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Abstract

e AIM. To investigate the protective effect of nerve
growth factor combined with Ginkgo biloba extract on
retinal ischemia - reperfusion (RIR) injury in rabbits with
experimental high intraocular pressure.

* METHODS . Establishment of rabbit glaucoma ischemia
reperfusion model. Twenty - four New Zealand white
rabbits were randomly divided into three groups: nerve
growth factor group, Ginkgo biloba extract group and
combination group. Respectively, in the continuous
administration of 1, 7, 14d. We observed the
morphological changes of the tissues of the retina. The
levels of superoxide dismutase(SOD) , nitric oxide( NO)
and malondialdehyde ( MDA ) in retinal tissue were
measured.

e RESULTS:. Respectively, first, in the continuous
administration of 1, 7, 14d, the contents of MDA and NO
in Ginkgo biloba extract group and nerve growth group
were higher than that in combination group ( P<0.05).
Secondly, the SOD content of Ginkgo biloba extract

group and nerve growth group were lower than that of
combination group at each time point ( P<0.05). At each
time point, the number of HE staining of retinal ganglion
cells (RGCs) showed that the loss of RGCs in the
combination group was significantly lower than that in
the other groups, and the ganglion cell count showed
that the Ginkgo biloba extract group and the neuronal
growth group were lower ( P<0.05).

e CONCLUSION: Nerve growth factor combined with
Ginkgo biloba extract has better protective effect on
retinal ischemia-reperfusion injury. The mechanism may
be related to the decrease of free radicals and increase
the activity of SOD in retinal tissue.
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HOGHR (glaucoma) J& 5 —E0H MRk . B il F2 v A
o) RS Ao 255 21 B0 ( retinal ganglion cells, RGCs) i T= 123 il
PRI BREFEAT A AL 300 P 40 3 09 2 A H AR YT 7
FEIRREIREIRYY . SRR IR i R A B 2 10 vT DAk
SO0 DR R I, A7 280 AT v R X A 22 B i 40, SR i
T R R H i A8 AT i 2 3 R B ™ i 5 3 ——— 0 IO R e 1
FHETE (retinal ischemia reperfusion, RIR) #i4% . 1M RIR $51
Pral s B A B A AT 3 B 22 i 28 7 40 i 1
T=, P, Bl RGCs 1 PR 47 P AIF 5 1 Ay LTl 11 PR 11
MR, AR R A5 02 30 RGCs i T2 1) 32 B B
ilﬁ%?*ﬂﬂ%ﬂm o VIR TAN s AMEYE M2 K R ( nerve
growth factor, NGF') o DL eI RGCs e T i
P A 5 M 5, A R T 0t B B A
R ( ginkgo biloba extraction , GBE ) BE % 2% FlJak 21> 512 56
PEL RN R B IR IE T RGCs BT, (547 75 6 R 45 2
FIRRET | ARSI B ) A5 AR IS A B A o A 75 0 f
FHOLIR RIR 45105 A S 4 9 AR 574 T, il AR IR 97 7506
AR LB AR
1 MR %
1.1 ##
11,1 BI04 (@B RTPY 22 R AR 72 2 (AR
MR8 2 BEaEpe e s sh e it ) KB 2.0 ~ 2. 5kg,
HR % 10 ~21mmHg7J , BUHR AR s 22 /N F 5mmHg,fLﬂ?§T§:ﬂ£
BRI T, 3R E R 20°C ~ 25°C, 2 KA, A
MBI 55% ~75% , H TR ROK . S8 T 28 R BAT FIR
JIC B A A MR AR 8 T 5 8 MR 1100 e HERR = IR e, AR 52
BAT& SRy 25
11,2 FEAGMAA 24 K7 S 67 4
P (AEmT) AW 245 e A BR A W S 30 g ], ARAY AT
PRSI (B2 ) W F S R R 2
B3 GBE 17. 5mg, A5 B{HI K 4. 2mg ] ,NO 73 Hr il 7
& (M A RUEY) TARBES T ) |, SOD 43 il 7 & (B 3t
AR TAPFFE ) , MDA 20 Bk 7 & (B 5t 28 A
V) T AR 55 BT ) |, Schiotz F B 2 HR He 31 (750 M B2 97 &5 DK
JTH R YZ2A ALY R BRAT B 3B ( H AR Topeon BQ -
900) .
1.2 7k
1.2.1 SRR ST 3% L H 240 (30mg/kg) S -
R IDRE SRR | JRR T 0 B0 i >R P MR 8 8 A s oA 12
T (LR BB L1 5 ) 27 S B G IRAC Y ) X m] DL Bk
BENRAE 1, EALELOG RSP 2R MR IS8 (+8 ~ +10D) AT UL
ML 19X 15 DRI 3E A0 LR 8 A A 5310 R L 485, 400 T A
I 4R35 60min J5 328 97 R AR S VRO 2 132 8 MR K F- | i fL
S IRELG SR, R S I P 52, TR RIR 45347545 A0 e 37
RzIe
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MR FH(AH) AR (B 4) kG
FHENZH (C ) B2 24 H 2 Twk JE IR AL A
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F1 HEMMEAL G MDA S (X=£s,nmol/mg - prot)

