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Adverse reaction of amantadine on corneal endothelial cells in patients
with Parkinson’s disease

LU Xue-sheng, ZHU Tian-fu, XU Min, ZHANG Yan, YAO Sheng-qi, ZHANG Yun, ZHU Xiao-qi
(Department of neurology, Chang Ning District Centre Hospital, Shanghai 200336, China)

Abstract: Objective To assess the adverse reaction of amantadine on corneal endothelial cells in patients with
Parkinson’s disease (PD). Methods A cross-sectional study was performed among 120 PD patients who were administered
with amantadine (amantadine-treated group), 30 PD patients who were not administered with amantadine (non-
amantadine-treated group), and 50 non-PD patients (non-PD control group). Endothelial cell density, occurrence rate
of hexagonal cells, and coefficient of variation were measured by slit-lamp biomicroscopy and were compared among
3 groups. The amantadine-treated group was further divided into six sub-groups according to the cumulative dose and
duration of treatment. Results Mean endothelial cell density of non-PD control group, non-amantadine-treated group
and amantadine-treated group were (2825.3+52.4)/mm’, (2820.8+46.9)/mm’ and (2659.5+32.1)/mm’ respectively.
Occurrence rate of hexagonal cells in non-PD control group, non-amantadine-treated group and amantadine-treated group
were (59.2+1.2)%, (61.910.9) % and (57.1 % 1.2) % respectively. Coefficient of variation in non-PD control group, non-
amantadine-treated group and amantadine-treated group were (34.01+1.3), (33.1£1.0) and (37.540.7) respectively.
There were significant differences between amantadine-treated group and non-PD control group or amantadine-treated
group and non-amantadine-treated group (P<0.05). Longer duration and higher cumulative dose of amantadine therapy
led to a greater reduction in endothelial cell density and occurrence rate of hexagonal cells. Conclusions Amantadine may
induce adverse reaction on corneal endothelial cells, in a dose- and duration-dependent manner.

Key words: amantadine; corneal endothelium; adverse reaction

SRR B3 B F Wb fisT HRR
Wi B 2010-05-12; #EAMA: 2010-06-17 . X
EERT: B2, BECER KEARBZANRRNERSHT  BOREASEMPRERYE, RES ZHTmeA
. % (PD). EZEESNEHMEE. BRIEED

LON 1€79A 010T ﬂ



L'ON T€1°A 010C B

RS R & KRB NESRREIGT . &0 EEXNK
ERENEERNEHREER, FHNABREH
2. BREERANH AEH, Bra5RER
WL EREMSRHRIRE O, HnEFEH
ZRALERSILXBERAEREX. —&RIAA,
ZRHFERARRNSHBRAVMGA R RNHE
L, BWAEEH. Fi. OTREES. ARER
8, SEROBEXMXFELSHABNAREM,
BMER AN BRI 255 LA IR b BOK R E R
WAL, A DR AW BRRNFE . R,
EEEEENERE Y B, PD BEERAES
A EHESE R AER SN, EERE
Bor, SRUBEHESEARAAR 2 A% 6 5
TR A R A SO e B P B 445 P K e, 4R R A A T R
SHARARAREREER. B, BaMAHR
AG AR EOERNG, SREERETER
BAn R EE, AR A SR K SR A
B. ACRAREEAEN T ERN T A3 PD
BEABAEERKER, Uilt— SRR AR
MARERELEHARNERNFERXR, A44g
RuwTF.
1 #RSH®
11 RpIE#E
FMALHERCERASMAE, L 2009
F£6 AE 201043 AERKHBARITSRE T
PD B#&, FURMERRREZ®RIEH BN
BEINE, N&EhHH: OPD BEWEFEEE
ER#AKRKRETRELHENSERE ™, 2R
THREPEREESWERES S MEHRHREH
RS 2240 R AT B3 AR (P B e Bk T ey ¥
#lE:; @QEPDHBABENERSHFLENE
PD BE MM, HETFRBTHRE S AR
BE: OBEANNBERE. HEbrg: YHRR
BMERE. FARERBOLRTLE, BHWEEZR
Rawir s, BHRREMEER. BRARE
KiRE, FEEEFANENPDH.

