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Effect of ocular hypertension on the function of retina of glaucoma

GUO Xue-gian', TIAN bei’, SUN Shi-jie', XIE Nan®’, LIU Zhi-cheng' (1. School of Biomed-
ical Engineering, Capital Medical University, Beijing 100069, China; 2. Beijing Tongren Hospital, Capital Medical
University, Beijing 100041, China; 3. Patent Examination Cooperation Center Of SIPO, Beijing 100083, China)

Abstract: Objective To explore the effect of elevated intraocular pressure (IOP) on retina‘s function of rat.
Method Chronic glaucoma rat models were built and IOP were measured persistently. Flash electroretinogram
(F-ERG) and histological status were measured before and after surgery. Results The maximal IOP in rats
without anesthesia is (3.07 £1.10) kPa in 1 day after surgery. From 1 w to 6 w after surgery, the model-eye-
IOPs are (2.84 £0.90) kPa,(2.86 £0.54) kPa,(2.76 +0.52) kPa,(2.70 £0.51) kPa,(2.39 +0.27) kPa and
(2.09 £0.39) kPa, respectively, which are significant higher than that of the fellow eye. A series of main param-
eters including the amplitudes of a-wave, b-wave and oscillatory potentials ( OPs) all dramatically decreased in
model eyes at 6 weeks and 3 weeks postoperatively . No obvious changes were observed by routine HE staining
among the eyes before and after surgery. Conclusions The chronic high intraocular pressure could induce the
retinal dysfunction before any morphological change occurred, and whats more, the damage showed itself a pro-
gressive one.

Key words : Intraocular pressure; Glaucoma; Flash electroretinogram; Amplitude; Histology; Morphology
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PRI R BE , F-ERG M FEE M H a b EME
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OPs) ,HH3E W 10 min 510 F M4 2 W ( Cone-ERG)
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SHFARA1 A ARF 14341 w RLUGEERA
ot A FROBCHR MR R a1 7 Wl , YO A 6 R At 4G Ak
HRIREA B (R D). RETl d, 2. GRIRE
A3A1(1.69 £0.12) kPa. (1.70 +0.13) kPa, iR
FMTHEZR(P>0.05), R 1 d, KEAERR
JERPR#E A= (P <0.01) HiAFME £ &E KR
B, xR IR ER 1. 72 5 (P <0.01) . Rf5 1w
IREFHEGETFRE, ARG 1 w24 w HIRE B
el R RR SRR EMA LA RS 1.4 ~1.5
o ARG A ] A, R B AR AR R 24 B g T AR
BRIE(P <0.01), EARJG 6 w b, HERIAR R K4k 45
#£(2.09 £0.39) kPa, N AATZARAR K /9 1. 15 £5
(P<0.01),

2.2 MEBENESER

Hi Roland RETIpot32 H 4t HH:NER B KB

F-ERGHJ 32 80 . T A 5 I K R 5B 5 L 7R )

®2 RRAWEARERERRERERERSHHEL (X £sd)

F1 ARBREEN(X<sd)

Tab.1 Intraocular pressure ( IOP) in control and operated rat
eyes(X = sd)
IR E/kPa
e TR]
FHMER (£5) FRIER (£2) R 7 R L
-1d 1.70 0. 13 1.69 +£0.12 —
1d 1.79 £0.17 3.07 £1.10 1.72*
1w 1.91 £0.23 2.84 £0.90 1.49*
2w 1.90 £0.32 2.86 +0.54 1.51*
3w 2.03 +£0.29 2.76 +0.52 1.36 "
4w 1.90 £0.29 2.70 £0.51 1.42*
Sw 1.93 £0.27 2.39 £0.27 1.24~
6w 1.82 +0.21 2.09 £0.39 1.15*

T FREX oA BTS2 T, * P < 0. 01 R RYAR AR PR 5% AR
MR

ERG HIE,5 FETR I MIBEERLE 2.

Tab.2 Changes of parameters of flash electroretinogram (F-ERG) before and after surgery (X sd)

