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Abstract

It is well known that the effect of organophosphate pesticides on the autonomic nervous system
is a cholinergic reaction. However no study has been done assessing the effect of organochlorine
pesticides on the autonomic nervous system. We evaluated the autonomic nerve function using
open-loop pupillography in 20 patients who had exposure to the organochlorine pesticides. Significant
differences were seen in pupil area (p<.006), velocity of both constriction and dilatation (p< .001), and
dilatation time (p<.02), when compared with 18 normal subjects. Autonomic nerve disturbances were
detected in eighteen of 20 patients (90%) by evaluating the pupillary light reflex in each patient.
Sympathetic nerve inhibition i.e. sympatholytic pattern, was recognized in ten of 18 patients (55%).
Four patients with sympatholytic pattern had a disturbance not only in the sympathetic nerve, but
also parasympathetic nerve involvement suggesting pandysautonomia. The residue blood level of the
organochlorine pesticides was examined in each patient. A high frequency of the DDE was recognized
(85%). It was concluded that the toxicity of the organochlorine pesticide on the autonomic nerve
appear as an inhibitory effect on pupil light reflex. (Acta Soc Ophthalmol Jpn 94 : 418—423, 1990)
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Al ! Initial pupil area (mm?)

A3 ! Pupil-area variation after light stimulus (mm?)

CR : Constriction ratio A3/Al

T2 : Time to half constriction (msec)

T5 : Time to recover to 63% in A3 from minimum
state (msec)

VC ! Maximum velocity of constriction (mm?/sec)

VD ! Maximum velocity of dilatation (mm?/sec)

Fig. 1 Pupillogram of light reflex
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Table 1 Distribution of organochlorine pesticides in 20 patients
i i . 4 Number of Distribution
Pesticide Chemical name Pafients in 20 patients
DDE 1, 1-Dichloro-2, 2-bis 15 85%
(p-chlorophenyl) ethane
beta-BHC Hexachlorcyclohexane 10 50%
Heptachlor Epoxide | 1, 4, 5, 6, 8, 8-Hepatachloro-2, 3- 7 35%
epoxy-3a, 4, 7, 7Ta-tetrahydro-
4, 7-methanoindene
DDT 1, 1, 1-Trichloro-2, 2-bis 5 25%
(p-chlorophenyl) ethane
HCB Hexachlorobenzene 4 20%
y-Chlordane 1, 2, 4,5, 6. 7, 8 8-Octachloro- 4 20%
2, 3, 3a, 4, 7, 7Ta-hexahydro-
4, 7-methanoindane
Heptachlor 1, 4, 5, 6, 7, 8, 8-Heptachloro- 2 10%
3a, 4, 7, Ta-tetrahydro-4, 7-
methanoindane
Dieldrin 1, 2, 3, 4, 10, 10-Hexachloro- 2 10%
6, T-epoxy-1, 4, 4, 4a, 5, 6, 7,
8, 8a-octahydro-endo-1, 4,-
exo-5, 8-dimethano
naphthalene
2.6 pesticides/patient
Table 2 Comparison the data of pupillography between patient group and control group
Al CR T2 vC TS VD Number| Mean age
Patients EZS.GIB.Q 0.45+0.11 | 215.7+53.3 "[37.8t10.1 "_[2667.6‘*:1239.3 “[ 8.4%12.3 20 41.5
Controls 36.9%£6.0(0.48%0.07 | 205.4%20.6 49.6% 8.6 1881.8+ 555.5 182432 18 29.7
* : significant difference *: p<0.006 ** o p<0.001 #er . n<0,02 (Mean +SD)
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Table 3 Results of pupil study classification of
autonomic nerve disturbances in 18 patients

: Number of Percentage of
Disturbances patients distribution
Cholinergic 7 39%
Cholinolytic 1 6%
Sympathomimetic 0 0%
Sympatholytic 10 55%
total 18 100%