1.2 HRAKE
121 24
FIAEANESE S AEREREITA. RRAS&
NilkeRE i PD 4 & 4k PD {84, PD 3% $% Hoehn-
Yahr 4345 ', 115 B & R & RIS A9 1% 5Lt PD
BERTE—S 04, B-TAHFNESHRA
HATHE. WHMR ST ER: POA R HRFH
AR & RIkehk#: Pl. P2 & P3 A4 54 RAH &R
R BRI EEE A <3000 mg(FHHEFES
100 mg) . 4 H> 3 000 ~ 9 000 mg( F¥y A& >
100 ~ 300 mg) %4 H> 9 000 mg ULk (FHHH
B>300mg) &, Hd, POANKRAERIFE
#1PD 4, P1. P2 & P3 A4 A ERISILIAIT 4.
SRR 16T A XRE C IR AR A 20 % T1 4 (fR
HEE<12 ). T24 (JRANERZ12~36 )
K T34 (FRARERED 36 A).
BHERAESRIRN RRFIEZEAHE (ng)
et (F) 8, AFFERFEZRAANE
(mg)/ AEHH (kg).
1.2.2 MRS
FHAELRES B BE N AENEA R
FE. ARXEMNZRREOANAARERE. B
MREQBETBMRRK R, RRTEMER, &
H R BB AR B R. 15 R
ERERATFERENZREPOABEANEER.
15 HERES 20K 100 4N 4R A9 40 e 34 Bl B A
BARARTE. ARKEBNERRERNAAHAR
HIE. ATBEVEMEEERFTFBMIRE,
RAMAKMEPD BAMAR, EPDXYRAZEN
SHHUTFEARK— R R TR E.
123 Gitah
K Fi SPSS M4 % B AT H W M. TR
BB+ fREE (rxs) R, SRIRBREITA.
5 AR £ Wi 69 PD 4 % 3k PD it R 41 2 [A] £ 5
WEARER. TEREAZMAAAREARERK
HBRRA RR: S&RIKETASTEARRAR



MK, %. 2RIGEAREHRRBEABNRARFAEEANTR. 2010 EE 31 £H7H

W 5E iR 3¢

B4 B & B4 53 PD X B A 2 8§ LR
PR AR T 25 ¥ (ANCOVA) . AP < 0.05
AERFHUFERX.
2 48
21 ANERERER
RFENEEFR RAEI 20061, P 150 4%
PD 54, 50 %43 PD X415 4. 150 4 PD &
&P R T4 R A SRS RE B 2 #% PD 259
3£ 30 ), 434 25 ) Hoehn-Yahr [ 2% B3 1 5 )
Hoehn-Yahr [I & 85, HACHASRIERKE 120
%I PD BERFHRANAE A 254+£225) B (&
Hetm&E1 A, K71 ), X Hoehn-Yahr
[ R U EBEH NSRS AL YT, Hoehn-
Yahr 1148 % LA b 288 i in A # e8(1L B B (MAO-B)
MEIH. ZEKZEK (DR) E5hH. EHERSE
BRLREY AN B R BB (CMOT) 19,
ERIKRERIRT A, RIRA &Nk PD A K&
JEPD HRABEN—HRARDN LR 1, ERER,
FHBRENERRUNLERELEHEBL (P>
0.05), EAHHE.
22 ZHBENABARARTEE. EREAEREA
T 40 i i IR 5 EE
HTARAFTEZRE P LB LR AEA K

S % /N T 700/mm” BYISIR, 3% F RE K B B 34
b, AIRERELRABKK. XTFRHEAR
RIS RE 7N A U 40 I s IR R R A I 40 B T
AR B4 B ) 2 Tt SR B RO AR Ak R A TE 3 1R
B, BATX L3R 3 Frigbrit T TR . RIS A
ST FREENREK PD A AHE PD X R4 &
ENAEARTE. ZBRRERANARAREAR
BAR2. £RETR, ERRKHBITARFHAREAR
BEHARER. NARARBAERZEFAREIEPD
STRAHKERIAERTERN (P <0.05), kK
& RIGER K PD 4 Lk 3 MiEtr 53 PD xR 4
BAEHEERWELITEEN (P> 0.05).
23 FRAIERIGCR B S AR A K 40 e R 5%
%

ik — 25 B & R B X R N R A B ) 2
w, &XHITLERIEKORARAZSHEAKHA
MERRIXRFR, WK3. SR8, P1. P2. P3 R
EPDXBABENFHBESH N (62.8£7.5).
(63.2£82), (626+69) Kk (640+73)kg, 4 44
HERLLEITFEREL (P> 005), BAETHE. B8
BERASNEAEREN KABRARARE
BERNARRUAEZHRD, BRAYBHEE,
Hi, RARENASRURAESEREAY, U

