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Pathogenesis and Treatment of Accommodative Disturbance

Shigeru Kinoshita
Department of Ophthalmology, Kyoto Prefectural University of Medicine

Abstract

Using a computer-assisted infrared optometer
with a pupillograph, we tried to obtain basic under-
standing of accommodative disturbance and its
treatment, by investigating tonic (dark focus) level
of accommodation and quasi-static accommodative

response. In normal volunteers in whom either
visual fatigue, general fatigue, or drunkeness was
loaded intentionally, myopic shift of refraction,
increased refractive fluctuation, and miosis were
induced in all cases but the effect on amplitude of
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accommodative response was minimal. Subjects that
worked at a computer terminal all day for 2 years,
but not controls, developed myopic change at a
statistically significant level. The effect on tonic
level of accommodation of subject age, sustained
near-vision tasks, and topical application of
autonomic-related drugs was investigated. In sub-
jects with severe eyestrain, myopic shift of tonic
accommodation and prominent pupillary unrest
were observed, suggesting increased parasympa-
thetic excitation. One patient who was accidentally
exposed to diisopropyl fluorophosphate, a potent
cholinesterase inhibitor, showed a phenomenon simi-
lar to that mentioned above. Chaos attractors based
upon the Shil'nikov phenomenon were introduced
for evaluation of microfluctuation and pupillary
unrest, as first applied by Sumida et al. Topical
application of low-dose cyclopentolate hydrochlor-
ide was effective for treating accommodative abnor-
mality in professional computed workers, who some-
times develop abnormal parasympathetic excitation.
Based on quasi-static accommodation measure
ments, accommodative abnormality after head and
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neck injury, including whiplash injury, was divided
into two completely different states: accom-
modative spasm and palsy. Since quasi-static accom-
modation was greatly affected by satellite ganglion
block, sympathetic innervation from cervical gan-
glions may strongly influence accommodative
response. Hyperthyroidism, which may be ac-
companied by sympathetic hyper-excitation, showed
diminished accommodative response. In patients
after refractive surgery by excimer laser, there was
no difference in accommodative response before and
after surgery, although tonic accommodation was
slightly unstable after surgery. These findings sug-
gest that the evaluation of tonic level or a similar
state of accommodation and pupillary unrest will
yield extremely valuable information in regard to
various accommodative disturbances. (J Jpn Ophth-
almol Soc 98 : 1256—1268, 1994)

Key words: Infrared optometer, Tonic accommo-
dation, Dark focus, Visual display
unit, Head and neck injury

I ##

REEE CIEERER L REERI—BL 2w &8
£, HEER TR B L BERECERT S 2 8%,
BreARAESE, 7as R va—5—, BRAR7
3% FA—F —7 EOHFHRERSEEAvi: HREARE
EICEBERYH D, LOFEBENSRERSEENS,
g, HEBKR TEEMMRELZERCIEET 2L X
D, EW AR LHBICKAT2 I LNEETHS, Z
DL REORTEE SN L > THREI N R
7 b A—F —i%, MERFERE TE v, FETHE
BIE U BITE OZEL 2R HIE T 5 L v D R
TEBWNTHD, UEDEIRFEZHII-T, L
AETREE (B b B IRAE & NEERER & W icRaR A 7 b
A= —RHWTHRLTE L, EEETORERE
HCIIEENTH 2, ZHIEERREOIE L IE
HrREORMICFREBV7-OTHL, FOER,
JEITERE & & b B HRIE ST S L5 ol %
TV —F7 v 7LY, RERBICIE U, &2 Wi T
Rl OIRAE D JREITES® L EFLE R D2 (b % #F il E 3
Al lizkh, FAEHBEEORECET 2% OFHR»E
ehaZtZWHehicLi, BHOFAAZTLIESN
Lo TbiThhi:, ZOWELREOFT, BRMIZIZE
HRECERENERATHY, HEMLREH FEES 3
BAHMEIER LA RO e RO RITE DR EE S
AT HEEEREOBITEORENEETH L I L AW

il

HLTELO?, KRS, BEITFMLTHOLICETIHE
Ths.

R RO 1 S E 3 e R EE T o i i O BEBE Y
fipkfiE T, A FE (positive accommodation) & /A
A (negative accommodation) @ FHTD FIcEIT LT
WaEFZoN, ROTIERMICET2ERTF—X A
DT AREE DR S ShTwa'™, Toates'id,
Z @ positive accommodation |2 FIAE#PEER S, nega-
tive accommodation [Z A2 EMFRMSEE L Twa LD
(Rt %1 Trz, BIREMEROMESIZ DL TIRPETD S
BMOBRMOEWE 2B THo 1N, BREHICBITS 8-
2, a-l ZEROHFEENHER SN LY, ZBHRERD
negative accommodation IZ5 L Twa I EizDnT
YA UIBEREINLOOH B9,

FETRIE D IR & LT, BRI T, —BREET,
Erh—VENEZLSNEY, 203 b, AELHALD
HFICROILESHYs N 20 RIREET TCOHE (dark
focus of accommodation) T#H %229, Dark focus of
accommodation 12, —fRICEHEF TORITE & 3EAH -
DEELTIA M) —BUTRREINS D, BEERHT
kB 2 BT 51213, REREIC BT 5 EHTE 2 il
E LRI L T2 208 L DEYTH 29729, L
L, ZOHERERAICPORER]ES 2(£5. —4, &
JTARERIE D 2 VI ETHRRRE (EENE) TR
HEEHIE T+ 2 &, dark focus of accommodation 8]
ERERCHEULHESREONE -0, EFRREORET



1258

a)

b)

(D) : 1 @n®

-0}

B % ®H
&= B XS

S RV
80 100 120 140 160 1

T L | (G |/ S|

|
1
1
|
|
|
|
|
|
|
1
|
|
1
|
|
|
1
|
|
I
|
1
60

MoE B M &
Mla ZRELEBRENAESZ GHEOERNE
).
R A BRSO S 5 2 D EFICERE L, 60 FhR
BERETAFE LR O EHTE & BEFLE R % 80 msec
HioERHET 2 (a). T0HK, 0.2D/BTHiE%s
MEHCRE GEEISAR), Rz om T ~TE) (A
ghiE) S sEHESE, FEROBEZTTS (b)),
B CEFBRETCHEHKROBEETS (o). XTI
(a) OFEHIRIREE 2 LR (BB L@
#L, ZoWEOonEHEEEHE L, £, (b)
DRI D & K FRE B R % S L7z,

D] mEpmE B 4% % PIANRAR
O E# AEmEBE | xm
-6 =
| B =
-3} =
E ). f\v_%’\ -
0 e W
+34 L 1 1 A=
0 40 80 120 160
€2))]

