b, fEE@E -
b R, FMEH0EENRSDC LEATEINT:.
v —EFEEFOREROBE SRS T
feostchllOHENZL B L, > vr—BidhEHRE
ofMEESR FEMloFEmT, 355 HMkEo
WEREAOh D EROREWEIH LTV EFT R
oMo biic v, Fio 28y v —2 R
ASRT » P TR, HEABOE(LIEECH -1
25, FMEARE R A b A b i, e LB
WoPCHEEL TV A A bRzl wd, ohb
DFEFRL, SRESERZECRE S Wi R e —&
T5., Thbb, SETR- -EBIERFMEFIZ L
b, yvF—FLlbr= B EEEEE T,
AR LE S UHEEABCRELRD LA, i
ERG, EOG ##FHT 5z Ltk v, TolEEENH
EELAETESDLIBEHE XL LEbh,
b= X BEMEAE L, Kimura 57 & b 5ol
Xh, ot Keane®iz L b -t % —» VECP @ P100
WRPEETAZ L LD LA, FOHY,
VECP O TH SRR F 7 2050 410 L 7-
EFINRE SR TS, LaL, BEFHREMICRE
NEbhichbd VECPREFETHoTo b5 4IE
FlHMEPERTE D, ZoFHbE, ERG RHEH LA
Lo TRV, SEHE L 3EFTIR, 6
5 R & @RIC PLOBERFQIERE A b ivfe, Zhbidv
THOHEEEAYELTE DY PIOOEBREEOERA L
T HRMPEAET D EEME A B B, 12E D > v
F-BAET52TEBEORERT BT, BHEE T
B ORBEREAEE LD ERE9X Tl D,
P BHREBEREICES TS PLOOERE R OEF
i, HFEMUBEIE £ AR, SBICHT AR 3
WSS D L Bbht,
x
1) EZmAE, MACLEEN, TE5R, ARYHRR,
1986.
DR Bivvr—HELE BERE 39: 245
—255, 1985.
3) FPEXERT | ERG BV o 305 B BY
+TaugE. BEE 70 84—87, 1966,
4) Jones RM, Stevens TS, Gould S: Normal
EOG values of young subjects. Doc Ophthalmol

Proc Series 13: 93—97, 1977.
5) Grant WM : Toxicology of the Eye. 3rd ed,



158—(1880)

6)

8)

9

100

11

St

12)

Charles C Thomas Pub Illinois, USA, 1986.
AR B, ARBMER v —EERIEREC
ZbhicAMENEEs o T, BEE 68: 909
—014, 1974,

Kimura T, Fujiwara N, Miyata M, et al:
Optico-encephalo-neuropathy in glue sniffer, in
Salim I (ed): Transactions of Sixth Congress
Asia-Pacific Academy of Ophthalmology. In-
donesia, Airlangga University Press, 176—181,
1976.

BRET, XRER, NREE v —hEmIC L
HimEEMmE Bbhs 1iEM. B 29: 1769
—1773, 1978.

Keane JR: Toluene optic neuropathy. Ann
Neurol 4 : 390, 1978.

EHME, EABT  ABREAICLD LEDbAhD
R Eo 1, BEE 75: 76—82, 1981.
Metrick SA, Brenner RP: Abnormal brain-
stem auditory evoked potentials in chronic
paint sniffers. Ann Neurol 12 : 553—556, 1982.
Lazar RB, Ho SU, Melen O, et al : Multifocal
central nervous system damage caused by tolu-

13

142

15)

16)

17

18)

HiR&E 9258 115
ene abuse. Neurol 33 : 1337—1340, 1983.

Ehyai A, Freemon FR:
neuropathy and sensorineural hearing loss due
to chronic glue sniffing. J] Neurol Neurosurg
Psychiatry 46 : 135—144, 1982,

B 1, BEHIE AFER i > v —thiE
wrstBEbhamERED L F, BE 79
816—819, 1985.

ME E, A& #, BN # : Optico-encephalo-
peripheral neuropathy # &£ L7z v+~
3AEM. ERER 39 755—758, 1985.
KR KGRE, NIE—x | R RN
EbE, 1985.

Skoog KO, Nilsson SEG: Changes in the
c-wave of the electroretinogram and in the
standing potential of the eve after small doses
of toluene and styrene. Acta Ophthalmol 59 : 71
—79, 1981.

Escobar A, Aruffo C: Chronic thinner intox-
icaton : Clinico-pathologic report of a human
case. ] Neurol Neurosurg Psychiatry 43: 986
—994, 1980.

Progressive optic




