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Intervention effect of Nimodipine injected around eyeball of rabbit
on retinal ganglion cell apoptosis caused by chronic intraocular
hypertension

Shuai Huang, Xin-yue Zhang, Ya-xin Zhang, Ying Liu, Yan Li, Ya-nan Zhou, Lin-hong Wang
(Department of Ophthalmology, Afiiliated Hospital of North China University of Science and
Technology, Tangshan city 063000, China)

Abstract: Objective To investigate the intervention effect of Nimodipine injected around eyeball of rabbit on
retinal ganglion cell apoptosis caused by chronic intraocular hypertension. Methods Thirty healthy New-Zealand
albino rabbits were randomly assigned to 5 groups. Group A is blank control group and the rest of the groups (B, C,
D and E) were chronic intraocular hypertension (CIH) ones which were induced by compound Carbomer. Group B
were injected by Saline Injection (SI). Group C, D and E were injected by Nimodipine with low (0.125 mg), medium
(0.250 mg) and high (0.500 mg) dose, respectively. The models were executed at the 2nd week. The retinal tissues in
the groups were detected by immunochemistry, TUNEL and HE to identify the differences. Result The expression
level of Bcl-2 in group D and E were significantly higher than that in group B and C (P < 0.05). The expression of
Bax in group B and C had a relatively high expression,while the expression of positive cells was decreased with the
increase of NMD dose. The expression levels of Bax in group D and E were lower than those in group B and C (P <
0.05). With TUNEL method, the apoptosis expression in group D and E were significantly lower than that in group B

and C (P < 0.05). Conclusion Nimodipine injected around eyeball can protect the retinal ganglion cells caused by
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chronic intraocular hypertension.

Keyword: chronic intraocular hypertension; peribulbar injectiont; retinal ganglion cell; Nimodipine

FOCHRIEAR N BEZ J5 1055 — RBOE MBS, AT
TR PR EHR 1 2040 4RKEK 11 180 71
T O HR A W 22450 3 32 23R A A 0 S 2274 240 i
(retinal ganglion cell, RGC) HJFT:, ZFH5EEREG
MR ) SR T B4R . A G AR S AR AT
B AR AT R T E R, KR E RGCs,
AT 1AL ™ Bk, XD A
R OCHRE T ARl 2 RGP, TEREIR IR Y [
XA 2R B PR AP AR T R AR, AT B
#7 (calcium channel blockers, CCB ) 1 Jy FhAlX fi 2%
PR IRRC A 248, 5 HAL CCBs AL 5
HAF (nimodipine, NMD ) HA @R, 7T LIRS 50
i - fiERE, XA 2 R RA R EEAT), fERH
WGBS, R RZIT Y, (HASCHI R, Jes
HOV T IR EE 25 4= )R TR AR R B, R 4% ~ 13%",
TEMZANEY, 822 i R Bl S e 3 B S
UES AR AR 2 2 A AT A, SCARF NMID S ik R T
T M Y KRR SRR T IR AR 2, AR RS
2 RI] i b 4 B 25 2 IR M T S5 0T ACRE L n] 72 R
IRFIA RIS, BRI TRCR T ABIESEALE
P B ISR R S R T s, BTl e 5
b JRy S e I X 0 P i R R 400 A S 47 1) £ A A
B ER S HRAMILASEIE N ZH LAY 20

1 RS

S8 g L)

TR B PG 24 (% 30 H (i ARdL 3R TR 2= sh ) 5
BRI ) R E 2 ~ 2.5 ke, MEME, SR SIS,
AR B HRJEETC S5 o 38 PR SR 1A, BERL AR 5 4,
B 6 H, AR ASZIRIR, SRR 3 d PG SPiE R
TR, BEH 3.
1.2 FEXEHE

KUY 940 ( 3 [FE 4% ), Tono—pen AVIA R &
it ( S2[E Mentor 23 7] ), B RELANMIIRE 2 FEH ( B—cell
lymphoma-2, Bel-2 ), B k[ 41 I8 2 J5 X AH OG22 1
X ( BCL2-Associated X, Bax ) %2 5o IR / Spe 4l
b (fRiFceredife ) & (e P Eemsy
HARARAF ), TUNEL iX57 & ( & ROCHE £\l ),
JESEHT- SR (R NRIR], FEEFEHEEYTY ).