A oE B M

1b Dark focus of accommodation OEEHE,
A0 40 BRI E S BE LR FR S ¥ T, K
DR O 80 F [ 1X RBTIREEAT & AT L CABERRY
Ie R AT OB % AR HIE 3 5. EHO 28 mIER B
DRER,

BEEEEHIE 1, BSOS ERICET 2 EOR
FHEERMICETEER Lo cEbhd, B2lE, 0L
HEFEZ S, FHEREWAEORVOBAFH %=
Aps2YF 7N —mAICHREREL, BEREDHR
WEGEGHIE 2fTo7: (M 1a), AT, ZoRE®
HETLHOLICHE ST S & L O (RN &
L, ZOFYEITE &AEERE 2R, EENKE, 5
HRZED 2ELAGLER L EE L, 212, BIFED
Tl 72 W AL I & B TR % AR GUED & EEE L 7200,

& T, Fex d dark focus of accommodation OHIE i
2 1bwm L, BIERMEY» S 40 B L flEKEO

HIRZ5E 98% 125

40 PRI HEIREELT 2 SAT L, WiEEEREE s B,
PR ORGEIRER] & U T O S L L, P o 80 #
SRR AT 298 U TSR & U, TR & e flE
L7z, Llzdio T, @Eaddic L 2 HfianEens 4
MEEhTWwa 2 gk s, 7)) » 7k % 80
msec \[ZEE L, 30N HEMS S FETHRE % #i»
%k bz dark focus of accommodation ZEH L 72
GHER | EAEHRO YR T EHE ToFYE
HTEE).

ARTE, blo k5 IRNEREE £ fH L 72 Rk
AT A= — BT, EHREIRE & dark focus of

DFFHRE & iGHE I D WL TR IS a2 N A 7z,
B, BRI TCIEALVY YFET IR, BRE»s
A7 4—LFareyh®2E87:,

IT RS A & %081k

i, VDT (visual display terminal) {F¥, 71 &
7 — L EOIRIEEIC L DRI ET 2 0 E 05
WA TWRD Thr iz, I OIRKE LB (E
TR FFANKIGREVIBELALSBRHL, S5l
HETE2WTOFURRZ T4 TRERAE 2T
Iz,

1. B4 0AROREINE & REREML~DEE

B 2a i 24 B, 3EEOES AR (VDT 1 K
faf, 24 RO RBE GG, RIaR) 2, Ao
i R A & TETE % 80 msec 12 8 E
L7zbDTHD, WINOHMRICH, L EZ
e 4 % FEHHE R 0 /3 7 > A RIS AR R AL 2 5
EHERl S 03, TAIGE D AT O AR & FAETZEE)
DEEK A A 5 #1, positive accommodation HELIZ 7% -
TwabOLHIrEhs, 23~31 MOEHEHEME 11 £
kO ER 24, EF B0 2EITE, MEZEHE, b
FLEDZEL, L TEHERE BT 5 FHREE % 3l
ELLERIE2bDEBDTHE, WTFhOARTKRIC
BWThH, HITEOEARLE & REEHEOEROEK
DA 6T, BECIRES Ak, £, IRE, R
SR FORERASH Y, Zho ORERORE I HE &
FHT2HBEMBROT7 ¥ /87 ¥ A L 5 positive
accommodation QEAIREABES L Twad b 0 L #Efl
i,

2. READ VDT fEEDREITE, RERN~DZE

FOARIT 4 7TAYT 4 LT, EEHICHEND
18~19 D2 127 2R & LT, H#IRHENHEE
A—bV 7T 7 b A M= (=T v 2B 21T, 2
FRICRROBE 2T L 72, BEHICE VDT fE#4k
EOBBAR IR WIRETRAEL, av8 7 P X
RRREERA LTz, B, A—bLr 757 b A—F—i3Hll
FERTCEE L 2 5 O S THE L2, HREIE, R



R 6 FE12H10H

=Kok VDT &7tk
(D) 1))
=6 =8
1."'\‘2,, -
N -4 L SAMN  enanT
0 20 40 60 0 20 40 60
() (#)
HEAR® BBRA®
[(V)] (D)
= ~B v
- A /‘M A\..A‘ g
A e X
e =
(I] 2‘0 4‘0 60 0 20 410 GLD
@) (#)

H2a 3FEHORFEFTOETE~OEE.
EEB—ADOUREFEEE. 4D ORPEEEES
& 6 80 msec # 12 JH T FE % 60 B[ F o L
tz,

EEBEHTABFE

—8p——— — 2.0— ———-%L—
17 -

(D) ﬁﬁﬁﬁ lﬁl (mm)| ai ﬂ ﬁ
10 10 =
8 ] =

e Ail VDT HE RE

H2b 3EEOESEFEOFEREICE,
BEBEBOEEZREL K, *p<0.005 **:p<
0.001, SCHRODFEF = —HEH L 72,

ZBEIR L  EIEAC—REE L 0> 2 — Y HRER
WAoo, 2> a—YRREBESEEZ, 18
BES BRI ED 2 v 2 — YR ER LY 2EBIT-T
Wiz, —lEFHR7Y - uESH T 1 H1BEMAO
VDT EETH > 7o, EONRIBIE 1T2RTH -7z, 1F
EB®h S EEMOVYRITE 25wz, —RIEsE
BE—(0.1840.48D, I v P a— ¥ ISR EKE—0.85+
0.58D ThHh, 2F 2— ¥ IREFBHSHAENCE
BiaifibL Tz (¥ 3a), £x%E%2 1 B¥EH VDT
VEEERFRI L OBRTAL OB 3D THD, RPEOER
AHBE &R L7z (p<0.001), #RERE 0ZEL S EFED
ZCHE U TELTwE (p<0.001) (F3c). 3> b
O — )L X NIRE T T RS, LT RAEEI &
D JRATEE SRS~ Bl 5 2 EAEH L2, R, 1T
DT e FEEOTRIEOBE R TOHERE &
ITRALOMEBE ORI &b ZhicElU T 2R E

B ORI - AT e

©r
&
® ol
i -0.18 £ 0 48
i* L]
5 ik -0.85 £ 0.58
T .
1
= e B
# °
&
@
x )
it
|
2k .
.
.
ab
L . L
VDTO~1h VDT5-8h
n=59 n=74

X3a RHEO VDT fFEOERE~DIE,
—fEEERE (VDT 0~ 1K/ L3> Ca— Y iR
BPEEE (VDT 5~ 8 ERfi]) ot

3,
(D) n=172
r=0.48
2}
%
T L]
P b t v *
]
AT S0 TR W . SRS, B " I——
#
i H
L]

@ g
% % 1 J
it . ) L
® i ]

oLk

L ]
L
3L
i 1 :
(4] 2 6 8 10 (h)

4
VDT R1%R

3b RO VDT {ERDERE~DEE.
SRR & —H¥ 5 VDT R & O BIfR.

