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4 PRGN 2 33 (Ginkgo biloba extract)
AN LA E Ly - BEEL

g4 :#&#&F (Si-Ping Lin)
3 438 65 (Bo-Yie Chen) &%

PE R MR

195 CNS K ﬂﬁaﬂ»éfﬁﬁ;é BT R 0 ¥ * B 5 500~1000 PE & (Lux) > P
f EAFHNR R A EDOFER HARTARAERE LLWMER CEXrEE
#BTEHEEE RLWEERPE R Ao Tl ERTAE L chp d A5 a iy
hEEPFIHERDF LT  RLE LY FL R G I A A R AR R LR
PoRRELFAF IR o G P AT FedlAR e BT Lo FIEp 2
IR AL T A R AL B T aahnzg Pl )RR IR EE § b
=Y ﬂ,JL Rl 5 pERegr* £k Rn 2 P 8d MERDY Kb Fp agppt
¥ o B wiEZRS pRY £ X 2~4 mg/kg/daily » #rr xF 5@%‘1 EXPP kR E P2
mg/kg 1% 5 RliRATdeBE 0 T 20 5 g4k 25 p 4 mg/kg/daily 3t - 23 F 0P ﬁv;ﬁ’d
FHRERATER AFHRZEZFF LI NI RE NI - AFHRE* ICR | & -
S 30 =% > 15 % #] Bl & B £ 600~900 Lux p R%FEHEHT o & X Rk 12 | PF - {8

15 = ) BsgF a2z o (A)E. %p@ch £ & (Blank) (B)4k & 7% %v(n;ﬁiﬂ)(Vehicle)i
(O = ﬁiﬁwvvm mg/kg/daily) - F %&:& 7+ 40 = > I gr_%?r $ X ¥ B piE

7 447 & (Visual acuity test) ~ Eﬁibfﬁ’?i(PupH reflex test) % pa 3t = ~f »~(Pup|I size test)
Splsk o BLRF ST L o) BlAu 4 1Y) 0 2t Day 41 3R4E) B T AR
W R Rk B R A T o F BRI P EE 600~900 Lux FER € R ] BUAR! Peug*‘:;ilguazg,
S L‘LLLﬁ"'*ﬂm’h— ORPEFERFEHRA DELRIEG F gk 2
AL Sy X iR A L B otk o



According to national standards CNS illumination of various places, we usually situate in
the range of 500~1000 Lux for environmental illumination. The fluorescent
light contains ultraviolet and a lot of blue light, the ultraviolet can be filtered by the cornea
and the lens, but the blue light will directly penetrate the cornea and the lens to reach the
retina, which induced the increasing of free radicals and may cause AMD. Ginkgo biloba leaf
extract has a variety effects in Chinese herbology and widely used in the world now. Ginkgo
biloba leaf extract has antioxidant effects, that eliminate free radicals and inhibits the lipid
oxidation of the retina, which prevent the retina from the oxidation of retinal lesions. But the
drawback is inhibiting platelet aggregation, overdose can cause bleeding problems. The daily
recommended usage amount in accordance with the physical condition and body weight , the
daily dose is known about 2 ~ 4 mg/kg/daily currently. Therefore, mice in this experiment
will take ginkgo biloba extract concentration of 4 mg/kg/daily as a test starting point. In this
project we evaluate animal experiments to explore whether ginkgo extract can improve
retinal degeneration. ICR mice were used in this experiment, the mice were exposed to
fluorescent light 600 ~ 900 Lux environmental illumination for 12 hours per day, after 15
days of exposure, we divided mice into three groups: (A) Bright light without oral intake
Ginkgo biloba leaf extract, (B) oral intake vehicle (solvent), and (C) oral intake Ginkgo
biloba leaf extract 4 mg/kg per day (2 times per day and 2mg/kg per time in the morning and
evening). Experiments are preceded for 40 days, Visual acuity, Pupil reflex and Pupil size test
had been measured in specific day. And on Day 41 we sacrificed mice to analyze specific
retinal layer thickness. The situation of vision acuity changes about each group of mice was
observed during the experiment. The experiment results were found at fluorescent light 600 ~
900 Lux experimental illuminations really makes mouse retina damage and reduced the
visual acuity. The Ginkgo biloba leaf extract could restore the vision acuity in this model, but
for the repair of retinal tissue have no significant effect.