1.1

1.3 FHik

131 Hl&Fukdnr R R SR SR
ATCHETES AR, BB 3 oL BRI (&
FEKHN 0.25 o/L ),

132 AR HmARIRAELR A g hIE R AT A
AR, HARTIA S MR A G 2l BUIR 2 R R
P2l 2 YR, 1B 3 min MR SIS0 & 3 vk, BOFS4ME,
TR IERIHR o SR FH B 18 V5 52 ) 12 1 7 G HR AR I B .
5ml FESFERETSL, AARR 11 S5 A AEZ)S 1 mm kb
HEEF, FABEZ 150, MABRZIERDEITA 1 ~ 2 mm H
B FAEIE ARG, (RS R o] WLAT i, 1B
5 ml FESTARET Sk, THIE MR ek A Sl D AT i
fLIX, ZE8HEN: 0.2 ml RUCBEI . ARIREA 1S
FVD AR B . TG IR B T, £ A
ZRIR S, RS 3 h AR R, ##85d 2.93 kPa, 7L
B DHRRBEINGR , EALEAIEDE . 565 1 % H SR s,
PUGHE 3 ~ 4 KRR 1R M8 m IR AR A AR
HEFFLE 2.93 ~ 6.67 kPao XTHRJEALT 2.93 kPa H 45T
ANFEAR U AAW 0.1 ml. B 41 9% HRZ, 25 TR Rk
1 ml BREESS, €. D, ENMD AL, . s,
A3 S ER R B NMD 3519 0.25 ml (0.125 mg ) + A3
157K 0.75 ml F1 0.5 ml (0.25mg) + 4= FHEE/K 0.5 ml &%
1ml(0.5mg), #EH 11K,

1.4 WRARMHIE

B TIRYT 2 AR SES ), 100 o/L /K& A%
F G F OB, ARSI R 2 vk, s
HUbF, ZresiRAMIL, JMBURER, 40 o/L 2238 W1 v [
FE 30 min, FAMEEEY LM, RERTARIK, 4kszE
FE 24 h DL b s B AR EREE { LR ) IE, TR
MFL3K5E 0.3 em LAAL, WPHLIRZE KPR 57 45 B
25 1.0 em x 0.5 cm BYAL B 21, S AR &,
K. B, A YA, 25T HE §efm
TUNEL il K S AL Bel-2, Bax Fikht,

7 FH AR DGR £ VAR, O W U AR,
PO - B HIRERBEALIEH 2 1> 200 f500EY, 114K
FHMEAN MR S B, TR MR A R, FEMERA
o= PHE AN AL / A0 B x 100% . R I fah 2545
21 6 98 745 B B TUNEL 38057 & 3 B 0, JR T4
LA A A A s AE £, S AR N, 3T
Fomk e L, HEPRT AR, AT RS = PR A% /
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AL x 100% .
1.5 SitEHE

B HT R SPSS 17.0 Seit- 4k, T wir L
PR = bR (xxs) R, IO TIH 7 255
Bracll CIEZS M /7 26550 ) ks, 24 R1RH]
AR T 225001, 2R  EL 3R Bonfereoni 2 1E
Bt K5, P <0.05 2R Guit2F L,

2 #HR

BRI AR ARET D, RIR R,
TE 3 h Jeik#] 2.93 kPa, T4 3 Kk F|E(E, 0] DI
FEPE 2.93 kPa LU | 2 il SIBRER BT 50 mmHg, £
B IR AR SE LR
21 HBAUMRRBETIFER

A CIEHYL) 0l DL R4S 2 U s o, A%
HEF S5, B4l (AFHRAL) Al WAL A, #aey

YA, NAMZEHES ik ZK L. IRYT4LC.D.
E 41 FiRelAr 45 B A8z, LA D E A i WIE 1.
2.2 Bcl2ZEAXKIE

PRI A] W, Bel-2 ik TSR, Yefo it ¥ ok
FEE e, EENT RGCs JZ XN, 1IEH MG
Bel-2 BHM: B A4l (WLIEI 2A), 7E B, C 4 (LA
2B, 2C) KK, £ D, EWidl (WE 2D, 2E) £
(SRS
2.3 Bax EARIE

Bax PHPEZRIA TN, (0 5 i (sl bR i
Bax 7E A 2 ( DL 3A) IEH WM BETC Bax FHMERIA
TEB, CH4 (WK 3B, 3C) BEEEXR, MiE NMD
3 e AR A M SRR BRI, 7E D E W4T ( WLIEI
3D, 3E) HKFiL, BEE NMD FHE AN, Bax Fik
HEIZ W .