(D)

01 1 10
FRA EDRRVHOLE

H3c REID VDT {EEORBITE~DEE,
HIRA D OZ(L £ JRITEOZE\LOBR.

Mg, 7272, ZORKHYBEADIEIED Tz D b,
Bl BRI 7o b D, TOMOERHICX 52D
DERIZRHTH B8, BFRIEOITHOFEE BT O f#EH



1260
P
a7 b
IE# <<r&zﬁm;,¥=) /(ﬂﬁﬂ?ﬁ&%)/ﬁ D
W
I ERE R SRR & KL AR
o v/
proprees EYerr i A i
(REHER) [ (RIXERER)
=~ > ¥4
;nﬁﬁfc%ﬁmi&jﬁ«mshiﬁ
/ /
i 75 i
szarl .M O

X4 FERFEICLDIAREOFK < DR,
IEFFHC T ARE LA HFE O/ F > ADSRETL T
TEFL G- T w5, HEHEFERHICIE, BT
BB D BB LRI/ T ABERNGT A~
Y7 15, ZORENEMEETSE, AT IL
7o B L T PR R A T I LA A A D8 F v AN
i, iEd, EALLHEAELTEET S,

2.
(D)
.
.
5
o
o
o
£
E 9
S
g
°
z
8
B
(=]
0 j
0 60
=)

5 s & dark focus of accommodation MR,
n=87, r=0.60, p<0.001,

DOAOBZORIICEENTHE I EIZEEVEZVLWERD
a9 HrORBERE 4L ISTE L.

T FEILHL & BRMEERO 2D D

JRITIRE & 2 25, FELHINEETHL L
D% OWMETRE IR TV A19M02240 = = it g
BAICES T WL OO T A—F — L LT, F&,
W57, HEENC>WTHE L7,

1. &

4Efim & dark focus of accommodation & OB (% %
U THE B { H 52, Wrx ORR T, HEFEHIZ
EREL, MBTE->TETFTLTW{FERE RS (W
5). ARG REL I L & bl TwiDE
FULTED, KRGEOWEHMESLEEH OB L L
BIRL Twa LRI ENS,

2. REREF

SRS 20 B0 age-matched O IRKIEST % 3 2

b
o
(3

HIR&EE 98% 125

7.
(D) . p<0.005
§ of
]
©
o
£ :
8
8 2r 5
©
0
s §
8 .
= 1l — %
g -
%% 2
0 ! ry ]
E%E HHE
(n=20) {n=20)

ba fERES & dark focus of accommodation
DEATR,

o[ p—e .
)_
—11F
i .
2 AT
B [ O
- YTy Lo
# -7 : Nrﬂ? WU mmEw
" d &

& gl il SOV T
I T
_.a_
=1k

TR g L 1 I Sy e R (I L | (U S LN
0 80 160
MOoE OB M s

6b REFEHED dark focus of accommodation
AR,
THTEEA THED 26 me Bk,

20 20 HR (VDT 33 12 7, SESEEREEAER] 7 #,
FOM 1 F) &R 20 #1120 B @ dark  focus  of
accommodation ##E T2 &, #FNZ£41.05£0.94D,
0.39+0.18D &2 0, IREEFH CHRALTHUIFE
WGEFRGE L Tz (p<0.05) (B6a), X 6b IXHEE
EBOFTEER, i OHRRTR ST 3R 4 % 26 i B O BIE RS
R THD, BEHEFICE - EEL S, SR EITE O
HiRALAI A & iz, Dark focus of accommodation i
25D LHEHES N, ZhEDEFIOE 1B WT, FH
LWL OEARMIE Y 79y fr—F, FPOEHIF
DEIRIC L DB T 2 2 koo, FERTEY 72 8l A R pe
PLRAEDS, ARRIES ORRRICHS L Twa b o Ll
niz.

.E A

) B HIRAIR

BRY VAR, v 7ARBEOa) YT RATI—¥x
AT NEEEH B HEREL TRES ¥, R 7 5L
aYrka) v AT I —EORERHET 2EHEE
T4, Y »HlO—>Th 5, diisopropyl fluorophos-



¥R 6 F12H10H

o[

11}

| T T (N IS O S SR S (I S Y

0 80 160
BoE B M )

7a FHHEl) EIFRABE® dark focus of accom-
modation BIZE,
ER s —ERE | L 2.

()]

Mo B M

7b B CRIRAROFZZICE.
SCHR 5 —EBB I L 72,

phate DERIC L D, 7EFAa ) yOEFERBEZ D F
HA 7 il & BRI OIEESR Z 2 2tz R<HMs B
RTHBH,

7 1%, diisopropyl fluorophosphate ZA& 23R 12 7
ALz 3l mBEMOEHEKE 7T HO A dark  focus  of
accommodation @& R E & FHEINEOR K TH
%. Dark focus of accommodation |Z2.8D k& E &
., IEHMEDH 0.5 D i b L 729, [ osm
ARBIL Twtz, &6, #MEEE» 513, BHREFICL
feEED & BE L ITOE R Y, BITEEL—
E (—10D pifk) OfEich 2 LA 2EiTo s £ a3
ZAHEVIFEFCERR Y —URBREs T, AR
BB 2 20 L B REVEFTOEHIIIERETIR
AoNZWbDTHD, £z, FHELETLEHBRE
DEFESEBIC AL L, dark focus of accommoda-
tion 2 HFHMDOELER LI, B YHRAKCL>TT
FAa) DE/HBED, BIZEMEROTE %S
7 % positive accommodation 73R & L7 RiEHIFE <
L, FEHIT 3 negative accommodation b % 72 FEHE 12 R
HhahiREBlczs b0 eI 2N,

2) FHRT A b

TR E OERE - KT 1261
ORI, b | - iwitia
7 =
D =
(B 32 5 1 2 B 1) l_/
FohlE > b
(@1 32 2 2 01 A1)
FEO-—L I"/
(32 A X BR L 5)) V]
TFI
(B RN o)
GPRF I =
(B SRR
IEx21)2
(32 W 4 5 HI M AD
e - 4 e : -

