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Abstracts 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 accessing the
effect of organochlorine pesticides to the autonomic nervous
system. We evaluated the autonomic nerve function using
open-loop pupillography in 20 patients who has exposed to
the organochlorine pesticides. The significant differences
were seen in pupil area, velocity of both constriction and
dilatation, and dilatation time, when compared with 20
normal subjects. The disturbances of autonomic nerve
were detected in eighteen of 20 patients (90%) by

evaluating the pupillary light reflex in each patient. The
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inhibition of sympathetic nerve i. e. sympatholytic type was
recognized in eleven of 18 patients (61%) . Four patients
with sympatholytic pattern had a disturbance not only in
the sympathetic nerve, but also there was parasympathetic
nerve involvement suggesting pandysautonomia. Residue
blood level of the organochlorine pesticides was examined
in each patient. DDE was seen with high frequency of
detection (85%) . It was concluded that the toxity of the
organochlorine pesticide on the autonomic nerve is an
inhibitory effect in pupil light reflex.

(Jpn Clin Ecol 1 : 108~—113,1992)
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A1 : Pupil area (mn®)

T 2 : Time to half constriction (msec)

T5 I Time to 63% recover from maximum constriction (msec)
VC : Maximum velocity of constriction (mm’/sec)

VD : Maximum velocity of dilatation (mm’/sec)
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Table 1 Chlorinated hydrocarbon pesticides detected from 20 patients

Number of Frequency
Pesticide Chemical Name Patlents in 20 patients
I DDE 1,1,-Dichloro-2,2-bis 17 85%
(o-chlorophenyl) ethane
IT Beta-BHC Hexachlorcyclohexane 10 50%
III Heptachlor 1,4,5,6,8,8-Hepatachloro-2.3~- 7 35%
Epoxide cpoxy- 3a, 4,7,7a-tetrahydro-
4.7-methanoindene
IV DDT 1,1,1-Trichloro-2,2-bis 5 25%
(p—-chlorophenyl) ethane
V HCB Hexachlorobenzene 4 20%
VI 7Y-Chordane 1,2,4,5,6,7,8,8-0Octachloro- 4 20%
2,3,3a,4,7,7a-hexahydro-
4.7-methanoindane
VII Heptachlor 1,4,5,6,7,8,8-Heptachloro- 2 10%
3a,4,7,7a-tetrahydro-4,7-
methanoindane
VIII Dieldrin 1,2,3,4,10,10-Hexachloro- 2 10%

6' 7_ep°xy"1, 4, 4, 4A, 5, 6, 7,
8,8a-octahydro-endo-1, 4-

oxo-5, 8-dimethano-

naphthalene

72 HIE % Group I, &% Group T & L, BOEB®D
DEEDOREIR & FRH S M7 F MK % Table 2 127" T, Bl
2RI AR R BT % 7R L 72 Group I @ Case 12-16D 4 44
B ICHERBERBRANCRE LB R A L T,
HEMEREEI RO SN/Z18%BF 4 BITDVWTIX1 D
DEERIIZT TR 2OOBEREFREDLEIL D %
RRERL TV, SHEICBL CEELEER 1 D12
BR%E L L7z, BEFLROD & 0 BEEMREE DGO S
7BEFEISZ I TR DO E - ok, 3N B
(sympatholytic type) T114 (61%) 12888 & L7z, K
Rl AR R ) i8R (cholinergic type) T7 % (39%) T& -
720 IEH (normal) &HITE &7z 2 %20 Tl HEA
RIERZ A L CT\/ehs, EFEFLENC X 23 ERIGa4T
2513 BEMREREE L RS 22 o 72,
HEMEREED Y 1 7 L GRIER AR RF OFEHEHE D
BfR DV TIE, Group I OZZEAHEINHIEL (sympatholytic
type) IZB VT DDE (82%) & beta-BHC (65%) ASeisd
BIICFR D 5 N7z, Group II @ Bl 38 8 1 1% ol g &Y

2.6 pesticides/patient

(cholinomimetic type) ~C &3 EHPFEINH] B & [E A& 12

DDE (86%) 258 b % { . © X & beta-BHC (57%) T&H -
720 SRRBAWREHNHIEY & B RARRE R I O BE IS BT B
WERBRBAOGAZITIZFEMOERZRLTB Y, 4
BlOFBIER R BFI OG5 1L Z 2o HERRE
FEERNCHEA 2 IRFERRRAOFAIERD o7z, L
2L Table 2 205 DL R X 912, BH OB HH
BT & EEMREAEIR b S WEAZTR S Sz,

2. BFEFLEICLD2BERLEEEMNBH SO

HEMEMIE CES T2 5 /T ICo2WToBRER
(Group I, II) &IEExJHE#E (Controls) & DH %
Table 3 IZ/RT, MFH DB 1T student t FRE & FHV 72,
FBERH, EEXNEHEDICEEAATH Y HEOM
W AFEE I 2 H o 72,

BEENFBOONI-0F, FHETEILER Al. &K
MERERRE VC. I KBRS VD B X U063 % BREERR R T5
D 4RFTH o720 Group I DOARAPRINHIECIIBEFL
M AIPHEEIT/NS (L RRRHERE VC B X URK
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Table 2 Clinical manifestation and results of pupil study