o Y2yt I

1d 7d 14d
R R U 2H 5.880+1.158 9.646+1.527 15.225+1.623
MR EFH 5.887+1.070 9.540+1.360 15.207+1.499
A A 2.528+0.904 2.887+1.199  3.199x1.264

G IR AR B2 2, 45 A AR RS 25 R 40 1.7
14d 41, 45 2545 0 5 R B B Tk 25 ke 2875 AL S8 I B
HARER,
1.2.3 AT HEMFAE
1.2.3.1 ABF CAH UUIRBE S AR s 7 5T (200 wg/mL)
P2 E SRR F 0. 05mLL, [R] A 2817 B 257 3 4 o 25 4 g 7k LA
PRFFIR N P, B H 1R,
1.2.3.2 BAMC A HZFIkiE S AR
10mL, & H 1K,
1.2. 4 IEtRNFIESES T RAB&HIGEN =S
(10 ~15mL) ,z5 S M ZE L AR L A IF HUR IR 3K J5 , 5 B WY
ARG 6:00 ~ 12:00 &b DI FF IR EK , Al J5 4% 43 ) 38 i 40
P2 TN G /N0 B — 2 L M BT T o A
rp F R B0 JE B YE W, N A3 G BT B A
200 2 21— S AL U (NO, RS R 0 I i I ) L 4E Ak
Wy ALl (SOD , B RE RS AL VL ) AN % (MDA, Bt
BV IR L) W . 55— 2K FH 10% vk P S v T T 2
J&i , oK SR K I FH A 08 A MR A5 B0 A 8 b0 R E AT
HE 368, N EUR S HT R 48 0 it 45 41 HE 4 7 RGCs
GETTF a0 8 A B DA B e R 25 (x +5) 3R
K SPSS13. 0 it Bk it 4753 M. A EdlE & E A
PR IR Ay 2255 MR B0 I, SR FH B &2 I i 0 kL 1 T 25 40
B, Uk P<0.05 HERAGITEE L,
248
2.1 BAMMPEAHLA D MDA EEME MDA FHAEAR
R Bf 1) o5 25 5 G i 24 3 L (F=221.401,P<0.05) , R
FIRF5E /) MDA iR WA LI E X (F=
362.015,P<0.05) , £ BFR] &5 R A SR A 2t
AR EFAHRN MDA & &4 m TG HAH , 2RI Aa 5
T4 L (P<0.05) ERAT IH S U 4 Fnp 224 K IR 7 4]
ZIEI 2SS TGE 5% L (P, =0.982,P,=0.738,
P, =0.927) ; AR O HEHCY 4145 B[] 25 %) MDA 5 o 22
SEGITERE XL (P<0.05) , #1284 K 21 45 st ]
) MDA 7 f 22 R X 22 3 L (P<0.05) B G 2541
SRR 22 R LRI #E X (P, ,=0.446,P, , =
0.188,P,,,=0.559, 3 1), SRIMLAFE TSR 4K
W4 B3 MDA, 1 NGF S4RA MR B B A7 ik
YERT, W52 25 UL T K6 P 25 76 A0 P 22 e ol 08 33 460 45
PR E R AL T 5 2541, BLOR 3 850 SR 7E — a8 s ] B
FE .
2.2 BMAUMEHA A S SOD FHEMAME SOD FHALE
AR S 22 A Geih 2 L (F=213.311,P<0.05)
AR AR SOD Tt EZ R WA RITFE X (F=
124. 625,P<0.05) , £~HF[E] 5 AR A P2 U 4 i 22
ARKFETFHR SOD &&N TG HAH, Z5 A%
TR L(P<0.05) BRA 4 U 20 Fnip 22 A K IR 140
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*2 FAVMBEALH SOD FE2ME (X+s,Nu/mg + prot)
4 Y2yt I
1d 7d 14d
AR IR ECIZH 113.864+13.739 68.320+11.628 40.342+ 8. 146
Mz E KR4 112.866+13.616 67.369+11.607 40.480+ 7.557
A A 143.349+14.244 139.183+13.226 142.632+13.281

