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Influences of levodopa on retinal dopamine level and VEP of rat
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Abstract Objective Many studies have demonstrated the effectiveness of levodopa in improving the visual function and
sensitivity of retina of macular area for childhood with amblyopia, but the treating mechanism is undefined. Present study was to
study the effects of levodopa on visual evoked potential( VEP) and retinal dopamine level in form-deprived amblyopic rat and
explore the possible mechanism. Methods The animal models of form-deprived amblyopia were established by suturing the
eyelids for 4 weeks in 30 14-day-old SD rats. Rais were randomly divided into 3 groups,including amblyopia control group( 1 ),
20 mg/kg levodopa administration group ( Il ) and 80 mg/kg levodopa group ( Il ). Flash-VEP ( F-VEP) was recorded before
administration (45 day age) and after administration (at 75 day age) of levodopa. Then the retinal dopamine levels were
analyzed. Results The P, wave latency period was obviously shorter in 20 mg/kg levodopa administration group ( II ) and
80 mg/kg levodopa group( I ) compared with amblyopic control group (P < 0.05) ,and that in 80 mg/kg levodopa group was
significantly shorter than 20 mg/kg levodopa group( P <0.05). No significant alteration was found in amplitudes of N, P, and P N,
wave among the three groups (P >0.05). The content of retinal dopamine in form-deprived eyes was reduced in comparison with
undeprived eyes after administration of levodopa( P <0.05) ,showing a significant increase in 20 mg/kg levodopa administration
group and 80 mg/kg levodopa group after form-deprived but was unchanged in undeprived eyes. Conclusion Levodopa can
influence visual function and plasticity of visual system in visual sensitive period by regulating dopamine content in retina.
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F1 FRBHWITREXMNFR PEERMER N,P, PN, IRIEAILLR (x £5)
Table 1  The latency period of P, and amplitudes of N, P, ,P, N, between form-deprived eye and
undeprived eye before administration of levodopa in every group (x +s)
Undeprived eyes Form-deprived eyes
Group n
P, (ms) N,P, (uV) PN, (V) P, (ms) N,P, (V) PN, (V)
I 10 89.22+ 7.37 60.28 +15.22 111.10 £22.35 110.25 + 9.13" 74.16 £16.43 113.26 £25.79
I 10 88.83 £11.46 58.53 £15.03 120.64 £17.24 107.30 +13.38" 65.85 £13.09 116.20 +34.37
Jiik 10 86.31 + 6.91 55.02+ 3.89 106.61 £13.17 105.77 £13.34" 61.11 £13.00 99.88 +16.36
"P <0.05 vs the P, value fromundeprived eyes( Paired ¢ test)
x2 BALLRHITRERIEFMP EEBRER NP, PN, IREMLLR (x25)
Table 2 The latency period of P, and amplitudes of N, P, ,P N, between form-deprived eyes and
undeprived eyes after administration of levodopa in every group (x +s)
Undeprived eyes Form-deprived eye
Group n
Pl(ms) N1P1(P«V) PlNz(MV) P1(m5) Nlpl(lLV) PxNz(MV)

I 10 90.03 + 9.89 62.29 +10.74 110.07 £22. 14 110.89 +10.38 73.43 £15.39 118.47 +21.74
I 10 92.65 +11.67 63.96 +£10.18 116.85 +18.92 88.42 +13.18" 63.13+ 8.72 105.74 +15.73
m 10 85.99 + 4.49 58.69 + 7.54 106.95 +13.84 79.91+ 5.98" 56.13 + 6.02 103.45 +17.24
F 2.501 1.697 1.588 26.86 3.057 2.910
P >0.05 >0.05 >0.05 <0.01 >0.05 >0.05

bP <0.05 vs respective 1 group( One-way ANOVA)

2.2 AMBEZERSEMIE

3 A2 o 1 35 HR A0 0 R 2 £ e G 0 A A L
B,EFALITFEEX(P>0.05), X MAFFRU
Hﬂﬁgﬁﬂﬁﬁg@ﬁﬁ&ﬂ%%ﬂ%’?ﬁﬁﬁ ERAGIT¥E
X (P <0.05), #2434 AR 0 B 22 1 Jie Jo & 41 K
BWAMGBEFHAN BLABE S, ZERYALI*
B (P<0.05); HRFEBLLGHB /PR RRGHAM
MELEERES BRI ENG, ERAHRITFEEX
(P<0.05) - MiEASANEWEIN, 5 HRFFR
MM L2 DRERE R BEEM(EI),

