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[ Abstract]  Objective

To observe changes in retinal functions, structure, and glutamate content after retinal

ischemia-reperfusion( RIR ) injury in Long Evans rats to provide a reference for the study of retinal injury and possible

protective mechanisms. Methods Thirty adult SPF level Long Evans rats were randomly selected, and the left anterior

chamber of their left eye was perfused with high-pressure normal saline for 60 minutes to establish an RIR injury model,

while the right eye was untreated as a control. At 1, 3, 7, and 14 days after modeling, changes in retinal

electrophysiological functions were assessed by flash electroretinogram. The retinal thickness was measured by optical

coherence tomography ( OCT) before and at 3, 7 and 14 days after modeling. Changes in fundus vessels were observed by

fundus angiography. Rats were sacrificed at 14 days after modeling, and the retinal morphology, apoptosis, and distribution

were observed by hematoxylin-eosin ( HE ) and TdT-mediated dUTP nick end labeling ( TUNEL) staining. The content of

glutamate in the retina was detected by ELISA. Results

Compared with control eyes, the B wave amplitude of the

electroretinogram in the model eyes were decreased significantly (P<0. 01) and latency was delayed significantly ( P<0. 01)

from the first day. OCT showed that the thickness of the retinal ganglion cell complex( GCC) was significantly thinner from

day 3(P<0.01), the thickness of the whole retina was significantly thinner from day 7(P<0.01), and both of them

became thinner over time( P<0.05). Fundus images showed that the retina had obvious ischemia from day 3 and did not

recover to the normal level until day 14. On day 14, the HE staining showed retinal atrophy, obvious thinning of the inner

layer and a reduction of retinal ganglion cells. TUNEL staining showed obvious apoptosis in all retinal layers. ELISAs

showed that the glutamic acid content in the retina was increased after modeling( P<0.05). Conclusions RIR injury in

Long Evans rat causes serious damage to visual electrophysiological functions, retinal atrophy, an obvious reduction in the

GCC thickness over time that becomes irreversible, RGC apoptosis, fundus vascular ischemia, and an increased retinal

glutamate content, thereby providing a good animal model to study retinal injury diseases.
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Table 1 Analysis of erg test results in model eyes and control eyes at different time points after rir injury

b W IR b PRI
A J] b-wave amplitude b-wave latency
Time PRI AR IR (V) p FEIR I H] (ms) P
Amplitude reduction Delay time
D1R-D1L 185.8+52.4 * P<0.01 11.2+7. 1 *P<0.01
D3R-D3L 134.5+50.9 “ P<0.01 11.2+7. 1 * P<0.01
D7R-D7L 193.0+59.9 " P<0.01 19.1+16.4 “ P<0.01
D14R-D14L 154.0+54.0 * P<0.01 30.0+16. 8 ** P<0.01
P 0. 078 0.01

E:D1.D3.D7.D14 4351378 K RIR #45)5 1.3.7 14 d; L FR 2R (GERUR) R R A IR (IR o SxrBRIR lLAe, ™ P<0. 01,
Note. D1, D3, D7 and D14 respectively represent 1, 3, 7 and 14 days after RIR injury in rats. L represents the left eye( model eyes) , R represents the

right eye( control eyes). Compared with the control eyes, ™ P<0. 01.

Fi AR Ot REAR)
Right eye (control eyes)

B ZERR (FERLHR)
Left eye (model eyes)

C 400 A - X AR
3 Control eyes
b g— Model eyes
=3
o 200
3
ok
100 ¥ w*
i § I K
1 3 7 14

ERYE (D
After modeling

300

200

latency

100

b FARMEARXHE (uv) &
Relative value of b-wave

1 3 7 14
HEREE (D)
After modeling

D go e Xof FEHR
*% Control eyes

2% 60 ## I I TR

= 8 ’fl.* .[ Model eyes

:\:\‘:_3

Lo 40

X7

o° 20

1 3 7 14
WA (D
After modeling

53
22 w0
PN
&35S
oL s
= 3= 30
BS &
38
Sos 20
#0.2
gzﬂ 10

Py~

1 3 7 14
IERE(d)

After modeling

VE:A B RIR 454735 AR AT BEHR b SRS S 5 C D < RIR 5475 /5 A [ e i AR B b 3 AR VS AR IS5 SR LEBE . B F L RIR
50935 AS RT3 AR A s T BRI b AR W 4 b e ORIDAE R AL . 55 0 BRIR E e, ™ P<0. 01,
1 RIR BERR S b RGN AE SR B AR (24,0 =10)

Note. A/B, b-wave detection results of the model eye and control eye after RIR injury. C/D, Comparison of b-wave amplitude and latency results

between the model eye and the control eye at different time points after RIR injury. E/F, The reduction of b-wave amplitude and delay of b-wave latency

in the model eye at different time points after RIR injury compared to the control eye. Compared with control eyes, ** P<0.01.

Figure 1 Comparison of b-wave detection results in RIR model rats
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Figure 2 Retina of Long Evans rats was detected by OCT at different times
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time points before after RIR injury
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Figure 4 Retinal fundus photography results
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Figure 5 HE staining section observation of retinal structure
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Figure 6 Retinal cell apoptosis was visualized by TUNEL fluorescence staining
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Table 3 changes of retinal glutamate content at
different times after modeling

B R (mol/g)
it [i] Glutamic acid concentration
Time %I BUIR
Control eyes Model eyes
DI 41.6+7.4 68.6+8.8 "
D7 40.0+13.6 77.6£22.6™
D14 55.3+9.2 60. 1+11.8

T SXHRIR L, ™ P<0. 01,
Note. Compared with the control eye, ™ P<0. 01.
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