Int Eye Sci, Vol. 15, No.11, Nov. 2015 http . //ies. ijo. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

- JUSHEIE -

MRAMEEEBEREAEHNELER

REmR,L # R FE ROLE

ELW B LR R IR ( No. YFO7136)

PR A (710002) HEIBE VG 48 75 22 17 56 — X B IR BL V5T iR
BHEEBE

PR A R, Bl T4 DU 42 s K2 1+, AT B, 5 %%
T HRR B BB , A5 5 1)« IRBHIG IR o

HIRAER O, Sl T aliUR 2 1 Rl 3245 B2 I, 75 22 T AR
BHEEBE P B RN A, BFFE 7 19 : 1 B, longtan] @ sina.
com

Wk H . 2015-07-10 & mH W 2015-10-23

Changes of electroretinogram in mice with
the growth and development of retina

Hou-Cheng Liang, Ting Ma, Tan Long, Hong—Bing
Zhang

Foundation item : Subject of Xi’an Science and Technology Bureau
(No. YFO7136)

Department of Ophthalmology, Xi’an No. 1 Hospital, Xi’an Eye
Hospital, Xi’an 710002, Shaanxi Province, China
Correspondence to: Tan Long. Department of Ophthalmology,
Xi’an No. 1 Hospital, Xi’an Eye Hospital, Xi’an 710002, Shaanxi
Province, China. longtanl @ sina. com

Received :2015-07-10 Accepted :2015-10-23

Abstract

¢ AIM. To investigate the changes of electroretinogram in
mice with the growth and development of retina.

« METHODS: The ERG of 50 mice (50 eyes) of KUNMING
at the ages of postnatal 14d (P14), P21, P28, P35 and P56
were measured respectively. The implicit times and
amplitudes of b wave of Rod-ERG, a and b waves of Max-
ERG, a and b waves of Cone-ERG and O1 and O2 waves
of OPs at different ages, as well as amplitude of Flick-
ERG, were compared.

¢ RESULTS: The Max- ERG a-waves (the 95% CI were
15.00 ~18.60, 12.00 ~ 15.00, 13.20 ~ 14.40, 13.20 ~ 15.00,
13.20 ~ 15. 00, respectively), OPs O1 (the 95% CI were
15.00 ~19.80, 13.80 ~ 18.00, 13.20 ~ 14.40, 13.80 ~ 15.60,
13. 80 ~ 15. 60, respectively) waves shared the implicit
times at the different stages, and the Flick-ERG (the 95%
Cl were 0.97 ~3.28, 0.85~2.32, 0.91 ~3.49, 0.94 ~2.68,
0.98 ~ 3.69uV, respectively) shared the amplitudes also.
There was no significant difference among the weeks ( P>
0.05). The implicit times of the Cone-ERG a-waves (the

95% Cl were 25.20 ~55.20, 27.00 ~40.20, 27.00 ~ 38.40, 25.
20 ~43.80, 23.40 ~ 37.80, respectively) between P14 and
P28 were distinct with statistical difference ( P<0.05). The
implicit times of Cone-ERG b-waves (the 95% CI were
70.80 ~88.20, 56.40 ~ 78.60, 60.00 ~ 75.60, 60.60 ~87.00,
62.40 ~ 81. 60ms, respectively) at P14 were statistically
different from those at P21 and at P28. The implicit times
and amplitudes of Rod-ERG b-waves (the 95% CI/ were
87.00 ~114.00, 53.40 ~73.80, 52.2 ~63.6, 55.20 ~71.40,
57.60 ~67.80ms, and 64.21 ~195.07, 133.79 ~ 355.71, 130.
62 ~ 355. 96, 190. 92 ~ 448. 97, 239. 26 ~ 462. 40uV,
respectively) , Max-ERG b-waves (the 95% CI were 67.20 ~
107.40, 32.40 ~54.60, 31.20 ~36.60, 31.80 ~42.00, 34.20 ~
41.40ms, and 160. 64 ~ 344.48, 281.74 ~590. 09, 284.91 ~
716.80, 358.64 ~737.55, 406.98 ~810.55uV, respectively) ,
and OPs 02 waves (the 95% Cl were 49.8 ~69.6, 29.40 ~
42.60, 28.80 ~33.60, 28.80 ~ 37.80, 31.20 ~ 37.20ms, and
5.43 ~ 24. 84, 54. 38 ~ 147. 52, 65. 55 ~ 201. 60, 46. 33 ~
164.79, 49. 07 ~ 148. 32uV, respectively) at P14 were
different from those at other stages, and the amplitudes
of OPs O1 (the 95% CI were 11.60 ~21.36, 6.77 ~53.71,
32.96 ~ 76. 42, 34. 06 ~ 70. 37, 35. 58 ~ 63. 35uV,
respectively) and Cone-ERG b-waves (the 95% CI were
5.10 ~15.85, 9.61 ~24.88, 14.96 ~ 40.73, 14.87 ~ 28.54,
13.83 ~ 51.98uV, respectively) were from those at other
stages also, and there were significant differences. The
01 wave of OPs had been present at P14, but the second
cluster of OPs of one mouse (1/10) had not been obvious
at the same time.