Table 4 Distribution of organochlorine pesticides
in each type of autonomic nerve disturbance

i | gl | o] Srapunel
DDE 6 86%% 1 1009 10 100%
beta-BHC 4 57% 6 60%
Heptachlor Epoxide | 4 57% 3 30%
DDT 2 29% 3 30%
HCG 3 43% 1 10%
y-Chlordane 3 43% 1 10%
Heptachlor 1 14% i) 10%
Dieldrin 1 14% 1 10%

Number in parenthes is the total number of patients in each
type of autonomic nerve disturbance

BEALEUG X b BEMREEHGED b BEI8ET
TH b &D - o0, ERMFANEER (Sympatholytic
pattern) T1048 (55%) 12D SRz, KITEIZE R
#EH) %7 (Cholinergic pattern) T 7 4 (39%) T#H -
7. BIZZEHEEHEITY (Cholinolytic pattern) (3184
F 14 (6%) LosRHieirsst, E#E (normal)
EHEENA 2B SOWTIIHBBBERYHE LT
o, BFEAGC L 20 EEESHT 5I 8 B
EE RS o1,

HEMEREE OB EIERRBRA D5 (Table
4) T, ZREAFEIMNEIE (Sympatholytic pattern)
{3\~ T DDE (100%) & beta-BHC (60%) »\EadiEEs
CERd bit, BIEZRRMER#A (Cholinergic pat-
tern) TAZREHEMHIE L R DDE (86%) »\&
44 <, i beta-BHC & Heptachlor Exoxide T
B (57%) T@E» LA, BIEEAEHED 14
(L DDE @24 L 2B X furehs -tz ACREAEEIN4IE
LRIZZRMBER SR O BRIk 5 EHEREEH O
MLERFOEAERLTE Y, ICRMRAIS %
Br < TRToBEER IC T DDE A EHEIcED 5
hic, SEOFEERFRIFOFHT 1L EATR

FRERERFHRAPRECS T BRMREEO K - 1) 421

O B MR ER A R SRR R O RS
Tehoite,

IV £ ¥

fEk, hEEERIARCEMEBOE, SETIE
pELVOIEEO s -t Bz ke, k¥
WEPE LA BOBEICIL, LR OB HEENS
¥FOEEISIAY, GCLARGSEREL T\ 544058
BOAERCRIGT Ao L bich, BEBABERORER
INREDRBEERIENDENRMBE L hoTE T
L9 SERE L BE SRR BOoERIERER
BEFICREL, SERORFERICHAELIR. 18
BEULHERRANZR L, & bicki4 7o 5 BEMRER
BEL TV,

AEEFR AR RH O AE~ORBAREISED L S
CBRBEFIOMAACL 28T, bbbl X UM
HORITL, i b fApBEEIC X 2 B 5 0B
ENFETD, £ LT hbHBEERBEERILIE
HO%CEBCHEBECHEGBEASYE L TR, £k
DEAGRITCRIGIZIER T %', %51z DDT, DDE, diel-
drin AMHECHE (2 v 42 8LV vBE)
HEBELLTED, MRERPLY F 7 RCEELRE
TEY, FHREFRABR A LR OB R A~
EDTIL, BEWLIENBR OB TEER
CEBLMGBERECE TR TR, FEEER
B HRF O R I T A BT oW TOBE M
ShtTwb,

LAl L BH2080Mbh oA BERRERE O
474 (Table 1)1%, DDE, beta-BHC #»33£#(L) F# 5
B, 1 AFH2.EEOEREFRRBRAIHEE 2 h
7o, FERICEMORBHZMER L CWBEI KL,
2~ 3EEORBHILEEHEAL T e, BEOBRR
Flott B L¥HRMELEATH Y, FlzEDDT &
dieldrin ®ff Hx DDT o MR BMH > ERE T 2
FERI'O B %, B O RER D B E A3 R F o i i
ECREEHEE—H LRV, ok 5 e {k#aRg
BT bbEEFEOERY TAT VS H LHFEX
o,