S5 (n=20)AHf1d RIG3w (n=20)R56w
Rod-ERG
b 3 A/ ms 59.3 £6.1(10.3) 59.9 +6.6(11.0) 60.6 £6.9(11.4)
b IR/ WV 103.1+25.5(24.7) 51.5 +£12.5(24.3) ** 27.7 £11.5(41.5) * *4
Max-ERG
a PV Y/ ms 20.3 £2.3(11.3) 21.7 £2.5(11.5) 21.1+2.3(10.9)
a JEIEE/ WV 102.1£20.7(20.3) 55.8 £10.7(19.2) ** 27.3 £5.9(21.6) ***
b 3 A/ ms 47.7+3.9(8.2) 48.1+4.0(8.3) 56.7 £5.2(9.2) * *4
b B EME/ WV 206.2 +38.2(18.5) 108.9 +19,7(18.1) ** 50.2 £9.8(19.5) * *4
OPs
OP2 V& H]/ms 31.5%2.3(7.3) 31.6 £2.2(7.0) 32.4£1.5(4.6)
OP2 P/ WV 51.3 £16.2(31.6) 26.1+10.0(38.3) ** 11.8 +6.7(56.8) * *4
REAE/ WV 124.6 +46.8(37.6) 63.1+17.6(27.9)** 24.6 +£11.0(44.7) **A
Cone-ERG
a PV Y/ ms 19.1+3.3(17.3) 19.0 £3.4(17.9) 20.9 +4.6(22.0)
a IR/ WV 35.1+7.4(21.1) 17.7 +4.8(27.1) * * 12.5+4.7(37.6) * *4
b 3 A/ ms 46.3 +7.4(16.0) 47.5 +5.2(10.9) 47.2 +3.4(7.2)
b IR/ WV 60.0£12.7(21.2) 39.4+17.5(44.4) ** 38.5+£13.4(34.8) **
30 Hz Flick-ERG
SR/ WV 2.27 £0.7(30.8) 1.96 +0.8(40.8) 1.5£0.4(26.7) **

% £s(cov) R RE (cov) =R (s) /B (x) * 100% ;

*P<0.05,* * P<0.01,vs.

RBT1 d; AP <0.05,54P <0.01, vs. RJE3 w
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LAd(IEFH) MRS 3 w.6 w AW BB (P >
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BATHEREAR (P <0.01) ;b P M7 6w M B B & T
EHEA (P <0.01), 5 {8 BB AR He 35 22 98 17 1 AR
(P<0.01) M T ER IR EAE T , R0 M) Rt 5k
ZinlE ESE —FMEITKF EIReZ .

(3) JHGHLAL OPs: OPs J& i — A A K/
PR, ENERED B BT b, RRNEZ
BRMRIEYIBE, OP2 W & A B B A8k ; OP2,
OPs [¥IE{E 5 1 HAH L B MR (P <0.01),
FEFEIR A S2 1T PEREAIL .

(4) BH3E N 4E W Cone-ERG : Cone-ERG )
a.b P MIRAE 5 1E 5 4 A8 L B REAIR (P <0.01) , 1
TR B AR

(5) 30 Hz 45 R B (Flick-ERG ) + 2 BR XU
HMIpThEE, FIIEEE6 w N BERTEFH(P
<0.01),
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B NARE R 3 ~5 EHMA G AMEE R 8 ~
10 ERRTE AL, ARG . KR E & R H R 45
FEnE 1 TR ,6 w ERRIR (¢) 5 3 w BRI (b) X
IEHIR(a) Z I, TE M IR &R R IR S A
ARSI e M LR W 2 5
3 itig

AWFFE LT HG AR Y B Sh HE S T 18
PERT IR R BB R 3l o ) R R J IR s Fy T
F 6 w B 4R IR KOF, BLIR AR L e 3
SRR, A R TR R AR R X A ) B T RE HEAT PR 4R 4
HISEB B

KPR, 1B R IR EER K R F-ERG H &
4 {2 o o MR S A 5 ) YT SR A7 M R, JUH 2 %

Bl AREEWNARSEHARSERE( x100) (2)EHR(b)3w
TERR (c) 6w &R (08 4 FLIE; ONL: S R ; OPL: S MR
INL: W% 2 TPL: AARE S RGC 42 )

Fig.1 Histological status of rats before and after surgery by rou-
tine HE staining( x100)

MR a P b WIRESES ERHMEL TRTED
45% 1 6 w B IR{E /D TR T 70% 247, T BH 38 i
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TE B VR0 et 72 5 B ) A 9 ¥ A5 AR 4k, F I Wl HE T
FEF 35 o7 SN, I A TR AT A4t s IR s B R AR, X
5 KRBT FF 4 (97% ~99% ) (F4a K
ZRE R

RIG3 w6 w, HZMELERFH W
BEALEE ARESEYR R AR BN, P
b U A SO S B R IR K U
RS R AR, R, A EES AR
A LUE B2 KA B IR K S RSzt Al i B
EH, RAE YW ERILAERRE -2 BEE 42
HE BHPR DO JEE 4 41 2 5 T A 0 . TR ASBEAL o, IR
JEE PR T, st ] 6 w, i) RESA IR F A R
WAL BB, 44, HE /£ —Fp
TR TR 2R A0 R R Rk, N
REHERR AL R 4 2T B B BT S s K b
BT,

A5, R YE F-ERG AL S EMWE LR
B, R P Z AN 2T 52 1 LA B A 2 Al
E NI RE A AR . AHESE H R F17KOF-
Fr4Eit Al 5 Chavhan 251" 2 1 51 BB /KR S 10
o IR EAESCAR L, B 8 AN UER T N I 2 2
ST, BEANTHEEHEIR T IREFHE;
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