*3 HAUMEALH NO FENE (X£S,nmol/mg - prot)

pon el 1a|

1d 7d 14d
AR I A 7.843+1.307 12.690+1.015 20.243+1.126
Mg KA 7.749£1.167 11.580+0.950 18.928+0.877
A A 3.797+1.784 4.425+0.632  4.871x0.701

F4 BHEANEREZTHRITE (XEs A/10 #%)

il 2yl

1d 7d 14d
AMRE4] 14.330+2.582 11.170£1.941  8.000+1.414
KN 14.830+2.787 10.830+2.927  6.830+2.229
G 2 19.670+1.633 19.330+2.733 19.170+2.401

ZI 2R H LG = X (P, =0.876,P,=0. 464,
P, =0.269) ; FRA M-HLHU 445 i [] 2549 SOD 5 it 22 5%
BIR Gt 5 L (P<0.05) , flt 28 A4 K PR 2 4% B[R] A5 7Y
SOD &2 F A G2 L (P<0.05) A HZ414%
AR R B 22 S LG4 E (P, ,=0.231,P,_, =
0.146,P, ,,=0.431,38 2) . BRI AR R 774K
HE A R ITTEFE R R 4140 SOD, 1fif NGF S4RA T
FEHU WA A AL E L, B G 2 e A B IR FE 4L 4
SOD # i,
2.3 RAMMBEHALAH NO SEME NO FREANF
W) 2E A Ge i 2 B L (F=434.899,P<0.05) , A
WFFELLIN NO & it 22 A G247 L (F=341.268,P<
0.05), 50 [E] SR A IR AL A K T4l
NO & M FEA H 2540 (P<0.05) AR A M2 B 40
A KN FAZ I E NO S22 R Y52 E X
(P,=0.569,P,=0.324,P, =0.129) ;5375 i+ L BUY 41 4%
BF ]S NO & 22 R g it 22 L (P<0.05) , fli 4
AR AT A I RS B NO SR 22 A S E X
(P<0.05) ,BA 245 i E S R Y 22 R B RS T4
(P, ,=0.446,P, ,=0.560,P, ,=0.188,%3), &L
PR P R 7 AR KA 1 4 S NO, T NGF 5 4R
AR A A AR 36 FH 24 76 A 22 a7
TR R VR R 5 TR TR 24
2.4 HAMMEMZTAMMEITE  RGCs THELEA [ B
B 522 A G X (F=812.410,P<0.05) , AR HF
FEAN) RGCs THEZE WA G2 E X (F=51.246,P<
0.05) , &/BFELS AR rHER A et KR T4
1) RGCs THEME FIRA H2G 4, ZRA LRI FEE XL
(P<0.05) ARAT I3 HUC AL AR 284 K R 21 =2 ) 1 24
SIS L (P, =0.894,P,=0.789,P,,=0.195) ;
BRI B O 20 45 B E] 45 B RGCs THE0E A Geit2¢
B (P<0.05) , i 26 K PR 21 45 sf ] 45 B RGCs 114R
S Ge it X (P<0.05) B A 24 20 4% 1 [) 1)
MESFH TG I 42 L (P, =0.683,P ,=0.563,

