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1. XEXM

o I OLIA S RS T A2 1148 (choroidal neovascularization, CNV) {H T A AR B SIS TESE , SR 7Y 25 B EEER R X CNV A6
ST BA B EBCGEERN . SRENAML, Hamd VOt EcE, BIRIOLR SR m R Z AR R
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2. EME LM

o CVAGRA HZIY) (0 EGb 761) BABLE M . BEERIGAGEAER, W RELE S AR A 5C 1 B BEARPE (age-related macular
degeneration, AMD) #t €, (HyFR0CA R BT EZHE; $T VEGF 25%) (ANHEAADY ) 2I8 1 AMD —207 1, (HAFER 2
RS THLPESF R, AR5, VR E v BEARAY i 2 ) B A 2 P BRI I, 2280 25 00 T sl AR A 42
B, ReA AN R K2 CNV R BERE, EOA DRI, RAN T B 25 0038 4 s PR .

3. BXE5HE

o JIBAE AMD $R4E TVEAIRIT A, AR L FEER R 1Y D IRZA 25 AR Z AR LS, A AU BT VEGE 25 R B
TR, R R P TR A A R A ) R

o ERAEAETTAR (55 NS AR AR AR 2 2 ALY SRS ) rh e SR A 26 HY B MR 0 2520, LI IR R e v 58, WISk
e R 2P A B At T 1 S A I R TS S 4. 9 J T AR - SR U FE IR RRBER TR T T RN TR BE , S T RAR IR M 43 1
AMD BT 25 W)Wt K BT Fea; o

[ E B B : BRTAR A 2 T 5 R i o i Vo) A O BOPK 25 5B A 1L (choroidal neovascularization, CN'V) Az Y
IRIVER . Fik: 16 F{d e il b b4 T 0UIR IR IS SO BEIE B ONV 5 , 2 RIFI4 (n=6). FEAA
PE IR N S (n=3). AR A n=3). EHELHEREEL (n=4). /> HIEEEE 21 £
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(DO) 45 25 i S 45 25 J5 W 475 28 K (D28) 17 IR IS4 % (fundus photography, FP) . R Ji 2¢ 6 3 IfiL 4% 15 5%
(fundus fluorescein angiography, FFA) . JG2#4H T Wi/ 43 4 (optical coherence tomography, OCT) ¢t ; -
BT RHR PSR R ZETE VOB | VOB EB IR AR AR L, IV IR R B AR {3
ZR: VIO . VORI S T AR 1 2RIV ORI ) 3R BE AR A U b, 22l 7l 20
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0.0)%. (—94.1+14.3)%, HRAFHAZEIIAE TR 24 1, (19.9+76.23)%. (3.0£102.03)%, 47 2 HI IR i
ML R BN 26 1~ —(34.7£53.3)% . —(58.6+48.5)%, 4R 1 H ILIE R4 5 LR A ik 2= R H 5
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Pharmacodynamic study of ginkgo demethylketone
ester in a rhesus monkey model
with laser-induced choroidal neovascularization

LI Shanxue', SHEN Ning', LIU Qing', NIU Rui', BA Weisong’, WANG Lifei'
(1. Hebei Eye Hospital, Xingtai 054001, China; 2. Hebei Quanmei Biotechnology Co., Ltd., Dingzhou 073000, China)