PRI pRE R AR SR ERERS
& < M &3 : Fluorescent light ~ Blue light ~ Vision Acuity - Ginkgo biloba leaf
extract
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U6 AT L FAR G 2 S PERT R RA DD R R S g
TAER S F AR o P ¥ A E Y B &t500~1000 Luxz BF sk B R AR o F Sk B 4
g NKFIRAEA S SR e 0 £ B S ?.—ff{r ;;g.g—ru:é R TF A F O AR e 2 I% T o

~FEg B

PP F LA P fF 5 ASIE AL Fka BB P e 822 EH
e &P“&p H iMoo ga R gL FEFL L FE A NAL LG F 0T
PG FER D AL IR TEE o VARE 2 e AR R TIF 1 A g AR
»3%“%1155 R FIARLEIR* BE AN PR - FPEREY T RBEIMRRZIME
i ® o p o FarE p R £ 92~4mglkg/daily o st AR %R AL F SRR E B
2mg/kg % 5 pliEAe s BE o T30 % %’éﬁzé‘?ﬁ p 24 mglkgldailyzt £ o A2t 44 0 2%
o F R R RBRER L ES LT e d poREA S 2 PR RIS S
Sl A IR 3-SR ﬂ_ FEEBSE ) R T RARA BT FE?
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(-) B %% (Fluorescent light)
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B F M - SA% 3 A BT R I F I UGS AT TF 0 0 F
BIER « B g BMUE YV i85 ~& & -3 4~ HtH 2 RAE - pk
FEPMABFUMEIEF(TEEHLE) FRYLF003% 0 ¢ § BiF ke, A
BB AvRELEF KR F QAT FHRF h+ 22 - )o R il BB 43
MTF T g8 F PN F WES T H(plasma) 0 1 £ ’gp\ Tomdrk o F B BB
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G Y RV S & SLRLILE S
(FR KRR - AT F 0 B 2 d -3 k)
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(=) #2%% (Retina)
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(DA semcd % 1+ A & (Retinal pigment epithelium)
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Nature Reviews | Genetics
(B 5 %% : Nature Reviews Genetics)
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(4)#F +% & (Outer Nuclear Layer, ONL) : = £ ¢h 3 A »

Photoreceptor (4&/4% #
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(B)*F 45tk B (OPL) @ & % % Bimve ciph % 2 fFikim e f R 2 k T lwie kAl &
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HE % ¢ BI-E_f1* hematoxyline and eosin i&m i 4 & FchgF|d » KfFmie L d o d 3t
hematoxyline = £ 5 % ¢ @ » ¢ 2rimie frh chfipeis £ 5 @ eosin 2 & 5 g d A0
Fh B mre Y gy FHE od W AT REEd CHE R ¢ 7 % Blho% 82w
% o

(TR &R AR pd P 2F A%

(FH KR 0 27 5

(2) Ekfoipernci®® 4]

PR3 n 7S RMEEZARRET . FEXRWALEEEAL pd
Ao Ad AEERAREWS FHAwe R > Al wedhi- § ERE Lwmw
U EA S ARG oA E-JL‘*;}ES; § 3T o
A e ¢ 3 B AR mrbbiw % % (rhodopsin) ~ 4L 3% (opsin) £ 2
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AR F A O FARE AR P S AR c FRERERAA I A
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(=) 82 E£24 (Ginkgo biloba leaf extract, Gk)
417 (Ginkgo biloba) & @ B # * ch&* g de > 242 p ST BT 0 &

s R S SR LY EICE SRR AR T-SV-FE SR e R
BRATHLFAH PR FEAE R (g R EEE Y 3 RAER

EEPE o AR EOE A B G c A I P oA s ARG
(1) 24%3#g % pr (Ginkgo flavone glycosides ) : £ 5 - &g i & > F pFs F Frdla
AR e F o
(2) 6% % = p *5(Terpene lactones) @ i€ £ 88 & 4£ 70 el R (TR » 10 ¥ $44d i
e A E
ALEFEF R AL ABeRFERT LB P FRERD RS TIPS
E R A T HUERPAME SN ER L BER TR B S L pd AR
Bl ARELN Y TP AR IR RE L TEY o gkl A e
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OH

(B% %% : Kirkland Science Labs)
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(2) p k%

(3) 422 & % P~4~ (Ginkgo biloba leaf extract, Gk) '
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(8) Frpe ¥
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(Bl=) 7 k2 p %) F(P & 600~900Lux)
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1. Blank (no light exposure) )
With Gk 4 mg/Kg/daily #éfi

2. Bright Light exposure <
Vehicle

T 12hr 8 % T | iE % B 312hr [ 12hr |
(600~900Lux)

t ! | A S|

VA ~ Pupil reflex (pen light)

1 1 !