8 BEAEUPEZREFNSERIZLS dark focus of
accommodation NEAL,
* i p=<0.0h, **p<D. 0]

B 8 1 6 FEHO HRMRVEEIZEIC 2 W\ T, SR 30 47
@ dark focus of accommodation DZEAL LT~z 6D
ThD, WHIF, 0RDIEEH S E CEXER 2555,
B2, w3 D 100RE L7z, BIAS R
THLHEOHINVE Y EHIRIZ LD dark focus of accom-
modation ZEECERMI~RR L 72 (p<0.01), 72,
BIE R EM R T H S vy oy P — FEBB LU
REAHFSEMA TH 2 774 F YV AIRIC L D EEICE
BEA~ORAIA A St (p<0.05), REAMHEERIEHAIT
HHIEAT7V) Y, a-BMFITHE TV ¥, BER
HlTh 5 FEo—N0HRH X dark focus of accom-
modation DEHELRELIZ A S0tz REMRER
5T 2 REIOREMLHOIC RETHECOVTE,
WEHICL-TEBHNY, ZOBAL LT, N2 T F
VN &R RIEEHRERORERRBIC LD, WREMRER
BROEDNFREPEEESNLZ I EREEEZ N TYL
3%, SEOERTIR, X7V Y, FEO—N, TT
Vet dBEbRaehimatedh, F7H2FI I
L D EBEAORMIS A SN, T 3 F Y FEM
BEMEITH L, PIHAEM & L TR RS0 /v
7 R v O 2 D TREARRIES A SRS,
ZENE SR 30 2 OHIE TH Y, AL EMERFIBER A5
HBLTwizedbFEZ o5h 3%,

4, FRENERZ, BEILRFZODH

REHE, TIEREE, H25ViE—FEOFELEHEL 2R
ETOFEMZEFREST 2 £, FH#T 2 I & = HBHEIR
B Y% BT A2 LA TE S, Cambell 23FRAERA 7 b
A= —%HOT, ZOMEKRSICET582Hz0H
B S OFFE RS iz L TRIES, SHOMRE
EoT#FOEMENBER I DL TORFTNRLEINTE
1259, KI T, BRI h & MBS L 4T, FE
BEEOKBHSHCESLEREFR O L HF R 2. MBH
i » & FHIEE ORBIEES T 2 1, MRRE L
LTOHIECEBZEDOHE I L EEZON LD, RIZHE
RYAUYAY 2 TR e Y (AR



(mm?)
504
40 v i @)
i i
20 ]
| i k J
i i B i 0T b)
204 Al L '
"V
t \ 1+
104 | | ‘
e [ o
u T T T T T T T T T 1
10 20 30 40 50 60 70 80 0 100
moE B oM )

K9a MEILEEOHE.
a) 24 WIEHF ok, b) HESEIAMEEZO 22 KB, ©
VDT fE2# 0 24 st SCt® s 65| .

(%)

20

RSB

%]b

dark focus of accommodation (DF)

9b EILEBEEENFRLLE dark focus of accom-
modation MES{E.
SCHR*® s 5 5],

(=)
12

LHm
o < @ w o =
T e T
x
x
x
x

MW s
i Y
1
1
1
1
| ¥
'
i
|
|
? x

o S
1
I
i
|
|
i
|
¥ ox
i
'
|
i
i
i
i
1
I
I
i
H
|
i
i
'
i
|
1
1
1
i
1
\
1
H
1
|
1
1
|
1
V
1
|
1
i
i
|
|
1
1
\

1
x
x

G EE S o1 —
¥

0+ o @omw s |

0 10 20 30 40
dark focus of accommodation (DF) (D)
9 ¢ Hippus 238l L 7 HHIR & dark focus of
accommodation MEF{F,
ER 6 5L

—7, BEfLY £z, —EOWEEATDH 2 VLIXREFTIC B
T HElE & B2 0 EL Twa, Zhid, EEmETL
BE LIRS b O T, MBS YRS 2 28R L
BlZEMBEROBBIcL-TECZEEZERATL
5059 Z DU FLENT X ERRRREAME T L 7o o 57 iR

AmREEE

98% 125

ik, 36 KES BB LEEINT VAR 22T, x
i, WEFLERFEORIE X, FEIC B 2 FELEATHIE
MY T 200 LHF 2, FAHiFEFOBMICICHT 22 L%
A, M9a x4 mERAML, B 2KL, 5
HiRRA CHAMERER O BRI S i 22 B (S
MAMBEAER]) B L U 24 &kactE (VDT fE3%#) OREfL
fEEAEL-bOTHS, AHEEEZE TS 20cs
W, BALERIBEAS SERL 2N oBmaichal
o> TwE, Bouma 5%9®My 9 Hippus B ELL 72 T
DS NIz, & 5 HREE 20 41, ARESEFHEE 20 Bz >
WTEFLEBR I 2 LT 2 L, B#H s v IR
FABRBIEEICA X < (student t-test : p<0.001),
FEE O R W R I KB T A A S (B9
b, ¢). B, M 5 XHEFLENE B L CHREHE) ORF R
WF—gichA AMmEIGHEL, BEMEEROH L LF
MW L (M10a, b), ZOHAABERICLET
Fu—FIE, EWE, R EOSE TR R
T TwaHDTHS, FHIROW & X ORI
BLTH, HHEL EOENIERSE SN2 alfetss
HY, FrbRHHEERE~OICH 2R TH2 (M
10¢).

IV GRS & 2 OhE

R AR E 2 2 5 Hik e LT3, #9E4 7
b A= —DERFICERENEN TS Z EHBHE
W SN TV HN0128206768) = gy v, AT
ERAKFAGRICOBEH B DY — s, PFEIOINHE
ZIEFER, FEERR, JFERERICHETE 5,
BRI T, WAL (EFRE) CHREFCBT2
[RITE DK & R ZEEHBEHHTH Y, FEFER T, &
KMET RGO 2 BES R TH 2 (K 1la, b), &
T, FAHEEONPEBLELT, 727 /AL RR

X 10a HA4 MBI & 2EILEF OB,
a) 0.5% Y Eu®fiREDOEAEREOT 7 2
#—, b) fAfRFEL STERSYH 55|



Y 6 4F12H10H

X 10b HA4RIBEHIC L BEILET DR,
a) I FUPRLEREBEOBILEEOT 22 % —,b)
HERET, SCERSY X D 5] F.