Abstract Objective: To explore the inhibitory effect of Ginkgo Demethylketone Ester on laser-induced choroidal
neovascularization (CNV) in rhesus monkeys. Methods: Sixteen healthy rhesus monkeys received bilateral
fundus laser photocoagulation to establish CNV models. The subjects were divided into four groups: the placebo
group (n=6), the conbercept injection group (n=3), the Ginkgo leaf extract group (n=3), and the Ginkgo
Demethylketone Ester group (n=4). Fundus photography (FP), fundus fluorescein angiography (FFA), and
optical coherence tomography (OCT) were conducted at baseline (DO, before administration) and on day 28
(D28) after administration. The primary efficacy endpoints included: 1) the number of grade IV lesions, 2) the
change rate of fluorescein leakage area in grade IV lesions, and 3) the change rate of retinal thickness in grade IV
lesions. Results: In Placebo group, there were 30 grade IV lesions. The change rates of the fluorescein leakage
area and retinal thickness were (101.7+84.3)% and (64.7+91.5)% respectively. In conbercept group (0.5 mg/eye),
there were 20 grade IV lesions. The change rates of fluorescein leakage area and retinal thickness were
(=100.0£0.0)%, and (-94.1+14.3)% respectively. In Ginkgo leaf extract group, there were 24 grade IV lesions.
The change rates of the fluorescein leakage area and retinal thickness were (-19.9+76.23)%, and (3.0£102.03)%
respectively. In Ginkgo Demethylketone Ester group, there were 26 grade IV lesions. The change rates of the
fluorescein leakage area and retinal thickness were (—34.7+53.3)%, and (-58.6+48.5)% respectively. The Ginkgo
Demethylketone Ester group showed statistically significant differences from the placebo group in all
endpoints.Conclusions: Ginkgo Demethylketone Ester significantly improved fluorescein leakage and retinal

thickening in the rhesus monkey CNV model.
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A S A S M B BEAE P (age-related macular
degeneration, AMD) J2& — i Fifi 41 & 34 T 177 & s %
FAIFSEGRE OIS TR, FEE
PR . AR . 2SI, AMD S5 A8
FEENEBEX, GRS AWFER . TP

TN SO S 1% E A Wi S A o1 i

AMD (neovascular age-related macular degeneration,
nAMD), DLW (5 2R b B 4 i (retinal pigment
epithelium, RPE) T 77 % 2k Il & W47 76 . 51235
Mot SRR IE Bk R AP nAMD
M 36 97 3 B B 6T Bk 4% B B A Il 45 (choroidal
neovascularization, CNV), B 3 1A i 13 5 bt i 45
W 2 A= K I F (vascular endothelial growth factor,
VEGF) 254 & $A A& nAMD B —ZRIRT T &,
(A% )7 I RRERE A 3R AR IR
(4 EGb 761 4148 249% FRATHHTF AN 6% 152 P HR)
PR A AN L RO VE T, WA nl R A 2%
AMD B, BEFE S H ] BESGE AL E AT LAHIR
RER VNV N ERANE SN ER LTS N
KIIBE T IR0 P BEAR DA R AR A v SR U 1 24
PR RS bR A 2, TR A i
PN B A MR o2 A R A e, AR A P
W RFIE, Bk S MR (L
(platelet-activating factor receptor antagonist, PAF),
R REESR , BRI/ . LT B
R, PrMARTE R, R AR g0 o W PEFE &, 34
JNFERT IR, PR IR R O LR R
SRR R, PUATEE 2 — SR (nitric
oxide, NO) &l L ek, ¥ LA T, M
RV LR EE

ASBIEZE BRI RR A 25 Y R i A AR A R R
EE R S RA R — 2, (ARRERE L
AR SR O i 2, oA —E BT A
HIBFTE T E . S350, R DR A 0 A i 2544
GPE F S8 S ML AE AR O A AL 55 N i BEAH AL

A FEE CNV BRI BRI R, R, ABFTE R
IO CNV AR ARAS B R PG HR AT 25 Y Al
BRI 2GR0, AR AR SV B B M SR I T RE A
BIT i

1 MRS

1.1 zh#

16 HUE M, MERESS K, RN 3~5 %, fK
JiHh 3.95~6.31 kg, W AL SEEEYRHE A
FRAF, FA[IES . SCXK(I])2019-027, 135 b
B . sh¥y i 55 2 . IR E 18~26 C, XTI JE
40%~70%

1.2 it mAAx R

PR . AR W EEEARE (L5 . 20190109,
RS 40 g/4%, WALEEEAYRIE A RA R, 2R
. AR EE S . 200536, WAL E
BURBEEATIRA T PHPEXTREZG 1. BEAAVE
AR S (5. 201909b20, #LA% : 0.2 mL/
X, WUERBESL AR A IR E]) s PHMEXTIRZY 2.
AR A dIt S . 6970419, HIA%. R &
AR A Y 40 mg, i FE R 4T B 1 L 24
J)e