ETELTC X 2B OIS IT THEELE
B bR, RIMEIELTR Al RoAREE Ve,
A BEORE VD, 63% MR T50 4 BFCTh -1
(Table 2), ®/FATEAERIEBIET 256 < BS
THicw, FFLIEFHXEE O age matching # Bt
CATIeH RETHAHNESEORE CRIEFINBENT



422

SE LAl ofoicd, FHERCTHIEOFEZE
PAEUL, L LBEFORIBATHEAEDRZ A ARAL
mAOFE EMER.1:2.1mm*E LE LT FE
(p<.05)IhEdote, SEORNKERIGHFHIZE T
AR ERE VC & B AR E VD 28 & b BT
LT\~ 5 kB A B o 3 O BE o cholinergic pupil
b Rbhan, EETEC & EES I UHEE
BT & & b Ic TR EHEEE D 1R T B 5 63% i
B TSHERXRLTCWAZ ETHS, SHILEIR
s L O REREOTHHEORELYERL T
b, \ ¥ % pandysautonomia DIRELE 2 Hh b,
HxOBRENEREO 1 2EELLRTWAS—F = »
FERZEOBILRIG Y B RE Y T REO /KRN
BHLATVDZ LRFHTHKRECRTH D,

HEEZBTOVTETFELC CEAOMERIGE B
Alicth, BEEEEECI IEACETEZE
2040184 (90%) WHER LEL, flio 2 Bioun
TRIER, FTRAREOBHBWEEREZAELTWSIZE
b, SEOREN S EARKIGEY* RHe
fetots, FOHEBEE L CERAREERIETERHE
HEER LD XSRBT A7, Zhb2HIE20TiE
IR R EEI T e - o iTRERESAE 2 bR
%,

B MEEE TSI 7D (Table 3), RS
MEIE (55%) & BIAZREMRERI A (39%) TH 5D,
TREFINHEOBEEZ D 5 5 4 ARFIZEME D BE
M & hTwb, Wb b pandysautonomia IZHH 2
THRENED b, SEOKE TR ER
H3Bbdbhishoten, £OEHELELTILDEEL
BEY TR HOZHEZROMEAS D
&, b5 1oRE < OFBIERRR BRI —RPER
R LT R EY o L ELBRD, L
2 UEBSERRB R AL — &Rt LR
ERTAOICR LT, BIZZREMERIMANT39% & %<
Aobhic, chboBED THEHB S5 ABEICHE
BRHoWHER) S, SEIOMBERETIHRETE
trh o e BEOF BRI OFEINE 2 bR,

HEBAC L ahETRHEEEYECHL T F
LAY vORRBEET e FAra ) v=AT T —¥HE
EXh, TeFALa) VOREEHEY X1 LEIZRM
FERIBCRRE L 7o 20, ARERFRBRBEFIC>WTIRE
paEEEoBEC X VR L RRFoFER R
fehs otz (Table 4), = &HEEFERE RA O 4k
ERIIRIE AT, R~ 0B

AR£EE 9% 4%

BHY, (LFHMHIERCL Y ESEREEIEMSER
Ehe, EEA OB« OBEFIEMICIER LY, B
BEOET2RETOZ Eb#E L hid, BHEMERKC
LT HMHB RS EE SRS, SE, HEER
FBREFCREE L - EENRO0ABWRET CHXE
FLoOXMNFIG L W B LIcERTY, BARGRER
R L7-18B R 1I0R I ERMENHII AZD bh, Th
B D B O IR AZ R 2 13T T < BIZREAE & D
#HlEhTtwb247b@BEDdbAL, SHICEAKLE
WoaR L1c18%h, BIAZREMRERIBEN 7 £ 2B\l
£ (61%) EEMEOMEIR 2 @bz L1k, HH
HERBRA LMY EBECE T RIETET TR