X 10e HARIBRIC & 2 ERENRTEOBERT.
EFHFOERSEHMO 7 V274 —. A EZEfEiO
RITET—%.

iE, PESEIEG (b S bRl &), HURIREEEEITE
ERELD BV, RIHRA 7+ A =% —ic L HEHEIEE
WA 21TV, AETLHOL & KB IG D & Wi % 08
L, ZOEEeRe L.,

1. 72 /A ML RERE

727 /A b Vv AHRGE T dark focus of accommoda-
tion ML F{t. GRETZHBAIOEE2BW) BEC, FHE
IEERE CHEERE 2R T 2 Lo o, BRI RE
PLOAREEDF 2 3 <, HBE L L TILEIZE AR Al
DOEIR (0.033% EEEy 7o~ b7 — b OFRERT 1 [H
AR, 1 HER) PEREOTFHMRORMSR T HRE L
TE =,

4], 5KEEILL LD VDT fEcfe®E L Tw 5 20 o
Furss=—7T, RMEFEERL, FEEENEZRT

P ORERE - AT 1263
o[ Tt
-16 60

B
i
i1}
e H
R 1la SEEGEREICL DHEEEE,
TEEE T (BERE) BV TETEOK & 2EH)
BHoD,
(g): ] (mm*)
-9 -160
-7k
L 4
=5F i
B FLE %
-3 /_,_\_/_/--\M—.. o, W/.._"h/—\\ S, MW—"‘"\\ =
=il
| BRI
+1 = ==y
L
e I T, = ==0
0 80 160

M oE OB R

E1lb HFFREIDEREIC S 2FHMAFL,
T KGR T S B D R 72 JREF A3 A S L B

Ol (24.8+2.2 %) #0HE LT, 0.033% EEE 70
~» b T — FORERT L BAE, 12 ERORE 2 H
W L7z, FAELH (ZEHRE) O BITE % 80 msec 7
I 60 B8 (BF 750 KA > 1) HIEEL T, & DWEHE LE
RN 2R, B LEEE 1 LA OME KL 7.
FORER, FiSai0—3.27+1.87D »#% 5% 1 0B T—
2.74+1.66 D (p=0.0168, paird t-test) &7 D, HiFts
AN AR OBER 280 Tz, AELH0L O FHMmZE
B OB 750 KA > b 2 HEHERE) I2DWwTi,
AT 1.28+0.94D 23R 1 » H120.82£0.92D
(p=0.0356, paird t-test) &7ch, FEZREHE R OER
BRIz, 1, 51 0HBTRERS (K12) TRT
£ O B EHEICE B 2 FERLPER Y — > OB E
74 (78%) THESEL 7z, LLE» S, VDT HEOIRME
Wk K USEH LD KR O—2 & LT, BIZZRHERO
AHEEHEE L T aEEEE <, BIREOHERE >
7ua~ty b Z— b OSBRSS Z OREICHIHERL,
BRREBEONE L EZ SR,

2. EEHBNE

b S HIEBICRERS N L EERBRERIC, RO
FEHATFZ BERBASN S Z EI2OWT, BHH 40 &4
2% OFFEin s h, METREREIRELE L Tl
LTWBZENHELLER L™ 22T, REEZ LY



1264

o[ 7 mm*)
-1 -60
-9} y
= _?:SH-LE?I " .
/-\/‘—/\Mv 3 kN
oo e -
-5} 7
;'3 i
aﬂiﬁ.ﬁﬁ
-3t
”" "\- D)*, ~
il (v
i 2/ N
0 80 160
R i
12a 77 /AL ABEDOERELERE.
EE el (BHRE) 2F 03,
o[ 7 (mm)
-11[— 60
—9}
il o
H
i1
-5-
H
-3l
-1t
41 LB

S
M E KM i

HMi12b KBES 2O~ b5— b SBREOERE
SERE.
[T DE S L WEEH (BERE) oLElt
ik 3,

FHANIRET 2 200, Hrid, HEESRIMEOBEES
FAEL, TR 3E 8 Hh o Fr 5 F 4 A & TR
# EORBHIETRETRZEZ L7z 20~35 5% (26.0+5.3 %)
D 14 flaEtRe L, RIMRA 7 b A — 8 — TEHEBEIEE
FHIE LTz, ZORR, WEEE Oy — o 2 e
B, GHEIRGERY, 1EY GAERSE S X OB 2RO )
D3 FATIHHHATE Tz, NERIT TR B R 6 4 (27.2+
5.41%), FMEIFRE A 3 # (26.7£7.45%), IE% 5 B
(24.21+4.71%) THH, FRIMCEELERED L
otz REILHN (EBRE) O0XHEE3 547
THEBH LI 2 25, FHIKEE 2.06+0.74 D*#, 7
FfiFRERY 0.54+0.36 D*, IEH%0.64+0.40D#THD,
ME BRSO 2 ¥4 TICHNREECKE o
(student t-test : *p<0.02, #p<0.005). Z{H» %D
¥ TOMAMIE, FHEIESR 11 34117 »H, HRETHEL
21.0+23.8 »H, E¥M19.2+21.2 bETHY, s
MICHEBZERED oMo 12T,

HIREEE 98% 125

o[ ]tmm’)

. 60

& r ]
—iall

1 L ‘ V‘Mf“ b\ A mﬁm, il
—sf WABH W &

i3 g /‘["'“ il / W

-6} s? Uﬁ,.n. o ‘\p ald {“-.h ,qm ,g

-af ?1#. ;&J} L WAEH

ﬂﬁ o —

0 90 180
()
M OE B R
H13a FEEIPSMBEEDBEIRE,
20 etk DR,

(D): (am™)
-14 -160
=12F A

& . B
—yo| WILEHR

& 10 [ s _.\zi,“"‘.uv‘."‘-/\-,*{ ki
i [ % w &

3 i #

i {m}m

s ‘\, o4

gl %ﬁﬂ ) \‘&y’.‘iﬁ_a Jo

0 = 910 lllllllll 1!‘30
MR OB OM &)
H13b ERE OV S—SBEIERT
) ERIZE 26 1 B,
HEEROUELTED SN D,

(D): T (am?)
—10F 460

B A

B R 1]
" =)

W
4 #

M OE B R

13c¢ FHEMOZERR.
FIRIEH 2RI 2 RLTWw 3,

PlED &9z, 3EMTHERIALZE» S O
ADH SN L s, FHEIEEERI D S FEIREE A
BATH 2 L v e —EO#ETERDEE S 2 WHEEIE
Wk wEFZo6hi, L5, HESNEBECELE
H R R OBAER), [EME(LH34E L Twv 2 1EE

PEAYE <, FEEER T3 EMEROHIEID B v IZE

REMRROBRERENECTWLS EHERITE 2, L
TeHio T, HEEHIAME O FEESEMN T, KIEBEOERE



TRk 6 F12H10H RS ORE - KT 1265
"R KR (2R#ZH IO Y) ©f )
(o © —16} {60
=14 -14
-12 o,
E‘:" E’:: 14
o / w ,-/ —12} .
E L, . o & i
== e —-10 &
k 0 110 200 e o 110 = ;Oﬂ E L
MEHmE W ~ MEEBRM ) —iF
MEATHET
ik
D)
e/ o M

=10
R _8 / B
# - f i _:
% -4 | 1
—2 =4

110 200 110 200
A E &M @) M OE W (B)