1.3 R FI RS
1.3.1 RXEIXA

SRR (GEZ2 ) (A% : 10mL/3Z,
it 5 . MP2116, H A Santen Pharmaceutical Co.,
Ltd. Shiga Plant), Z&GERNFHIM Bk : 5mL/sZ,
it . 314036F, Alcon Laboratories, Inc.), & 775
JEETR (FUA% . 2 mL/32, b5 190304, YL75H 4K
fEREZ A FRAR]), RYEEIML (A% . 200 mL/Jff,
5. 190712B, WA KL H LA RAF), L%
RIRE RS . 2g/3%, 5. 1904091, J=IRMEHER
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2l (B0 b)) ARAFE]], THAEE A : 0.4mL/3C,
ft5: E86709G, Z/R=IIREMIZAW), A B
EhoK (LA . 500 mLAf, b5 . 1219042602, M
JUBHE 25 B A FR 28 7)), R R U e Fi (KR A
2mL/3, 5 190302, IR BEZG LA FR
ocdl), A IS A . 10 mL/32, #t5 .
1908203, U )i 3w 245k A PR F) o
132 ME

VX-20 HR JiE 18 AH Hl (KOWA Company Ltd.),
Spectralis OCT Plus OCT(Heidelberg Engineering
GmbH), Vitra 532nm # Jt: {{ (Quantel Medical),
Area Centralis #% fil = HR JIE 8% (Volk Optical, Inc.),
XK3124/IND245 f& # FF (Mettler Toledo, LLC.),
Roche Cobas6000 Analyzer Series C501 A fB 1Bt 4
H sl 44612 (Roche Diagnostics GmbH).,

1.4 X516 EHA
Kogedh] 31d, B 21d, 4250050 28 d.

1.5 &

B4 E )5 AR 8 mg/kg LN 3 SRR
XU N 56 2200 (52 7 FEmt-R e MR W) HiE . xY
IRiEALR T 6 mm J5, ¥ 3hP ki€ T IRFHL
JEOGHEALHT, 4 N 518 i MRV 45 0 s R D 2
M5, FEZEE b .O— AR B TR0 OB,
RO . Wt %: WK 532 nm, BE&E
650~675 mW, JGBEH 42 50 um, BEYGHFE 0.1 s,
WOGOGEE 19 d J5 A7 IR T I 3 92 6 1 52 i OCT
K, BRIV RSB IR B

x1 ArREFERITR
Table 1 Design of groups and dosages

1.6 Y aHEbRE
161 ANk IFA
Z/b— HIRIEHEA 1 M VRSB TREE S
1.62 kAt
J7 i R R A AT BRI AR .

Wb X IS AR R R A Bh A v AL B
kAR e 1) E AN ARG 2)
= AR 4 AH G bR AfE $: /F B0 R (standard operating
procedure, SOP) FI| Wi 2 vp 156 18 L o

FIRENYIAE IR . SLI S5 5 T A sh iR ik
A B PEERIT

1.6.3

1.7 SEBRKRHFE
1.7.1 &4

AREERE 4404, BRI EDSA 1 HIR
ERIF A AEVRE . 42570 i WLER 1. FHME XS HE A
(ARG 3 R R 3 S L AR A it S e ) . I
SRR VG 5 AR A 1 S AR A i U A R 2 3Rt
), HITPRC A 70 SCHR SR, BRI D9
Y (3 H) DB/ A BB T IRTEAE. LI (R
LWRERABRA) . WWIPIRR AR, P ERA
(4 H) PF g st S sk . LR
(6 H): BEhFEAS i LR i SEL B o As e 1
172 ik

LRRIA . LA WA R, Dk
e, WK 2K, LY 28 d; FRAITE IR A
TS, BIRE Y, BEISIRN S . IR ARE
BHAA: 255 A R U 6 mg/kg(S N %2, T B
2525 6 mg/kg), 7HMLEAH WAL 6 mg/kg FHATH

2H 5] $T 25 AT Zp TNy BT PR B R A AR EREL
LRI 7S Atk AR HHR2K 6 10
s FEAATE X .