P, =0.863,34) , IR G il v] S S0 281 A0 Mg AS BT
WERE, T i P T 5 4% AT T 3 RGCs YR T, JInE
MG A B0, A 250 R 2V b | A R 2
AT A T,
3itig

R 0L PR v 0 0 T G HR A0 DX A B 2 4 HR
UL EL AL ALE] TR Sh AR AR S A o S L P
PG5 LR | Buchi 25" BEATAR B 58 3N 0, B R Y
JE RN R RR R A7 5 1R 8 400 19X R 49 2 B ot 7 3
P TS, iR A R YR 7 BT, HE L3R AR FH T e A R
P 5000 TR0 65 iy A9 BT 9 LA A 37, RIR 0 A 78 2 H R
LS H AT RIR 30005 B 3k >R FH A9 O 30 ol afn P08
TR R 7 A K i 4R B p i, A0 D) 5 2 A1 4 44 i
A KENZN AR R , BR 5 R o S AL 2
AR =M & MDA F1 NO, MDA 1 NO 48 b7 AT 545 1
Hi S B RIR J& R P9 AR TR O

NGF J2 e 505 2l Ak I 1 2 401 235 440 1) B 70 o 22
W REmgfe e i A= K & & o e s A,
TERFLRS T , MUBB AR P 20 M sh & ooy T,
LA 1 184 55 Ao 20 40 B X6 P85 (403 1y RE T . I 4F 2K NGF
TEIG R IR IAYT P AREE R AR fE R " . GBE
JERRA 20 T A K K IR, SRR R AR A i
PEE AT AT SR kA, 2 E ATP (177 A, I X it
AL NO AT R IhAE' ) ; SCU0 U B 55 % AR v ol i
R 2 A M T GBE A3 3K 145 ol S5 10 IR
PR, LT B A Al | e

ARSI B A FH 245 4145 I5F [R] 530 I I 41 2 MDA
FINO 45 723K /K T, SOD Fil b 28745 4 i+ %k 4k 5 7
B K 4SBT g 18] T S T2 22 5% (P>0.05) Bk
G 2520 P A i) g5 P DU 2H 38 bR -5 PR 2 2 AR LU IR 5
R (P<0.05) , BFSEEE R NGF 588745 -4 B
0 R e 22 ) A A0 ol 2 e P S 403 9 R B O T
Frazidl, B SCRE— I R RE |

ANAF 5T 2 U S I PR YA 4 405 2 DA Bl ot 6 405 Sk i
$& T LAV e A7 B v P v A 2 A8 N B
Y AR Bl i PR R B9, 1T GBE HLAG 238 S 0IG 38 | 15
Bk ER 3 B0 A R T AR T, NG BEAIE 1 b 26 41 il
SR A A 5 Ao 281 40 B IS O IR BE A RE T, DRk A R
A FH 265 B i 22 PR e Bl L P B, R P 0T,
T2 B S & B, GBE Al AE T i L #E NGF B9 ik i
PRI AN PER . 7o, AR SCK: GBE 5 NGF BiA
FHZG 0T 1l 28 9 AR 0V 5 %0 22 A 460 1Y Il R BT 5 A

AN
H o

WFGE R | il P v 01 1 o R = AR K 4 A
F MDA 1 NO, 1] NGF 5 4R 45 n- 32 By HoA o A Ak 1
FH o BEFTES U B A FH 25 76 A0 Rf 28 it iy 108 7 35405
AR T A T B 25 4, ELAR 97 30 SR AE — =g Wi i) B
FaaE . B FEE B R A KR A SR RE K
H SOD, 1Ml NGF 54R 7 nH 2 By B B /b E T, A &k
PRAFALZ SOD & e, AL I ol afin P - 504 2 4 40 g
ANEL SR, T L P v 453405 7T 330 RGCs I T, fin
ARG 2 05, B A FH 24 B B IR IR L 2Uh 4 B
It i W AT R T,

AR SZIGUE I | 78 2t 7 6 IR Y B3] B R A T A
wp, R 25 P A IO 3 A R ARG 2 2 A AR R T
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