Pupil size

(=) % eq

BB RN ICR2 B 23 I F kR A B AAS % B

(1) 29 e (Blank) : A0 FHRE X2 48T > & p L ERE - Day0 -~ Day 15 ~
Day 25~Day30~Day35 # Day40 ¥f-]- &€ {7 447 & (Visual acuity) ~ fa 7 4 < (Pupil
test-reflex) > Day O ~ Day 15 2 Day 30 :& {7 4t = < = -] (Pupil test-size):p|:# >
Day 41 4k 4+ -

(2) (A) BBk ¥pe = (Bright Light 600~900Lux exposure 12hrs) : |- &** Day 1~Day 15
% b 78R3 R 7 Bt p ok B R S enTk 8 T (600~900Lux) - >+ Day 0~ Day 15
it {7 AR AT & (Visual acuity) ~ pi 3t 5% (Pupil test-reflex) 2 g3t < < < -] (Pupil




test-size)ip| 3 > 2 {5+t Day 16 # "f Koo fmA = %A% A e (Vehicle) ~ 2 42 F B

¥ 4 ppm ‘& (Gk 4 mg/kg/dally)

(B) #3 A& (izA)E (Vehicle): Day 16~40 & %% | El:iE {74k & %3 &> 7 3t Day
25 ~ Day30 ~ Day35 % Day40 %}-]- &li& {7 4857 & (Visual acuity) ~ p& 3% &5 (Pupil
test-reflex) - Day 30 i& {74t < <t = -] (Pupil test-size)ipl;# » Day 41 &4+ -

(C) /2 £x3% 4ppm £ (Gk 4 mg/kg/daily) : Dayl6~40 &% gt %f-| &t 74k &
KEEZPFER 4 ppm > 13t Day 0~ Day 15 ~ Day 25 ~ Day30 ~ Day35 %
Day40 4] & 7 4R4¢ & (Visual acuity) ~ fi it s53<(Pupil test-reflex) - Day 30
Tt = <+ ] (Pupil test-size)ip]3& > Day 41 &4 -

(z) Ro%& 2
(1) AR5T R RIE Visual Acuity
® R ”m#é*x%ﬁ# ’ﬂ}gfrv% 1395 Snellen A4 2 PRp-{r§ % 2 B REZE- 5 0 sk 2

A A S #1427 % > 1345 Lea test cpd & > #F Bl B 2 cpd @ o
He 5 7544 ﬁnﬁ* v xk LB AL BB RA2,EN  REPHFEH B o
L& Ecfe? B o DB > ek B E > wipk Rl G R k2772
1em=1°
I >
57 cm Lea test cpd
(Rl=z) & 57 =& e ¥I- 2 - 9 (one cycle)/- = 4 =1cpd

(2) 3t 353 Pupil reflex test
AR BRI iR R B - RIERE D S KRRPE R ARIE 1
YR

Observation Pupil :
1.Pupil systolic.(a§ 7L L 45)

2.4} £ Response. ¥k
---------- \ . . Response

|  systolic )
“Record Séc ~

Mouse eye

First light for Right eye
""""""""""""""""""" Pupil

_________ . . . ] diastolic
1

__________

Record Sec.