R EBE-RANLL

PD:E # Hoehn-Yahr 534 (%)

ik £8P B4 ()
Il 11l v \
ERIGRE AT A (n=120) 57.1£9.2 63/57 3 40 49 18 10
KR & RI% R IPDA (n=30) 55.2+72 16/14 25 5
3EPDRY 4 (n=50) 56.7+9.5 25/25

R2 EBEAREREE. AARRENENTRRAY

A B T (AR B mm’) ANFAR IR 5 FY

ERRRRIGT A (=120) 2659.5+32.1* (57.1£12)%* 371.5+£0.7*

FK M R EAIPDA (n=30) 2820.8+46.9 (61.9£0.9% 33.1%1.0
JEPDA B4 (n=50) 282534524 (59.2£12)% 34.0+13

*53EPDR A HEL, P<0.05

L'ON 1€T9A 0102 H



L'ON [€T1°A 010C u

®3 SRIRBRRANESABARBRRENXR

FibI% #E REAE AFAEONE ABEARHARER

A (¢:)] (kg) (mg/A) (mg/kg) (44 i $/mm?) ARAREE XRAN
Pl 45 62.8+7.5 <3000 1.40.1 2781.8+40.5 (58.7£1.7% 34.6+0.8
P2 2 63.2+82  >3000~9 000 3.840.6 2715.20+38.6 (56.3%1.6)%* 36.3+£0.9*%
P3 33 626169 >9 000 5.6+0.7 2601.3+35.7* (549+1.7)%* 38.0+1.1*
{EPDX A 50 64.0+7.3 0 0 282534524 (59.2£1.2)% 34.0+13
* L ePDT AL LG, P<0.05
=4 BRAESAIRRMRIES AEAE AR EHEXR
#5) (B FHMLP A 1 (4 TR %/mm?) babi b LR e EHEY
Ti 45 2813.84425 (58.6£1.4)% 35.2+1.0
T2 51 2791.6+47.3 (578+1.6)% 355%0.8
T3 24 2552.6£39.1* (53.8+1.3)%* 37.240.7*
JEPDA A 50 2825.3+52.4 (59.2+1.2)% 34.0£1.3

*53EPDAS B ML, P<0.05

EPIAREARBEAKRAREE. NAARHIAE
MERABEEPD HEABEMULELITFEX

B, BHTEFREFEATERAGRES B,
Hxt et AR AR 2 M. —IVHY

(P<0.05) KEHREEIL O REL, K45 027% W BEEESRA
24 REENIGRERRE S f R AR fR SRR AR, MEEBRHE2E, B
% R FBEK MR ERER 1.7, B4, Jeng %"

B R & NI R iy B 18] 5 A B ) B2 4 L el 3
MXRENK4, £RETR TIANT2HABAK
PREE. NAMRERENZRAZAHEIEPD X
BANEHBENLE I EER, BEKRNRREEN
LeRE R T3 4B, IR A R 40 a2 B A0S A 40 g Y R
PP TR (P<0.05), ANFEAERRRENAR
(P<0.05) .

3 itig

PD & {UR TR /R &% g B H1 58 — K28 1T
PEgER, SR AR ER AR B AR Ak R i R A R
Uk E B SER TN, SEKERED,
5 B0 1 Z B B B Fr) T B R AECRD 2 T AEL B A %
YERMT MR, IR —RIIBKER. SN
ERHLPD ST s, B 5EREEKE
R M, BESRXTERRISE f Bk
BEA BB EIRIE 7 5IE T K TAEE
. BR, HISERERRBENABRRERT

HRIE 1 B R AT A BB T AT A BB AL A B
FREEREREN, RASRKETRLSHES
RBEARAREES, HHAAENZRENER
2.

—filA, ARAKREES RN A AR
HYBR R T LU U s R B B 2 T R S R A AR
A, T P 3240 SR A R 40 M 2 8 R (I A0 £ R K
AZH RIS AZRFTFUABL, 54 PD M BAMLL,
SRRRET HBRENAT AR LR ERE X7
RY¥Atw, ARNKARARELAE TR, #75&
P 452 B v 77 4L 2 3 W # B P B 4 PR PT i S B
54, BERAFIENRENEALE, RITKR
8 B0 0 P S5O AE 7 B AT R e T A P 2 M A
HRBETELNE, RESRIGEARHAEE
HRTREE R BN K. BAEHARKRAE
iR P I e e i e SR A R K R e B, (BT H AT
P e L5 2 ) M IR A BT R R 0L, BATTA A K AR



WM, %. SRERAREHENBEARNEARAFEANMN. 2010 £E 31578

WEFEiR 3¢

F &Rtk BB E A UK At IR 15 W Re 0 2
FEM, FEIEBKIEENER.