e CONCLUSION: The experiment confirms that the
different waves come from different cells in retina in mice
at certain degree. Due to the change of the ERG in the
development of mice, so it should be considered that the
different development stages will affect the results when
measuring the ERG of mice.
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OPs 01 J 02 R E S WP BT Flick-ERG BR1E,

LR :Max-ERG a JIETEIT (450 E] 51 95% A5 X EHK X
7 15.00 ~18.60.12.00 ~15.00,13.20 ~ 14.40 .13. 20 ~
15.00.13. 20 ~ 15. 00ms ) . OPs O1 i W& ¥ I (4% B5F J] o,
95% F {5 X [ 4 ¥k 2 15. 00 ~ 19. 80 ,13. 80 ~ 18.00,13.20 ~
14.40 13.80 ~ 15. 60 ,13. 80 ~ 15. 60ms) Fl Flick—ERG 1
1B (£ BHE] 25 95% AT AF X 4K KA 0. 97 ~3.28.0. 85 ~
2.32.0.91 ~3.49 0.94 ~2.68.0.98 ~3. 69V ) 7E 4% J& %
(B TCGE 12425 5 (P>0.05) ; Cone—ERG a I W&V I (45 B
8] 5. 95% AJ {5 X [A| K K A 25. 20 ~55.20.27. 00 ~40.20 .
27.00 ~38.40 25.20 ~43.80 .23.40 ~37.80ms ) 7£ L A4 J5
14d F128d [MIAEFESE T 2225 5 (P<0.05) (A S 14d S5
A S5 21d . 28d 8] Cone—ERG b I P I (441 1A] 15 959% I
{ZIX AR M 70. 80 ~ 88. 20 .56. 40 ~ 78. 60 .60. 00 ~
75. 60 .60. 60 ~87.00 .62.40 ~81.60ms ) LI F Bl 5,
[FIEF A JE 56 14d 5 AR ] 55 8] Rod-ERG b i 06 3 i)
(5 BF ] 55 95% AT A X KK Ry 87.00 ~ 114. 00 ,53. 40 ~
73.80.52.2 ~63.6.55.20 ~71.40 57. 60 ~ 67. 80ms) M i
{EL (4% B[] 5 959% I {5 IX [ MK K A 64. 21 ~ 195. 07,
133.79 ~ 355. 71 ,130. 62 ~ 355. 96, 190. 92 ~ 448. 97 .
239.26 ~462. 40V )  Max - ERG b I I ¥ I ( 4% B [A] s
95% Tl {5 X [ YR A 67. 20 ~ 107. 40 32. 40 ~ 54. 60,
31.20 ~36. 60 .31.80 ~42.00.34.20 ~41. 40ms) M i@ {4
(5] 5, 95% AT {5 X TAIK IR A 160. 64 ~344. 48 281.74 ~
590.09 ,284. 91 ~ 716. 80 ,358. 64 ~ 737. 55 ,406. 98 ~
810.55wV) \OPs 02 WAV I (2% I 1] 5 95% AT {5 X )4
UK 49.8 ~69.6.29. 40 ~42. 60 .28. 80 ~33.60.,28. 80 ~
37.80 .31.20 ~37.20ms ) FIJH 08 {E (4555 6] 25 95% Al {5 X
[EHRYR N 5. 43 ~24. 84 54.38 ~ 147.52 .65.55 ~201. 60,
46.33 ~164.79 49.07 ~ 148.32V) LA}z OPs O1 (4% i} ]
H95% A {5 IX AR h 11. 60 ~21.36.6. 77 ~53. 71,
32.96 ~76.42 34.06 ~70.37 35.58 ~63.35uV) Hl Cone—
ERG b I 08 {8 ( 45 B 18] 5 95% W] {5 IX [ 4K KA 5. 10 ~
15.85 .9.61 ~24.88 14.96 ~40.73 .14.87 ~28.54 13.83 ~
51.98uV) B S IH2% 2257, OPs O1 UE 4 P14 BFRIE
FETE A — H/NER(1/10) OPs 55 I BETESS 2wk I
R