(e ) padtdEciplzd 2 in iz

(3) B3I & <} & - & 7 Pupil size test
% B Day0 ~ 15 2 30 i 7] B pHenpmat € < A p A4 1 250 06 ff
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(4 HE % ¢ 2 R R4 47
#e] SR Pl BURPRE (7 e > R {6 2 HE stain A 47 #F & (ONL)

3 RSk imre OS/IS 3h iz B R ,;ﬁ“g} PR A

AE AL PR EATR IR ARG -

Superior
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1. 4mm
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1.2mm
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S4
S3

(WMI)pwz g

LR R AR WR 1 REECRE RS

KR AT KR EFR

Inferior
1.6mm 18
1 4mm
I7
1.2mm
1.0mm I6
0.8mm
04mm fq4 5 0.4mm 0.6mm 15
02mm | 0.2mm I3 14
S2 /st | |2
ONH

fseng > NONHGRA S Eg)a F > 12

0.2mm(200Um) 5 — £ » F T & A 8FL > A 45t TR B i WONLE OS/ISHE A

-
1

1. RATR (Visu

T

al Acuity)

FoFm o @ 15 ARk 12 [ prehewuiid i € 7 "% » BBkt Dayl6 4
o= Vehicle 2 Gk 4 mg/kg/daily % » 3% 4 4% % ¥ > Day25 ~ 30 ~ 35 2 40 jpl:# » Gk 4

mg/kg/daily ‘el 4 FEf g w2 o w3 A MRAE Flfra W A B RS o (40T & 2 R
A W)
Blank (n=10) Bright Light Exposured 12 hrs (n=24)

Day 0 0.437 0.437

Day 15 0.437 0.191+0.046

Day 16 Vehicle (n=12) | Gk 4 mg/kg/daily (n=12)

Day 25 0.437 0.219+0.073 0.219+0.073

Day 30 0.437 0.164 0.328

Day 35 0.437 0.200+0.057 0.31040.032

Day 40 0.437 0.200+0.057 0.310+0.032

¥ :cpd



EBlank
{(n=9)

# Bright Light
exposure
{(n=18)

cycles / degree (cpd)

Baseline  Day15
Times (Days)

(F=) Day0 % Day15VA &

Visual acuity

0.7 ~
£} ]
S 0.6
=
o ] HBlank
]
% 04 1 {(n=9)
E 03 7 s Gk 4 mg/kg/daily
N 0.2 - (n=9)
E 0.1 - i Vehicle
() {(n=9)

=]
1

Day 15 Day 25 Day 30 Day 35 Day 40

Times (Days)

(@ - ) Day 15,25,30,35, 2 40 VA i&

2. @3t &g (Pupil reflex test)
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Pupil reflex test

7 -
©7 —e— Blank
> {n=10)
W
T 4 |
g —e— Gk 4mg/kg/daily
L§ 3 W {(n=12){Day35.40 n=6)
2 .
11 —e— Vehicle
0 (n=12)(Day35.40 n=6)
0 10 20 30 20
Time (Days)

(B~) Bitdgicd Fosgdm el iz
3. @It = -} 4 ] (Pupil size test)

Temk oo AR RN mfl% L B R R AR o B i%:}xlpi‘,_;tbv}g a
Lk o ARETE F A o FERSEFIR ) HBIthd ) kBB %R L
PHE AR TABEEIRE T -FHE S Day30 F (B4 ) KAk 842 E 54 (CK
4 mg/kgldaily) = 73 & (Vehicle)s | 27— 23 ™ o BRI L) LB 7 4 » 4 7
R RPRARTRET HH] BRI o PR FE T A

Pupil Size

H Blank
(n=13)

@ Gk 4mg/kg/daliy
(n=5)

3 Bright Light-Vehicle
{(n=5)
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Bright Dark

APl SRR 5

Day 30 Blank Bright Light-Vehicle  Bright Light-Gk 4 mg/kg/daily

1 e

I o




4. HE %9 ARRRHEE N LA 4T

HE % ¢ % % ~ 474 % %R & w2 2 *t % k& (Outer Nuclear Layer, ONL)Z% ¢t & (Outer
segment, OS ) /0 & (inner segment , IS)s5 & -

Rk dmre & 7 1%k fa e (rod cell) 2 455k %z (cone cell) > iz fddmre 5 d ¢k & (Outer
segment, OS ) ~ & (inner segment , IS) ~ ‘w41 2 & K L w304 fp > 27 tmie 4f
2% R % ONL-OSHP 725 gL F IS 77 ~ AW > A v & S Frdopr g en
i » Photoreceptors 2 ONL R|d ¢t & % (Outer limiting membrane)fs # o