307k

@ ()
=14 -14
-12 -12
-10 10
i -8 B
6 i _g
3 -4 E -a
-2 -2
0 — = 0

0 110 0 110 200

M oE R @) 3 ME R M @
3EFfE#

@14 ERWEHT 0o ROFTEEE.
30 SR MEATRI O T ST R ARGAE T L7z, B
BIORIMRIG 3 ZZER TH -1z,

vzuryh7—bGiR GRERT LA 1E) %5 13#R
ELTHY, Fa4ThnIRBHEFEZERENT 2
DHFEYLFEZHEBOLNZ®, HEHMEZRDOR IR
PO FAHHFLEER QMBI 1 Fl &, ZOHBEBROMETHE
213 TR LTz, —7, SRETRRERE T3 22 B R 0 #
B bH 5V IFEIZEHEREROMGIAE L T 2 HEEENH
D, BIRZEBMEHEATHAERE DALY Y, FEER
FAF VI OBRESROERAVPHRES L TRE™,
L, IRIRA 7 b A —5 —DOEREINE TIX, #HE
FREER L FER A BRI T 2 Z L IIHEETH Y, 51
O RBFRFINZ LB THS, wFhicLTh, HE
EAME TR Y — > 2 JHERRA, FERRER, E
BRI TIREREEBIRT A Z L #EB L 72,

BT, b BIELRE & FE AT & OBE % R
N sz, BRSNS 7oy 2 %2 24 TTw, 0
A OFE % FIMEA 7 b A — 5 —DOFHEGE THIE
Uiz, £ OFER, B 14 2R3 & 5 T o 86 6
DIRRIRICAE T U, FEFREE N Y — 2 —RRRJIR LTz,
Ba OTHIZ, BIAZZBREEALIC L 2 RETERORIT
HYH, ELHFEOBERBHEZ sl HRBEEESSKED
ANT Rv ) sl S R aEel b B EHER W
B, ZOREHFORFRIIEHETHS, LrL, TEX
BRI ANEY5215 2 LT, AGRKIGENSES <
T4 w7 AT B LRV L, b D BIERE
BHOAONI ZchHs L Bbh b,

il

M oE W OR @)
F15a FRRGHEEETTEENSERCE.
FEHEICDIE T HBALNS,
o[ 7 am*)
-16 -60

e R 2

E15b RHEAIDAFEE,
BAHAFRIGROEESALND.,

3. FURARHERETTAEE ORETHERE

R IR EE T EEDBIC A S N B RERZZETH
b, IEERZEH, FIEMEE, lidlag, IREGEEHESE, BEE
WA EDBHISENTWE™S, ZmHbh, HRMEEE
lid-lag I I3 BAERRICE % 2 2— 7 —FH O UUEDS
BEL TWAREEM SR AN TR Fi,
HEGEMFITH 2 77 2 F ¥ > SRS R IRAREE 12 H %)
T edn 55, BURIFEEREFUEE Tl R R E SR L
bEZORTWS, 2, 20X RERICFEHEEE
R % et U SR & % A B %2 /2. EFNE 33 Ak,
44N Fofgegiah, Avhy—nick
LHiGEAEE Lz, L 4 £ 9 AED SHRERZEH, EIR
MERPHBL, fR2 L7, FR4FEI12A6HD
WETE, IRERZEHE, R 23 mm, AR 24 mm, FiE
MR MR, lidlag 3ERIC A6z, EIRO%H
EEEIHI5antsdTHD, FAHTROEN L REH
RIERDETHED SNz, FR4FIZABLHne 7
V=Yoo r30mg ONARERIGL, EROEHRE LD
R L, FEKSF 4RIl L:, FRRSHE6H 2 H
ORETIZ, IRERZEHE AR 19 mm, £HR 20 mm, E
RSB IREE L, £IRO lid-lag 1 b BHsia sz,
FIROFEREIGZFHISbO LS THY, MR E b2



1266

o[

e M . n=6
5]
= 3 .
- -

: —t— :

5]

g 0
°

v L]

2 .
°
5t g

L 1 1 ]
T ik (3HA8)

16 Phtorefractive keratectomy B £ @ dark
focus of accommodation.

()] :

()

b : i
[ 17 Phtorefractive keratectomy B NEEES
=,

BT I I IEE®PE L > 72, _EHRERAR R LT R
fEDUEBELTD SN Z S, RERHREARRICLD
HEBE X }LT W 72 negative accommodation %3 BRI AR
FEOWEL L bICEREL D LSS, Rl
fo T, EHSSHHRERBRE TLERE CIRET R ISR DK
THELDZ LI BRE2EEFEATHELE, O

HiRe3E 98% 125

HRZ, ZEMERIERNOGRTHERKICESETT 2
EWISMEEL—HTHLDOTH L,

V  JEIEIEFM OREN KT T EE

JRIFBIEFM I - TRET S T 2 HREE N, #177,
R, EHEARKST A ETHY, AMOD N A—7,
Bl 2 (EHRE RO R R E B BT 2 hED, &
BiEt Lok ® 2 0MaBRY TRERY 52w, Le
L, EFSEFMN CEMmEcEirENAE {&td2
7z 8, HE, FICRHELRLAORELBR T 5 2 3,
ST 2 EELERES 23T THS. 22T,
£ [a 13 T ¥ ¥ = L — ¥ —photorefractive keratectomy
12k D 6D NGRS IERTT- 72 6 1] CF)4EH 31.3
) EXHRE LT, FHE0LMiEi 3 » kit 7
k A —# —Tdark focus of accommodation & 25
T8 2 E Ut TR O FRIHRA 7 b A — 7 —HIETIE,
PRK % jiti & 17 FEBR A 2 A %58 L TR 2 HIE 3
Lz, BRI 2 TE 2R EEL TT-
7>, FO#ER, dark focus of accommodation OEHI{E
%, f7H10.35+0.43 D, % —0.08=0.83D &b, fff
B O F SRR TEL L el % R 3 A B - 72 h8, #f
RFEERICIBERE TR 2o (E16). Lo L, MiRICERE
LIRS X 0 E A R LI E R A s his 2
EFEEEC Bbhn 5. JAEEE)IIMTET 0.39+£0.22 D,
7 0.61+£0.61 D TdH 0, itk D AP KA & 2 HET %
AL, EHRECERECREY 2RHRICERL, #
HiE S D THREL Sy — 2R THIEFR D sk o 72
(B17). BlEms, BITEEFME 3 »H TR, #ER
I IEE R B 543, L RELHO ORI EE
L T WilnEET 2 affetEsmme 3, SHRiis
BRIABBLETHD # 2 ohd:, BIFBIEFROFMARK
BOFHECTRBIEEROLESROIEHE L Wbh TV
B3, FHEE S P AM RN OLEE o B b EE
ThHY, BIFELEHNEZLOTRERL, HCBHNLbLO
ELTHZZLERHLEEZ OGN,

FEEzBEHIZD, BEREOBSEH5ATTFEVEL
fe HAIRBIEES TS B OB L & ICARIFRIC L 8
D F UletpREdEE L, EME= AR R IR s
LHMBEERL LT, £z, LENRE 213 U KBRS SR
B, KK R BIREIEHE, eI ERRFIRE
BMDOZHHCEL BLAL EFET,

AHFFED—H X FE T R IR E ST S B E OB I L D
fThhi:.