A% B4

D# EH

B #H A UL RGCs JZ/K M (#i3k)

1 BHARMEREY R

(HE x50 pm)

A B

D, EWALRF#RE (k)
2 FHEMMEBcl-2 KL (50um)

A# B

B3 BAMMEE Bax Rik
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FHPEANMIAGR TN, B (Fk)

(50 m)
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2.4 FMPEHEHE T

i B8 TUNEL 0 @ Ul DI ER AR, PR 4 5= 22
TR T UL, Qe RARCOARE (L, 78 I 5 10
TCPHMEAN A RIR A 4 (WLE 4A), £ B, C W4l (I

I L T

Kl 4B, 4C) ik, 7ED, E4 (ULE 4D, 4E) £
flkeik. NMD Al BRI IE T~ TUNEL Kl i) 2k 4t
7E NMD 0.25 mg BFRFARERIA S, 4585 Bax Fiki
HFF . DLRREER

WA oy s
» o

DT e, év""’!m

A B 4 C# DA E4
FHPEAR MR T AnffA (i)
B4 JBHAMMEHRZTHARET (50pnm)
Mt MMBERATHEXEFRELMIATIEHMLR (n=6, x+s)
413 Bel-2/% Bax/% Bel-2/Bax TZ A LA T4 1%
A4 0.227 +0.411 0.606 = 0.707 0.333 +0.188 0.303 + 0.447
B4 8.257 + 1.253 18.560 + 1.955 0.451 +0.093 17.954 + 1.556
C#H 9.545 + 1.424" 18.905 + 1.781 0.521 = 0.085 16.893 + 1.368"
DEE 18.257 + 1.422" 11.075 = 1.127" 1.833+0.257"% 9.696 + 0.975"*
E4l 19.621 + 1.837"" 9.015 +0.905"" 2.196 +0.296' % 8.939 +0.936'"*
F1E 413.244 350.815 77.669 481.958
P 0.000 0.000 0.000 0.000

M 1) 5B, P<0.05; 2) 5 Cdlk#, P<0.05; 3) 5 D4lHs, P<0.05
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YN e o e (1 e S o | I S
VRS, RBEAR, ATLAED I - KBRS | AL A
PERIGRRE ", CAEIRIRTIZ T, 1998 4F PILTZ™ fit
BN FIEH IR MR YEHR (normal tension glaucoma,
NTG ) 35 100 1], 38 A % R0 5 91 L R e KA g
MR, FIJE BT NTG B A —Eyral. B
Jer AR B A9F 5 1 — 25 WLEE NTG AR 0 JI5 L 77 25
KU NMD 23 1 NTG 88 B AL B g e ™ K
HEAYSEG A W UESE NMD HA AP 2895 i, sl
PR S A M (B PR A 0 BRI S TP P AN 2
MR AFAR, PR iR 2555 e T A el ™, Hed
A= Wy ) BEAR . NMD X it 28 S A ik 1o 88T Js i 1f
LI 265 2 T LA/ B il R 2R Y & A . HANGGI™ i
e T - B T ( Nimodipine—poly (DL-
lactide—co—glycolide ) , PLGA ) B, ¥ WAL & 119

NMD-PLGA 1 A/NRA SN, 533460 29 d il i
FUREE W, BUSHEA R NMD #e B, 3@ %5 SAH H%
TIRTRTT . BRAR T M M AR 0 R A o R 3R ek
DRI 2 75 DR A AR S50 R e 1 & E ke
F R 25 AR AE PR I BE ™ BRFE S5 25 )2 IR R
WA E R A 25845, T DAEIR 9 X JmER ik
FER. RENGYIREE, &0 IRGZMELLAF Y,
WIEFRIK A 29 MELAOR BRI . ARSI R, Je ST
SHRERIE ST, BA B RGCs TR ER .

YRR T R TR R R R AR, MR IZ
() Bel-2 M A T-3E N, Bel-2/Bax HCAE XM T
EAESERIGEHEN . AT Es, Bel-2 7E44H]
FH25, NMD Al LL_EJ Bel-2 FRYFELL, i) RGCs
FITS, Bax FIARAEB. C 4RIk, MAED.
E W4 REES, D, EW4LS B, C LA 2257,
UESE NMD A LA i R Bax Z3A4MEIH T2, 78 3 Fh

.27.



R BREE 2 Ak

5 28 &

Rz, RESh, ShlEkEaEs, mheE
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0.25 mg B A ZFEA RSP VER, S50 &I A 6e
MR TR R A, AT RERYAILE]E NMD S5 2
I PRI RE 7 A LA 25— PR R ) AR — TR
25, MR TIX—2Z(EE N TEL AN . A8
R THERER IR, 250 B AR LRI 5
o —(BIATAILRIE B, TR AT BEAS T R S A

LR R, SR NMD Sk 55 1 S o e e
TGRS RGCs HA TR WER], PRI 45 251 N
M Bel-2 $%ik, R Bax ik, NMD ERJE 1 5Ha ml
DA 3 348 A P B 2 S L A 2 e B, s il
s IR N L

T OGHR B4 28 O 2 DAL M5 1 ) B 1
HATHFFEIN R CCBs 1E kA 28 R G TCIe 2 AMIi i I
IR HEAR S B R S ™ ARSIz B NMD ER JE
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