A 93 ELF R 4 33 i s
JRRE T TP I A B vk 2 WS 0.5mg/iR  BEISARETES FRIR 3 5
A AL WA 6 mg/kg 1R R 3 5

_ A

AL R [ BRAK 4 6

XSUHE ] /R A T
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ZGFTE, R PG 5 R P T S 4 IR 150 Y 5 70 i
%:j‘j 0.5 mg/EE o

1.8 MEIEIR
1.8.1 EZHA547

FP, FFA, OCT K. FEMEBET 11K, 424
Bl LR, %5255 28 X (D28) % 1K, J4bh, i
MRFIT 1R FPK A . FPILif 4k, FFA,
OCT i1 3 Kk,

POLEB RN (%) =

VRO AR AR 1) IVIOEBERY B . 5 IR R 2,
Xt FRA R I SHOLREBE T 0 9, K45 sh Py
VGO HE BN R RO M AR R 2 — o 2) ZOLR
B AR . R Image ] 2K0F (UAS 1.52a,
NIH, Wayne, Rasband, USA) il 5t FFA W] (10 min)
VEOERM TR B R, 1Eh FFA B 255807
WIatRZ—. NVHOLBEIOLR B It A E LR
T ST B

H)nTOLRB I — 25RO R B N

% 100%

3) YRR JEE Y AZ AR

S ARTOCR B IR

PP L R AE AR (%)= (45 24 i D IR JIRE V2 18 — 2 2 WL PR JBE PR 1 ) /265 25 i IR 552 132 100%

R2 HEHMMTOLRERSR
Table 2 Grading of fluorescein leakage of laser spots

TBEII HBERIN
1% SCBETCs R AN
T %% R CATCE I
11§23 BRI, REYOLRE N, HBNARDGRLZ
I\ LRI, REVOCRBIR, HBmEDLRE%
1.82 HIEA T BN R EATZ AP AR A

% F Microsoft Office Excel 2013 #1 SPSS
Statistics 13.0 XM #EA T AR AL BR AN et AT . T
TR R AR BRI AR R . VIOLEE
POCR B I AR LR | 0 JE AR AL SR 3R
Ptk IR AR E 2 ( Mean + SD) #E1THk . IV
ROCTES G Z 5 T R FAR £b 58 KR ) 5 52 3 A Ak
FSEHEAT LEVENE J5 257 VERG I, 507 22 55 PR
K BA R 2 5 227301 (ANOVA) H % 34 55 Y 41 5]
E5, BB N ERA G T2 2 U (P< 0.05),
F /N 35 22 S vk (LSD-t 1) % 4% 4H 7] 22 S 3k
T 72455, KM Kruskal-Wallis £ %
(K-W ) Xf & dl m) 22 il A7 b . &4 2541 IV )
FEBER R B B AR LR K86, A Ry
R RS 35 a=0.05
1.8.3 shiptaf

ERLF A E PR AAALAC B3R, A S0 56

IACUC Z &M A MR &, LS. AW2007;
AW2027,

T T A sh e E A1 H A ] RS 2R T
WP PEAl, AEEEAS I AR, X sh a4 T I AR R
£, 4 B AN R R R A T AR N A

2 #R

2.1 NEAREHE

BB ZITE ., IV HOCREERE 2E fh4h R
W3, WRIFIA . VYOeRER L, RH%
AR CNV R dkL & e (K 1), FREAIVE 5 IR
FHE BT . IV 20 B 80 b 2 it 37 4 ok 20
(P<0.01)(& 2). RAMHREDA, VHRICHEE
KU W2 (B 3), R P REEA . Vi
JEBEBCER 2R 4D (P<0.01)(1K] 4).
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®3 BAMEEANRARNEE
Table 3 The number of grade IV spots before and after

administration in each group

P28 K

251 REHDCHEE j,ﬁﬁfé,ﬁ
ZRFIA 30 34
A P R 3 v 2 20 0%+
FRA -SRI 2H 23 24
A 25 L P 2 26 174+

R L, +P<0.01,
Compared with the placebo group, **P<0.01.