X  m
1) Mizukawa T, Nakabayashi M, Manabe R:
Studies on accommodation. Jpn J Ophthalmol 7:
29—136, 1963
2) kI #, PARIEHE, BRE=, REFEE 7o x
RA—F—O%REZOEH, BIR18: 391397,



ERE 6 fE12H108

8)

9)

10)

11)

12)

13)

16)

17)

18)

19)

20)

21)

1964
®|E—=, B #:
87 : 1428—1343, 1983.
BILSCHE, B B ARIMEA T A=Y —ic X B
AT E — R & AR o g —, IRfE 40
1592—1593, 1989.

KT %, FOTEREDR, BEFE IR © AR - L

AT O HEFIRIE, AIRE3E

TOHHE - LA SEE. RBiE 40: 1587—1588,
1989.
#BE—Z, Bl 3, HE%— MWAZE Dark

focus of accommodation OWIE, HAIENL Y S5
8:61—65, 1987.

FREF, KT 2 : Dark focus of accommoda-
tion DEFEHEHEIC DWT, BERORE 63: 498
—500, 1992,

FRBEF A —FTaEFA—F—,
£ 10: 1329—1330, 1993.
TEME, BEA—Z, Bl B FHEEHEEEs
FroBEFLRIGEFFEE., HIRS3E 92: 336—343,
1988.

WTERER, KT %, KEBIEA, BA{58 © i
BRI B T 5 ETEO%ZE), HIRSEE 92: 1854
—1858, 1988.

WCTRRER, KT 1%, KBBIEA, PFRIEH : L
HGBREOFE AR, IR 43: 261—264,
1989.

PRFEF, FTRRER, KT & VDT fE¥#H Ica
SN5HHE - BEALEEICOWT, B 42: 1273
—1278, 1991.

Rosenfield M, Ciuffreda KJ, Hung GK, Gilmartin
B: Tonic accommodation: A review. 1. Basic
aspects. Ophthalmic Physiol Opt 13: 266—284,
1993.

Toates FM: Accommodation function of the
human eye. Physiol Rev 52 : 828—863, 1972.
Hurwitz BS, Davidowitz J, Chin NB, Breinin
GM: The effects of the sympathetic nervous
system on accommodation. I. Beta sympathetic
nervous system. Arch Ophthalmol 87: 668—674,
1972.

Hurwitz BS, Davidowitz J, Chin NB, Breinin
GM: The effects of the sympathetic nervous
system on accommodation. II. Alpha sympathetic
nervous system. Arch Ophthalmol 87: 675—678,
1972.

van Alphen GWHM : The adrenergic receptors
of the intraocular muscles of the human eye.
Invest Ophthalmol Vis Sci 15: 502—505, 1976.
Lograno MD, Reibaldi A: Receptor-response in
fresh human ciliary muscle. Br ] Pharmac 87 : 379
—385, 1986.

Girmartin B: A review of the role of sympa-
thetic innervation of the ciliary muscle in ocular
accommodation. Ophthalmic Physiol Opt 6: 23
—37, 1986.

Wax MB, Molinoff PB: Distribution and pro-
perties of F-adrenergic receptor in human iris-
ciliary body. Invest Ophthalmol Vis Sci 28: 420
—430, 1987.

Zetterstrom C, Hahnenberger R: Phar
macological characterization of human ciliary

Hiz5 LR

ARERIRRE DORRE - AT

22)

23)

24)

26)

27)

29)

30)

31

32)

33)

34)

35)
36)
37)
38)

39)

40)

41)

42)

43)

1267

muscle adrenoceptors in citro. Exp Eye Res 46:
421—430, 1988.

Gilmartin B, Bullimore MA, Rosenfield M, Winn
B, Owens H: Pharmacological effects on accom-
modative adaptation. Optom Vis Sci 69 : 276—282,
1992.

=t BB WEEiL "SREoRRE 13:
1992.

Wolfe JM, O’Connel KM : Adaptation of the
resting state of accommodation—Dark and light
field measures—. Invest Ophthalmol Vis Sci 28 :
992—996, 1987.

MeBrein NA, Milldot M :  Differences in adapta-
tion of tonic accommodation. Invest Ophthalmol
Vis Sci 29: 460—469, 1988.

fREE 7 : Dark focus of accommodation ¢ 4 ¥
HRFE. HEES:3E 94 : 190—196, 1990.

Tan RKT, O’Leary DJ: Stability of the accom-
modative dark focus after periods of maintained
accommodation. Invest Ophthalmol Vis Sci 27:
1414—1417, 1986.

McBrien NA, Millodot M: The relationship
between tonic accommodation and refractive
error. Invest Ophthalmol Vis Sci 28: 997—1004,
1987.

hfFEF, KT 2 : Diisopropyl fluorophosphate
RANROHEREAE., HIRSEE 98 : 983988, 1994.
B\ 3 - ST, SR OB 151522, 1994,
Ebenholz SM: Accommodative hysteresis, a
precursor for induced myopia ? Invest Ophthalmol
Vis Sci 24 : 513—515, 1983.

HEEX, RBRT, BE2EET VDT /E¥E#HIC L
L OREFHRFEOZ b, RE 28: 1405—1409,
1986.

Owens DA, Wolf-Kellry K: Near work, visual
fatigue, and wvariations of oculomotor tonus.
Invest Ophthalmol Vis Sci 28 : 743—749, 1987.
Ehrlich DL: Near vision stress : Vergence adap-
tation and accommodation fatigue. Ophthalmol
Phisiol Opt 7 : 353—357, 1987.

Ishikawa S: Examination of the near triad in
VDU operators. Ergonomics 33 : 787—798, 1990.
BEBEES: 77 / A b v A IREVFS 25
(1990—1993)., HAEREIHES:, HH, 1—211, 1993.
FHERRAR /R & A 2, IREL 28 509516,
1986.

IOFR—BR : ¥EOEICREOHRE L 2o, H
ADRE 61: 13141319, 1990.

Sperduto RD, Seigel D, Roberts J, Rowland M :
Prevalence of myopia in the United States. Arch
Ophthalmol 101 : 405—407, 1983.