R3 EHABEHNFREAFTRUANERN
EEERRRSBMLLR(x £5,0g/g)
Table 3 The dopamine content between form-deprived
eyes and undeprived eyes(x +s,ng/g)

Dopamine content

Group n

Undeprived eyes Form-deprived eye
| 10 94,91 +28.22 63.42 +15.39
I 10 101.92 +44.29 89.94 +11.82
o 10 125.47 £60.24 118.75 £10.53
H 0.940 25.551
P 0.625 0. 000

( Kruskal-Wallis H test)

2.3
G

KRR TR M EL B RE S F-VEP
i PP R I 2900 /5 i 22 (E BE AT H AR A e o b,

L B % L e i i 5 F-VEP P, 3 R A9 A G

HEIEMK(r=0.852,P =0.000), /7~ £ — E L H
PR PR ) BN £ B R B B O B B L, S5 PLER F-VEP
PRI SR ER KA 1),
40 r 2 .
/g -
= 301
% o
g
> 2r o o
= s e . °
a o ° °
B ot °
=t s ©°@
B o ©
-1}
0 1 1 - i L ]
4 6 8 10 12 14
Retinal dopamine content(ng/g)
Al HEFEFRUNBAZSEERRESHS

F-VEP P, i A A= EH A H
Fig.1 Scatter plot of correlation between retinal dopamine content

in form-deprived eye and F-VEP P, latency period

3 iwFie

DER I R G MUY R KR ARG, 3
R T 10T B AT < sk & 55 0 A8 3 L5 T 28 Pk
B, FTWESR BTG Y7 B It 8] R, 85 S 55 0 A8 i Y
Wk A f%ﬂm?ﬁﬁﬂ?&* 55 4 B L T RE A% 22
MR s, RERREEEERK



- 552

RO, MRAGRE RGBS SEEH KR
HHLERSS57HRN, 2ERERT MBS E
WM AT, BN R R R, A
VR R 2 YRR B E R o DL 1R S O Y K
ZRAEGE EMNHASAYERIBRPIFES
AT ZEBRMVER . AR EFEN KT K RE
SRS AER TR T XBYET
PAZS ¥ A2 e 20 B BEAT T 70, 88 HL VEP Kl M B A £
B e J B 0 B AR A, R 5 2 i £ B X 55 A0 R AR AE R
SRR, TR H A7 gE a9 4E AL .

1E % K RS9 oT 38 M 6 M b T4 S5 14 d,28 dik
B 2 dERK I, WES KBRITABRR ST, N5
ERERRESEOmE S . RABRRE RIS
BTHANE - NRBW S PR S5IR F-VEP ¥
R8I 5 IR K W38 & A n] 28 0T 5% 1) &8 LA
B, RFREARKRAILENS, FARI4dITRER
W 485,45 At BY T 1& m I8 o6 #5540, 17 F-VEP
Kl , F-VEP 55 52 bt DA 00 09 J5E 320 400 B Jo 24 0 3 8
INRE, L Wb HI B K R M I, ALK E
BRI ZFAR F-VEP P v K 309 45 0 B % 4, U S 55 WA
BIESTALTh, ZETHIM KR T EEXEP R
Ik BT DL ZE e £ L B it AT T 1,

EREEE AL E R RTA, o8 i - 4 95 [
e RO EHHLAEIER ., AN EER
TG i, 8] 40 R pE 2D B A . & R X
MR R ZHER GBS AR FRMEAHE A,
BE A JE K S 40 g B 56 J v K 4 B ] 1 R R B R B
W A WBSRRLER T SRS N AT ERBEEY
W) At A A, Z ERBESTE B HEE C £
ZEEH MG R R . ERIE L, ZE
B B S 5K 7 40 M 8] oY 4 B B, LA G PLFT 40
JHL B9 S 358 o7 P BT, R Y R R A 3 ()RR A S R R
MEBERENES ! AR ENR, KT
BB T LI R 22 B j% B9 & B 2D, T 8 33 25 59 AT R
ERMBERZ O EREMR TS KRR
T T FHMEEH T —E BN L E R GE R E M E
PLHR B P 58 X LU BB B 46 /D 1R PR RS s, EL B R 24 )
MEK AP BB E R EFHR Y, ARy
R, AR 38 R 25 K BB A ST T, 3 HR A
45 B R B A B AR F-VEP PRI EE K 3 %
MR RS, L B PR 2 e T R AT O L F-
VEP P ¥ RIAG 5, —E W 52BN EFAEK
HiE , B AR 2 5 5 4 A0 R I 9 R B B
32 E AL, TR RS IR B AL, HEL X E