22 VEkmsRERTLE
SN TE, NVEOCEES I AR {2
W 4, ZRFH . VROEHE S IR,
CNV S TEakE kR (K1) FRAPEEIR S A
IV SEEE 5 T 11 AR 5 22 B8 700 41 BH I8 46 /)N (P<0.01)
(] 2)0 ARAS MR . IVEOERES I h FUs A

SN, ARSI N T G A (] 3). AR

HLEA MR 2 . VO C B T i A EL 22 TRt 50 4l 4 /N
(P<0.05)(# 4).

2.3 VPR MEEE T E

SN2 )E, VEOCBEILIN IR B A 1L
R 50 GRIFNAL: IV HICHE R RS B 18 i
S5, IV HOGEE W R JE AR Ak
(64.7491.5) %, LRI CNV il k2L & i
(I 5) o FREAETEEHR T SR AL . IV SO REA M 5
JEREOR B D, SR ARTIER, IV OB BEAL ) 5
JEREA AL RN (—94.1414.3) %, 5UREFIH LK
ERH G X (P<0.01) (K 6), 4RATHHEHY)
. VGG BE R R R B R DLW S kR (8] 7).
ERA 2 H LR 2 . IV 25400 I T P S ik
A SEZGRTEE, VOB  IE R AR b R
H (-58.6+48.5) %, HEEFIMHMEZERAGIT
23 X (P<0.05)(# 8).

3 it

A5 E A el R A i R AR O A A A T A
CNV R, Ik AR KEFPHOETHE T H) CNV L
RS2 I PR AT IR R P AMD B g e S 2 g
JeVE T CNV BN A ik e FEA . A%

10:06

B1 REFALGEIEHIVRAERBENREESREREN (31495 :8074, OD)

Figure1 Changes in the number of grade IV spots and the fluorescence leakage area before and after administration in the

placebo group (Animal No. 8074, OD)
LLEFERFR VIR

The red arrows indicate grade IV spots.
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B2 RMEEE 0.5 mg/RAKWAIEHINV AP EMK S REREN EHS: 7112, 0S)

Figure 2 Changes in the number of grade IV spots and fluorescein leakage area before and after administration of 0.5 mg/eye

group conbercept (Animal No. 7112, OS)
LR RR IV GOLHE

The red arrows indicate grade IV spots.

05:00

3 SREMREY 6 mg/kg AKRZHRTRRINV RABMEM K K EREREN (311S:8072, OD)

Figure 3 Changesin the number of [V-degree spots and fluorescence leakage area before and after administration in the

6 mg/kg group of Gink biloba extract (Animal No. 8072, OD)
AHKFR NV GOLHE .
The red arrows show the IV -degree spots.

AAAXS AR S A 2 N . fERE S A
KV L E IR TR AL SE AR AE , HoR BRAERIE 5
A2 AMD ifi R F R w41,

A S 55 v SH P o B R A P A ) 2RSS SR S
SCHERARIE ALY FE A IRAIE T SR AR AR (1 ] S
o SRAMRBA, VHOLREEGE A& WL B
2, IVYSCBES i 1 AR A 1 i (H 3 e B /N1

LRGN, VOB o 5 J5 R R L e ke
FHRAT T FEIY) 6 mg/kg X CNV 1 & A
— 8 BIIRIAE T , (B4 20806 b - 2 TR 4 LA
25 5 AR WG T2 5 S (P>0.05), SEgn 45 LR W],
R 25 TP BE R 15 T T 2E 2 B A 2 A I TR AR R i
JPROCR . AUV GOLRERCR 2 R EE T R,
[F] A ASS 78 2l 49y 114 2 '8 T i 5 AR A 40 o
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B4 REXZFEIEE 6 mg/kg AV ZABBEMR NS RE

The red arrows indicate grade IV spots.

R4 RAMBEAN RS RARELE
Table 4 Changes in the leakage area of grade IV spots

before and after administration in each group

ML (315 :9014, OD)
Figure 4 Changes in the number of grade IV spots and fluorescence leakage area in the 6 mg/kg Ginkgo Demethylketone Ester
group (Animal No. 9014, OD)

EARUNTD N | SR8

x5 RAPFEAN AR MEEETLER
Table 5 Changes in the retinal thickness of grade IV spots

in each group before and after administration

15 MRV IOLHERY . 4228 R N SO
B IR BE A% R0 L 2 AR fH 2%
LU (n=6) 101.7+84.3 R 64.7491.5
AT MR I S A (n=3) ~100.0£0.0** R4 IR 7 S 2 ~94.1+14.3*
AR (n=3) 19.9+76.2 AT -SRI A 3.0+102.0
LAY 25 F LB RZ (n=4) ~34.7+53.3* HRAY 2 FR BE B P 2 ~58.6+48.5*

SRR, *P<0.05,**P<0.01,
Compared with the placebo group, *P<0.05, **P<0.01.