EHT S RIS AR R EERN, —ANF
EHROTHEAERPDASGRELEHABRBE,
XFX— A B MAREARCERIRE. FHARE
T—4 %% PD. HEKRFHRASRENEE
BTN, 4RER, ZABRENAERERLE
EPDMNBAMLERELITERN. BRI
DAEH, KRAERISKNPD SRABELKS
¥4 Hoehn-Yahr 1 % &%, /> %4 Hoehn-Yahr II
gmE, TEEMNHPD EE. FBX—HBHME
BT B & H AT & RISk EZ B A VR IT PD HH #
7Y, BERBHRERK, BXEKRRASRIGRKE
PD B & MXf L H M. BT Hoehn-Yahr IN1ZK K LA
FREZFIHAGMBEENHE, EAERARNER
k&, REEELHRLMPD 45 REKME A E
WMEMTTREME. H2, ENIMERAZEZT A M
FTHAb PD JAIT 2B A BB F AR RIE S, BT
KBAAFE XTSRS 52 AR A B4 ek
R U, BA, BET A E R SRR
RESEEMEMBRITPRET (WE R RRE
HERE) BASBRKAERE, MEHETENSA
o EX REBTFLLER .

B S W e B R A R 40 LA 4 B BL R
HEl M AHH, BEEEBEENSRABKAEREFN
AREERIEMENREENKE, BRITAAE
DEFRAR BN B E R SRR E R
B, FERBTIRTHITHEY. KT ENIEEN
BRAFIERBE, RATARHFELE 100 mg LT
RAERHEAE3IW00mg AT, URFEELZR
DAMABRARAREARZEN: BRAEET
100 mg 5L H EFFERE T 3000 mg, URFTEKX
F 12 AR RIGRARAEIBEY; BFERTF 300 mg 5
HREBRERET 9000 mg, LLEFTFEKRT 36 A,
BEAMTRLKSIBABRAKRARMKAERE, A%
B S A AR Y.

4 it
71 AR £ R i o7 s ol B A R P9 B 4 B 4
HAEH W] R A5 B 1R A0 A b

Xk

[1]  Blanchard DL, Amantadine caused corneal edema(J].
Cornea, 1990, 9(2): 181.

[2]  Fraunfelder FT, Meyer SM. Amantadine and corneal
deposits[J]. Am J Ophthalmol, 1990, 110(1) : 96-97.

[3] Nogaki H, Morimatsu M. Superficial punctate keratitis and
corneal abrasion due to amantadine hydrochloride(J]. J
Neurol, 1993, 240(6) : 388-389.

[4] Kubo S, Iwatake A, Ebihara N, et al. Visual impairment in
Parkinson's disease treated with amantadine: case report and
review of the literature [J]. Parkinsonism Relat Disord, 2008,
14(2): 166-169.

[5] Chang KC, Kim MK, Wee WR, et al. Comeal endothelial
dysfunction associated with amantadine toxicity[J]. Comea,
2008, 27(10) : 1182-1185.

[6] Dubow JS, Rezak M, Berman AA. Reversible corneal edema
associated with amantadine use: an unrecognized problem[J].
Mov Disord, 2008, 23 (14) : 2096-2097.

[7] Jeng BH, Galor A, Lee MS, ef al. Amantadine-associated
corneal edema potentially irreversible even after cessation
of the medication[J]. Ophthalmology, 2008, 115(9): 1540-
1544.

[8] Gelb DJ, Oliver E, Gilman S. Diagnostic criteria for
Parkinson disease[J]. Arch Neurol, 1999, 56 (1) : 33-39.

(9] SPEREEXLWERESTESWMeRRREDIEBEA . PEH
WERRETRE (F2R0) 7). femaizE, 2009,
42(5): 352-355.

[10] Hoehn MM, Yahr MD. Parkinsonism: onset, progression and
mortality [J]. Neurology, 1967, 17(5): 427442,

[11] Fahn S, Isgreen WP, Long-term evaluation of amantadine
and levodopa combination in parkinsonism by double-blind
corssover analyses[J]. Neurology, 1975, 25 (8) : 695-700.

[12] French DD, Margo CE. Postmarketing surveillance of comeal
edema, Fuchs dystrophy, and amantadine use in the Veterans
Health Administration[J]. Cornea, 2007, 26 (9) : 1087-1089.

(FrfEsE: ®TH)

L'ON [€10A 0107 H