Rosner M, Belkin M: Intelligence, education
and myopia. Arch Ophthalmol 105: 1508—1511,
1987.

Hirsch MJ: The relationship between refractive
state of the eve and interigence test scores. Am J
Optom Physiol Opt 36 : 12—21, 1959.

Young FA: Reading, measures of intelligence
and refractive errors. Am J Physiol Opt 40: 257
—264, 1963.

Wallman J: Nature and nurture of myopia.
Nature 371: 201—202, 1994.

20—27,



1268

44)

45)

55)

56)

57)

58)

59)

60)

61)

62)

63)

64)

Woung LC, Ukai K, Tsuchiya K, Ishikawa S:
Accommodative adaptation and age of onset of
myopia. Ophthalmic Physiol Opt 13: 366—370,
1993.

Epstein D: The correlation between the ampli-
tude of accommodation and lowluminance myo-
pia. Acta Ophthalmol 62 : 955—960, 1984.

=& P& AT W ARG BITEOMER H
R&3E 93: 727—732, 1989.
FERERE - Ro#Ed., HERESEE 94:93—119, 1990
FREF, AT X REHRERFRRHCE S o B
FLEMREIE I DWW T, HHREEE  98:648—652, 1994
William HH : Ocular Pharmacology. CV Mosby,
St. Louis, 349—358, 1983.

=& B&, FNF0EL, AR B s RIERI O
fifhiic RIZRE. ARSsE 92:1235—1241
1988.

Gilmartin B, Bullimore MA: Sustained near-
vision augments inhibitory sympathetic innerva-
tion of the ciliary muscle. Clin Vision Sci 1: 197
—208, 1987.

William HH : Ocular Pharmacology. CV Mosby,
St. Louis, 299, 1983.
ESATRRAL - BAEh I T O W SE.
—1272, 1975.

Campbell FW, Westheimer G, Robson JG:
Significance of fluctuations of accommodation. J
Opt Soc Am 48 : 669, 1958.

Charman WN: Fluctuations in accommoda-
tion: A review. Ophthalmic Physiol Opt 8: 153
—164, 1988.

REHR | AEEITO RS, Bid 41 1418
—1422, 1990.

Miller NR: Walsh and Hoyt’s clinical neuro-
ophthalmology 4th ed. Vol 2. Williams & Wilkins,
Baltimore, 430—431, 1985.

Hart WM : Adler’s physiology of the eye. 9th ed.
CV Mosby, St Louis, 414, 1992.

KEFFA - BEFL. HERECK GR) © #TERARIR R 3,
4% B, HRIREE (2), MR, FE, 143,
1984,

Lowenstein O, Feinberg R, Loewenfield IE:
Pupillary movements during acute and chronic
fatigue : A new test for the objective evaluation of
tiredness. Invest Ophthalmol Vis Sci 2: 138—157,
1963.

McLaren JW, Erie JC, Brubaker RF:
Computerized analysis of pupillogram in studies
of alertness. Invest Ophthalmol Vis Sci 33: 671
—676, 1992.

Bauma H, Baghuis LCJ: Hippus of the pupil:
Period of slow oscillation of unknown origin.
Vision Res 11: 1345—1351, 1971.

Sumida T, Tahara T, Iwanaga H: Physiological
significance of the Shil'nikov phenomenon in the
focal accommodation system of human eyes. Int J
Bifurc Chaos 4 : 231—236, 1994.

Albert DE: Chaos and the ECG: Fact and
fiction. J Electrocardio 24 : 102—106, 1991.

HIR<3E 79: 1257

66)

67)
68)

69)

70)

71)

72)

73)

75)

76)

77)

78)

79)

80)

81)

82)

HER&3E 98% 1285

Tuda I, Tahara T, Iwanaga H: Chaotic pulsa-
tion in human capillary vessels and its dependence
on mental and physical conditions: Int J Bifurc
Chaos 2 : 313—324, 1992.

WWRE 2, {ZH¥—, ERENT, WIBKRER, kB i,
MBEA, fth: ERSOWOFEEHWIoERITAL
HHZEMIC B 5 LRSS RIIER T 7 2
¥ —OEREEE, BEEZE 31 295301, 1994.
hREF, AT X LbiTbE0 & FEiEE, 51
HTRES v —F v 5:1047—1052, 1992.

FHEF, KT X EHEHEE - ROMREREE,
MB Orthop 6: 87—93, 1993.

VETEKER, AT 2% VDT @EEE a2 (K
Ey 7o~y r—raREECOWT R 92:
1854—1858, 1988.

FDTRREB, ATHN, KT & EEy 7 oxv b
7 — b BESEROSNE - BLcs LIZTEECOW
T. BEEB£3E 95:1099—1104, 1991.

VTR RER, AT % VDT i & 2 IRFES
L 7O EEMREEEEIC L AR H2 o LURE
8:175—181, 1991.

Rig &b 88 X BREL BR 1L
101—107, 1966.

F&HiELE : b 5 LRGSR ORBHEGRRE, ]}
#2 21:525—528, 1970.

STERER, hREF, A=W, KT & - ST
SR EORERAE, o LuRE 11: 1729
—1731, 1994.

Werner SC: A new classification of the eye
changes of Graves’ disease. Arch Ophthalmol 82 :
421—423, 1969.

Walsh TJ: Neuroophthalmology : Clinical Signs
and Symptoms. 3rd ed. pl51—153, Lea & Febiger,
Philadelphia, 1992.

Lee WY, Morimoto PK, Bronsky D, Waldstein
SS: Studies of thyroid and sympathetic nervous
system interrelationships. 1. The blepharoptosis
of myxedema. ] Clin Endocr Metab 21: 1402
—1412, 1961.

Sneddon JM, Turner P: Adrenergic blockade
and the eye signs of thyrotoxicosis. Lancet Vol Il :
525—527, 1966.

Grossman W, Johnson LW, Brooks H, Selenkow
HA, Dexter L: Effect of beta blockade on the
peripheral manifestations of thyrotoxicosis. Ann
Internal Medicine 74 : 875—879, 1971.

Crombie AL, Lawson AAH: Long-term trial of
local guanethidine in treatment of eye signs of
thyroid dysfunction and idiopathic lid retraction.
Br Med ] 9: 592—595, 1967.

Hamada N, Jaeduk YN, Nakamura Y, Ito K:
Cause of lid retraction in Graves’ disease evaluat-
ed by accommodation and pupillary unrest as
indices of autonomic nervous function. Thyroid 3 :
T-12, 1993

Stephens KG: Effect of the sympathetic nervous
system on accommodation. Am J Optom Physiol
Opt 62 : 402—406, 1985.




