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Comparison of electrophysiological and morphological properties of retinal ganglion

cells in Long Evans and Wistar rats
CHEN Zhong-shan, YIN Zheng-qin, WANG Shi-jun, ZENG Yu-xiao (Department of Ophthalmology. Southwest Hospital, Third Military
Medical University, Chongqing 400038, China)

Abstract: Objective To compare the differences of the electrophysiological and morphological poperties of
retinal ganglion cells (RGCs) in Long Evans and Wistar rats. Methods Whole cell patch clamp recordings were
made fom RGCs in the acute retinal slices of Long Evans and Wistar rats aged postnatal 0-31 d. RGCs were stained
with Lucifer Yellow diffused into cells during whole-cell recordings for the purpose of morphological study. The sec-
tions of rat retinas by HE staining were examined by licht microscopy. Results The differences of electophysi-
ological properties in Long Evans and Wistar rats were not significant. There were pigment granules in retinal pigment
epithelial cells of Long Evans but not in those of Wistar rats. Conclusion Tong Evans rats can be the good animal
model for visual and neural science research in place of Wistar rats.
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35A, )y (P-97 Flaming/ Brown ), /D <5mV; > 10 m,
(Digidata 1200A/ D, )s (twl50F-4 1.6 %t
WPI )s 40X (Olympus BX51W1, ), ¥t s R Axon pClamps8. 1
(IR-1000EX, ) Clampit . SPSS10.0 x?
1.3 4 @ ieg ot
1.3.1 t (mmol/
L); 120 HEPES 20 EGTA 10. MATP 2 NaGTP 0. 2. 2
NaOH H 7. 2. ( /L) NaCl . . =
y P e “ 2.1 Wistar #= Long Evans K &, ¥ 4 32 524§ Pk &
119, KC1 2. 5, CaCl, 2. 5 MgCl, 1. 3 NaHCO3 26. 2, NaH,POy4 1, 28 lLong Evans 56 RGCs 27
0 0
20 2 & 957002 576C0 Wistar 56 RGCs.
pH 72~76,
( y 2.1.1 RMP IR ,
1.3.2 T i
aeome RMP IR :
Long Evans 28 (P> 0.05). L
Wistar 27, 10 ~ 120 g, s
( 14 d) : P 0~ 13 d; 1 Wisar Long Evans RMP IR
(P14 ~31 d) ( POd. Tab 1 Comparison of RMP and IR of RGCs during pre and post
. . , eye opening between Long Evans and Wistar rats
s s s 2~3 n RMP (mV) TR(ME)
, ( 30 °C) , Pre-eye-opening
Wistar 28 —53.01 74.35 886.30+125.33
200 #m ,
Long EvansP 28 —53.21 4.4 866.65+118.78
’ Post-eye-opning
6~ 10 M£L, Wistar 28 —57.1345.12 683.31+111.49
1.3.3 Long Evans 28 —57.8714.34 665.161+159. 85
N s RMP: F1=26. 691, P1= 0.000 pre-eye-opening vs posteye-opening;
s R F2=0.334 P2=0.565 Wistar vs Long Evars; IR: F1=67. 506, P1
(whole cell = 0. 000 pre-eye-opening vs post-eye-opening; F2= 0. 590, P2=
patch) (resting membrane potential 0.444  Wistar vs Long Fvans
RVIP), 2 mV (input
. " B T RGCs :
resistance, IR). ls AP, AP 3
(action potential, AP), 0 mV . Wang 12
AP, 10 pA s 10 s 100
P p AP ,
pA: RGEs (P=009). 2.
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1.4 7%/:‘ _,?_A;glu %_f{ Tab2 Comparison of proportions of AP types during pre and post
1.4.1 31 d Lomg eye-opening between Long Evans and Wistar rats
Evans Wistar 10% n Single firing Transient firing ~ Sustained firing
Pre-eye-opening
3d ’ 4#m, - Wistar 2 14(50. O 8(28.6) 6(21.4)
’ ° Long Evans 28 13(46. 4 9(32.1) 6(21.4)
1.4.2 RGCs (lucifer yellows LY) RGCs Post-eye-opening
L LY Wistar 28 5(17. 9 10(35.7) 13(46.4)
10~20 mi Long Evans 28 4(14. 3) 11(39.3) 13(46.4)
’ - mn ’
Leica Pre-eye-opening vs post-eye-opening: X2=7.064 df=2, P= 0. (29 in
Wistar rats; X?>=7.544 df=2, P=0. 023 in Long Evans rats Wistar vs
Long Evans; ¥>=0.096 df=2, P=10.953 during pre eye-opening; %2
A A=A ’
L5 A, }HFF“I— *T‘/{i =0. 159 df=2, P=0.924 during post-eye-opening
RGCs
RMP << 20%:; <30 M€, 2.1.3 AP s RGCs
AP 0mV ; AP , (P<0.0D,

(P> 0 05, 3.
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Tab 3 Comparison of amplitude and threshold of AP between Long
Evans and Wistar rats

n Amplitude(mV) Threshold (mV)
Pre-eye-opening
Wistar 28 53. 7313.89 —32.164. 48
Long Evans 28 54. 09£4.34 —32.11£3.74
Post-eye-opening
Wistar 28 4. 621+5.31 —36.44£6. 32
Long Evans 28 64. 81+5.31 —36.631+5. 47

Amp: F1=15.772, P1=0.000 pre-eye-opening vs posteye-opening;
F2=0. 104, P2=0. 748, Wistar vs long Evans; Thr: F1=20 81, P1
= 0. 000, pre-eyeopening vs post-eye-opening; F2= 0. 006, P2=
0.938 Wistar vs Long Evans
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A: Retina of Widar rats containing single hyer of RPE without pigment;
B: Retina of Long Evans rats ontaining single layer of RPE with pigment
1 1d s .
. » RPE
. (HEX 400)
Fig1 Only RPE layer; neuroblast cell layer inner plexiform layer,

A: Retina of Widar rats containing single layer of RPE without pigment
yet; B: Retina of Long Evans rats containing single hyer of RPE with rich
pigment
2 9d . s
. 1-3
; RPE s (HEX 400)
Fig 2 Inner and outer plexiform layers were differentiated, and
RGCs layer showed 1-3 layers; RPE layer became thick and
cells augmented in P9 d rats (HEX400)

A: Retina of Widar rats containing single layer of RPE without pigment
yet; B: Retina of Long Evans rats containing layer of RPE with deposition
of pigment
3 17d s 10
s (HEX 400)
Fig3 The structure of retina became consummate and 10 layers of
retina were differentiated in P7 d rats (HEX 400)
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Fig 4 Lucifer yellow was diffused into RGCs while patch clamp whole ’
cell recordings were adopted and RGCs were observed with a > Long
fluorescent microscope. RGCs appeared golden yellow in ovoid Evans o

or round shape. The dendrites and axons were seen clearly
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