TRE S BEFIR o ARG HE E 5 P4 (Gk 4 mg/kg/daily) vt 4 & (ONL) s #e ﬁi?ﬁ
%A F o A S 5 A (Vehicle) i w) ¢k b1 & (ONL)sm e i (F ¢ # 8 Ak) s /2 55
F(Gk 4 mg/kg/daily) ie %] et & fm?z & OS/IS 384 (k= ¢ & Bf e 7 &g vt 573 & (Vehicle)
Erftemy ATHRwme B R e s il n gL e H oo

Blank Bright Light-Vehicle Bright Light-Gk 4 mg/kg/daily

’

X00T

X00¢

5. HE % ¢ sz g

) R ek 15 % 15 (600~900Lux) » *+ Dayl6 FF 4p4k 2 (ie b BB k)T -] BA =
Vehicle 2 Gk 4 mg/kg/daily # & » 30 4g4h 82 F 4 4 A o | B2k (ONL)E £
fnP2 e OS/IS 3R = 5 & £ F 3 B F M4 £ oF %3 3R Vehicle 2 Gk 4 mg/kg/daily = ‘&
ik r R Rme R ERLZBPEI S BpEHN Y EERARTREMR ) L E
FBp A kR T 0 A LT F 34 ONL % e = o B % e e OS/IS 28 = » 3%
kg S L & &4 5 F]p o Bk e e OS/IS :s-ﬁ#ﬁﬂ;-‘ai;g P p BT EEE
SRR P E L F R AE RAER G BRI FI A PRFLTE L e
B chOS/IS chf B > 4F 34404 E 5B 2.3 F #1342 OS/IS chim B4f > @ sc AR 4 o
BRSSP E F P4 (Gk 4 mg/kg/daily) s n] OS/IS v % #|(Vehicle) s
SERERERTE(R L Z)olFs it i %o MR F G T AR R it
BALE £ L gk o
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HET &
60
50 4
40 4
30 +
20 +
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Thickness of the ONL (m)

16 14 12 1 08 06 04 02 0 02 04 06 08 1 12 14 16

Distance from optic nerve (ONH)

—8—DBright Light-Vehicle (n=8)
—o-Bright Light-Gk (4 mg/kg/daily) (n=9)
—e—Blank (n=10)

(B-+ = )HE % # 2 %% ONL & & % %

HEX

it

30 1

Thickness of the OS/IS (M)
[
o

16 14 1.2 1 08 06 04 02 0 02 04 06 08 1 12 14 16

Distance from optic nerve (ONH)

—e—Dright Light-Vehicle (n=8)
—8—PBright Light-Gk (4 mg/kg/daily) (n=9)
—e—Blank (n=10)

(Bl =)HE =& 2 AR %% O0S/IS & & % %

1. 0 FB2% A4 ] Btk 8417 ¥ 554 (Gk 4 mg/kg/daily) s 40+ ErEg w2 > 1L
7% % (Vehicle) i » & AR I Z 0 HR LIRS B(R- ) BB P4 BE
I Ak 8 4L E 3P4 (Gk 4 mg/kg/daily) 7t % & (ONL) w7 ﬁ?{%ﬁ BAE AR
T o Ak G 3 B (Vehicle) i) ¢ % K (ONL) Jm e g i (Bl — ) o s b > 42 F 5B
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F7 (Gk 4 mg/kg/daily) & %] st =k fm?z & OS/IS(Outer segment/Inner segment)% > F? &g

v 4 | (Vehicle) B (B — ) 00U 3 TP 4k 8 422 F 3B~ 3 (Gk 4 mg/kg/daily) i& 4

A Er At BWA(B- ) FL it d s APRLIAZEFER NS LHE

4 F T SRR T Hrek > A H AL AR B R ke 0S/IS 28 et

‘J"fﬁ AL B g o B8 A0 K e o P (ONL) s i 4R it 4 5 * 2

EAFT Y AL FALE > LB R T FE AR R EE Sk B 2

c ARG R 0 ViR HHRBEIEFITR T RIS 0 bAoAk S 2
EXPPFakREHE > THEFEHI PR

2. ABEARERE TINE B AL chRg kim0 f F P wﬁw’ 3 4 F o AR
R g YOS ARA R OATARE & 5RO ET 3 OARL R ;T’*’S«'Ifa%m‘ g
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o ﬁ%fn%abﬁﬁ%z& Rt &l endidp A 47 0 o] B At (600~900Lux) 58 B SRR R TR B
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