<, BEAERCHLTHBELCERER 2
EEz Bh,

A o B A E B L bR EE A R
BTAMEILHIEELHRIATVDH, HilE
ERBHRA O FEEREECOLTOIIRILIE L
Vv, BAEIZ#EWTIE DDT, BHC /e & —Ho@&BF I
Al EhTw52, EREEOSCERRRERHK
EHHEET S, SHEF TN LOREHE LS h
HEMSHIREERD,

Bafesichich, BERA b =27 AR OGS
BLET.

X (3

1) Rea WJ: The environmental aspects of ear,
nose and throat disease part I. JCEORL Allergy
41(7) : 41—56, 1979.

2) Rea WJ: The environmental aspects of ear,
nose and throat disease part II. JCEORL
Allergy 41(3/9) : 41—54, 1979.

3 Al o AE LB BEAREREEOEY.
EEfE s L KRB —, BIR&EE 77: 1835
—1865, 1973.

4 BN #AEEEOBERE. v1=v A 1:68
—82, 1978.

5) Rea WJ, Pan Y, Johnson AR,etal: T and B
lymphocytes in chemicaily sensitive patients
with toxic volatile organic hydrocarbons in
thier blood. Clin. Ecology 5: 171—175, 1988.

6) Clark DA, Sweeney G, Safe S, et al: Celluar
and genetic basis for suppresion of cytotoxic
T-cell generation by haloaromatic hydrocar-
bons. Immunopharmacology 6: 143—153, 1983.

D AN . hERERE SR SRR
Mook, 30, s FoER, Hi, SFEHE
181—196, 1986.

8) Miller JB: Food Allergy —Provocative Test-



ERE 244 A10H

9

10)

11)

12)

13

—

14)

ing and Injection Therapy—. Illinois, Charles C
Thomas Pub 5—29, 1972.

Bl H FHLVAMEFEILE (19 22—
#—C2515), MHREEEE 3:235—240, 1978.

Wi B, KEEE—ER, 8K 23S  Open loop #i4+
MEFHEALET I L AW HAZEBIZo\-
T, ML 22 615—623, 1978.

Ai# & | Open-loop AR THEFLEHZ & 5 %

KIS OB 5. HIRSEE 83: 1524—1529;

1979.

BERBS, N [, KEFE—E, i Gl
B & UAC RPN 3E 0 open-loop T3 3ERIGIZ
BIIETRE, R 30: 1008—1015, 1979.
Laseter JL, DeLeon IR, Rea WIJ, et al:
Chlorinated hydrocarbon pesticides in environ-
mentally sensitive patients. Clin Ecology 2: 3
—12, 1983.

Davey PG, Shearer RW: Hypersensitivity
caused by environmental chemicais, in particu-

153

16)

17

~

18

s

19)

HRIERARRBEFPEC ST 5 B @RS o - 0)Ih 423

lar pesticides. Clin Ecology 4: 35—39, 1986,
Rea WJ, Butler JR, Laster JL, et al: Pesti-
cides and brain-function change in a controlled
environment. Clin Ecology 3 : 145—150, 1984,
Menzer RE, Rose JA: Effect of enzyme-
inducing agents on fat storage and toxicity of
insecticides. Tahoria AS 8ed) : Pesticide Chem-
istry Voll. II. New York, Gordon & Breach, 257
—21a, 1971.

BJIEE, Bl &, BHE—. e s
7 4+ —OFEK, RE 27: 743—749, 1985.
Street JC: Metabolism of animal responses to
toxicants. Modgson GD (ed) : Enzymatic Oxida-
tions of Toxicants. North Carolina, North
Carolina Unv, 197—205, 1968.

BIEX, 5 X MEEX  EREHSEOMR
BBl A2 ERAOPIE. HERSEE 93: 167—173,
1989.