Chin Ophthal Res, July 2009, Vol. 27,No. 7

AR F HURM M 50 RO T A SR AMR B 2 B, 12
BN RGE L BN RS, IR EEFNEHUR
RO DIRE . ARST DT B 5 HLHR Y 36 R 3 0k 9 LA
W RE = F 2T R R i 28, =%
WaRTHEAREEN LT A MERIL, (BB
MR B RFE R W, oI E R E R
S TR R RO 2 5 SRR, I G R 3
A0 X T B 0 0O 555 G k%, AR R Y A 22 b Bl R Dk
PR, FHUERGE T 5L T LRFHKHM
2256 T B R A A AT Y R O R 2 B R R R
BRBAX AR . B TR A8 B RFR, W RE5I
WAL R e A% Sl B R A T B AT T AL T —
B RMERIRRES . #h AR L ERE, B8 THE
RO % ORI BT R 8, WO T AR IR AR 7S B WL BE i AE
0 B H A 2 2T AR TR, U/ AR X 55 PR R 4 A 2
KR E W RGP R T 0 T8, (15 55 W IR A e 4
BB R HARINGERS LI, R, BT EHE T
] o 43 AL o 22 ) 55 10 R AL R B O T BB A A
#H—

& Xk

1 Hoyt CS. Amblyopia: a neuro-ophthalmic view [ J]. ] Neuroophthalmol,
2005,25(3):227 =231
2 Pandey PK, Chaudhuri Z, Kumar M, et al. Effect of levodopa and
carbidopa in human amblyopia[ J]. J Pediatr Ophthalmol Strabism,2002,
39(2):81-90
3 Leguire LE, Walson PD, Rogers GL, et al. Longitudinal study of
levodopa/carbidopa for childhood amblyopia{ J]. ] Pediatr Ophthalmol
Strabism,1993,30: 354 - 360
4 RAE XN, BT ARANBLAREZCES FHEERFILE
SSH AR R A BT [T ]. o B SC IR B4 5,1999,17 (12): 737 - 739
5 RAOE WL, BRIV LREEKEGFILEZERETILEBRETY
SERLT]. RS2 AR AL 26 75,2000, 18 (6) 1 374 ~376
6 XNUK,BEE, 5%, F. ARZCIMEHBASEXLFTAECEREA
TR RRCR (I]. S E A S LR R ,2004,12(1) 12 - 15
TR KER B, F AYWIRT RS ITRORE(]). B E
BHR 5 /N JLIR B 24 35,2007 ,15(4) 1 169 - 171
8 Mizota A, Adachi-Usami E. Effect of body temperature on electroretinogram
of mice[ J]. Invest Ophthalmol Vis Sci,2002,43(12):3754 - 3757
9 WEV,EHFE,HIER, % [EH Long Evans KRAREZEFHBRR
TR B A e L T T OB (T] . 88 = R K4 4R ,2003,25(21)
1933 - 1935
10 von Nooden GK, Granford ML. The lateral geniculeus in human strabismic
amblyopia [ ]]. Invest Ophthalmol Vis Sci, 1992,33:2729
11 Sakai E,Bi H, Maruko I, et al. Cortical effects of brief daily periods of
unrestricted vision during early monocular form deprivation [ J]. J
Neurophysiol ,2006,95(5): 2856 - 2865
12 B WsF. YRy FUaI e R (1], & E LA IR A 7,2002,20(12)
889 - 891
13 Joshua A, Michael P. Experience dependent plasticity of binocular
responses in the primary visual cortex of the mouse[ J]. ] Neurosci, 1996,
1613274 ~ 3286
14 B, S, FEOEHe, . A2 e £ B3 55 WL IR WLB K B DL B W Y
o[ )] IRFLAEH,1997,13: 182 - 185
15 Stone RA, Pendrak K, Sugimoto R, et al. Local patterns of image