JEEE WD (P<0.05), $EnizAb G WX CNV ik
PR EA 24 BCEEN . RN, W
A5 5 590 78 A% Gy FH v i I A R R (AR TR
WUGE | I/MRE R FHE S0 B SRR AR,
5 AMD R0 BRAIL T B 22 F 4 1 SCHE D) A
KA R, R A I B2 ) AT S ok 4 i A
VAT I 1/2-4% 7 E2 A 5% [ T 2(extracellular-

regulated protein kinases 1/2-nuclear factor erythroid

SR AL, *P<0.05, *P<0.01,
Compared with the placebo group, *P<0.05, **P<0.01.

2-related factor 2, ERK1/2-Nrf2) #8457 Jfi 45 355 1
A U B e AL SO RPE 41 i 451
M AR PR R, X5 EGb 761 TEMf 2201
RO B A AR P I N AR Ak
(inhibit platelet-activating factor, PAR)® | plrstgkokir
ATy B T 4IE 28 %7 78 4 B A - ) R 00 ) S 2 g
4 POV A T A L A T 2 ML D

$iL VEGF 259 (40 R AT P4 3% ) 528 nAMD 1Y
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5 REFIABATEHNRARANEEETL (3
#15:8074, OD)

Figure 5 Changes in retinal thickness of grade IV lesion
before and after administration in the placebo group
(Animal No. 8074, OD)

ZLL TR IV GG IR 1% 0 190 JE JE 8 0 37

The red lines indicate the locations of retinal thickness

measurement of grade IV lesion.

6 R 0.5 mg/ARALK/ZARIFHIIV B M IEE
BT #H%S:7112, 08)

Figure 6 Changes in retinal thickness of grade IV lesion
before and after bevacizumab administration in the 0.5 mg/
eye group (Animal No. 7112, OS)

ZLEHTR IV GG 10 10 9 J58 T 0 37

The red lines indicate the locations of retinal thickness

measurement of grade IV lesion.

E7 REMHRNYANMBEEET (31%S:8072, OD)
Figure7 Changes in retinal thickness in the group of

Ginkgo biloba extract (Animal No. 8072, OD)

ETL T IV GOGIRE 14 A0 o 52 B 10 £ 7 8

The red line indicate the locations of the retinal thickness
measurement of the IV grade light spot.

B8 SRAEERAEMEANN RAENANEEETL
(B1#5: 9014, OD)

Figure 8 Changes in retinal thickness of grade IV spots in
the Ginkgo Demethylenolactone Ester group (Animal
No. 9014, OD)

ZLL TR IV GG IR 14 0 100 JE T 8 37

The red lines indicate the locations of the retinal thickness

measurement of grade IV spots.

— 8P, BAFAESR GRS, | 0 251 B AR 45
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[ 5520 AR e R R 4 o IR, B
SREGEEER Z FHALHI AT, AT He Rk 4l Bh B
RIGITFROMEIE 259 . IeAl, FLGE G 3R B9 /E
o AT YR AMT VEGF 24595 Xt Jik 46 B i 3 A 2 19 Jeg PR
‘I./EE[27 28] R

JUE AN G B UUE SEAR A 2 HE SRR R 7 R K
25 CNV BRI IR IE )y, (B EARRFIE 524
BN RABFEITSY, HAARYE R S AE F AL SIS

—CFT B . AR A 2 B R R B A5 AT gk
— 253 o A S A A U T AL A R AT AR A e O
i A 4 2 50 5. 0 A, AR A,
SR R DA, AR 2 Fn e 4ok R0, ] i I
IRAT BN SRR R 7 %R, AP REETF
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