No. Name Age Sex Chief Complaint Other symptoms Detected Pesticide
Group I (Smpatholytic type)
1 K.G. 35 F dizziness fatigue I, IV
2 M.M. 47 F  headache diarrhea III, IV
3 E.M. 64 F  tachycardia fatigue, muscle pain I, II, V
4 VvV.T. 23 F urticaria fatigue v
5 M.S. 42 M constipation coldness of legs I, 11, V
6 D.M. 47 F headache depression, muscle cramping I, II, III, VI
7 S.M 37 F diarrhea nervousness, fatigue I, I1I, IV, VI
8 K.S 68 F headache muscle pain, tremor, fatigue I, I1, III, IV, V
9 C.J. 26 M  headache muscle cramping, diarrhea I, I1, VII
10 J.H 49 M constipation fatigue, depression I, I1, III
11 F.W 38 M  headache constipation I, VI
Group II (Cholinomimetic type)
12* K.H. 38 F headache diarrhea VII
13* R.M. 57 M diarrhea fatigue I
14* F.M. 57 M  headache dizziness I, II
15* L.C. 47 M dizziness nausea, fatigue, nervousnes I, 11, III, V
16* J.N. 58 M headache diarrhea I
17 S.N. 42 F dizziness constipation, muscle pain I, II, III
18 B.M. 45 F diarrhea headache, fatigue I, II, IV, VIII
Normal Pupil
19 G.U. 38 M  headache none I
20 M.P. 55 F chest pain none I

I - VIII: Detected chlorinated hydrocarbon pesticides whose names are described in Table I

* : exposure to organophosphorus pesticides

P VD S B, 63% HAIERF [ T525F &I
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h#EEWIED EIch o7, BEZ D LIS, {bEWE
BESIZAEOEAICIE, ERAOGHEEL S F 0 E
EEINT, T LAFETHRF L T 5 ERBHEEIES
WGBS A & &2, WITHRIEROEE L% E05E
R ENDEDSBEE 2o TETWBETY, 4aE%
HL-BEDFAKICLOBOAGEEZRBRANCRE L.

TRIERORE L HTE S 2 S /-8B RIE % BRI
AL, EHICSFE ST L5 BEMBEEREZZE L Twiz,

AR TR BH O ANMENDBRAERITSEO X S 12
FRFNOWAIC L 2%, ThbbiBLUEE»SD
IR, iz D BB X 5 HELE D S ORI 7 &hF
FIET 5, L TCINLABRERRARBEFANIFEOL
AL EICHWBAEEZF L TB0H .. EAR0BRLET
BB FER$ 5, & < I DDT, DDE, dieldrin (3 %%
R (¥ oy BLU) VIBE) 2EHEELLTE
D, MREER L F T RACHEREFRET LY, HBE
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BB L IEEATEEEE & o T BRI B e et
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Table 3 Statistical analysis of pupillographical results

Al T2 vC TS VD Mean age
Group I -28.8 196.9 - 41.2 B 3575.7 -1.9 43.3
(11) 2| 7.2 +27.0 +9.5 [ *+677.5 *1| £1.7
*3 *]
Group II r 21.6 221. 4 3L 31,1 *2 L 1364.3 8.1 49. 1
(7) ¥ | £8.2 +73.8 +9.0 +415.3 [ +3.0
L x] *]
Controls -36. 8 184.1 - L 52.3 —-  1441.7 LL13.4 43.7
(20) +3.1 +18.3 +7.3 +285.0 +2.2
% ; Significant difference *];p<0. 001 *2;p<0. 01 *3;p<0. 05 (Mean +SD)

Number in parenthesis is the total number of patients in each group

A EARAE L 72 BB 204 DI DA B FE R HA D5
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ERPESNTVASZ EIFIEFICHEBRIENETH S,
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L7k 25, HARREEIC L 2 EILBRE % 83820
%H18% (90%) ZHERE L1572, oD 2 412D CIdEH
F e O HARFHER A A L TV B Ib b b, 4
B OARAE D S 1IHEFLUGRHE & Rt ¢ b o7z, Z0H
& LTI ARk i B B saE %+ & b XL Ok
FTHZD, TNH 24OV TRIEAEMRIEE SN
TV ho 2 REENEZ bILb,

BERMEEE T A o 72 DIE, SSBAHREHNHITY (61%)
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DEE I L 4 ZITEIZEARE L BEIRIE A Tn DS v
HW % pandysautonomia (ZAH24 3 5 IREEATFRD S L7z,
L 7 LA R SRR 8 A A5 — R F R R Lk L TPl 2
FEF$ 29 DI LT, BIZSIEAD AR 5 1339% L &
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BRI OFEEERA S ) . A Bl O ERE ClIRtc & %
o 72 HN B E OB BRI O ED 52 b,
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Y VONEEET TV YL AT T — EAHE S
N, 7EFNa) rOREERE &7 LRIZCEARR
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NS HRIEF R BAN ORI RZHS Tlr 2w
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