S0 ARSI ZE A — R FFSE T /B ERG H 45k
ERERIE, HT/NR ERG 7E & B ok B AR 1k, 78 I
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KR MR K NEGAERER
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D] 3 9 B 4% P st A% 14 40 0 2 90 1 1296, ERG IR A
EEMEN, SRmLEE B A, NI R & 7 A,
il 5 AT % R 3 TR D ) g 1T 8 T R B R TR F
T LA R0 B PO [ R A 4 % T R AR TR, S8
JLER ERG 5 A AN H A B A A FRIE /N B L
95% LA I (3R 405 N AR TR, I B AT ek 8658, 76 2k
J&i 2mo PN RIAT IR EIE L, BERG VT 77 A7 8 KDL b BT
YRR Z TR AR S, AR SCIFRNRFE R B R
ERG M fbad B2, IFR /IS BRI % 7 e 2 R ML, LA
Ko ast AT PR IO R 0 1) kA R R R T A i

1 #HRF T

1.1 88 BUIF Z90NR (8 | 5 U B R 2= h
), 350 H (50 HR) F WS/ A% 73 Ry 5 41, B4 4% 10
H10 MR, Frfi /N A SROBE T iR 3R AR RE K,

1.2 &P

1.2.1 SLISUEE i FHE4F GT-2000NV ( T FK F FR R 7
WERAWRAT) LR ERG, B4 AF N Ganzfeld 4= 5 H] 4
e ITEHCN B Ag—AgCl PR A B dL AR, S Ak
I H AR A3 R NS 0 B IR R, &5 FELAR B B R BT
BN 10Q,

1.2.2 WA REMBIBER A/ B IR B (8] 257
AJG 12 ~ 13d, 30 % ERG By B E] 5 b AR 14d
(Postnatal 14 days,P14) .21d( Postnatal 21 days,P21) ,28d
(Postnatal 28 days,P28) .35d ( Postnatal 35 days,P35) ,56d
(Postnatal 56 days,P56)ic 5t ERG™ , Hidh P56 /NEiC 3%
ERG 7E BCAFE /N B £ 86 . 2h g3 N, fiff A 8 IR BT
(0.5 ~0. 8mL/kg) 47 HE s v SRR , [R5 6 o T e
SRR 4 Wk TR . FERFLOCAIE T E A, H
rhoC s R G T AR AR T, IR n AE B ER K s BB T
o, TAMBE T & A S B, [ 2 b i A & T
BB FUARCZ AT IS R T A S 2 S AR S G T I
35 N Smin KK IFFTFHAE ERG(Rod-ERG) fe KIRA B
ERG(Max-ERG) {R3% HL 037 (OPs) AL 5%, iC a4 5 &
by B4R B 4 N R, Tmin [B]RR . HR A 20ed/m’
RO T AT 10min BIIE N, KK GE 5 I IE B ERG ( Cone —
ERG) 30-Hz N4k ERG(Flick—-ERG) , Cone—ERG 3% 4%
FIGINDERTE, 228 10 W, B0 %4 2Hz ; Flick—ERG
FEOCTR N PG, 5 30Hz, B2 100 YR, 15 BRIt
H1E, Rod-ERG FBIEOEHEE A 1. 54x107(ed - s)/m’ 5 HiAth
ERG HIBEOCHREEI N 2.0(cd - s)/m’, PR77 B AL A
100 ~300Hz, LAY W44 1 ~ 100Hz, Flick-ERG B 2 4>
IE T ARTESE 4 AN ORI EE N R,

Gt W . AT B i A BEAE FH SPSS 10. 0 #0441
AT BRI R 7 22400, IR X R 18] L 454 F Dunnett T3 43
Bro BHELL 95% "R IX M FRIR ,P<0.05 K254 5011
28R

TE45 R4 (8] Max—ERG a ¥ .OPs O1 JU&EHf & Flick—
ERG WE{E¥I TS 2# 22 5 % P14 A1 P28 i) Cone—ERG a
PVEVEAFAE G T 22 S A0, HoAth 25 B[R] s5 TCSE T2 22 5+
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®1 IR ERG HENSHBEERKLZBHEN

95% 1] {5 X [f]

=77 F P
#htr P14 P21 P28 P35 P56
Rod-ERG b i&l[l%iﬁﬂﬂ‘(ms)“v"va“ 87.00 ~114.00 53.40 ~73.80 52.2~63.6 55.20 ~71.40 57.60 ~67.80 76.204 0.000
Rod-ERG b I i {E ( ;.LV)“‘""""' 64.21 ~195.07 133.79 ~355.71 130. 62 ~355.96 190.92 ~448.97 239.26 ~462.40 10. 500 0.000
Max-ERG a ’Jil“%?*éﬁﬂ‘(ms) 15.00 ~18.60 12.00 ~15.00 13.20 ~14.40 13.20 ~15.00 13.20 ~15.00 16.784 0.000
Max-ERG a iﬁmﬁ{’ﬁ( wv) b,e,d —177.86 ~-87.40 -286.13 ~-122.07 -335.45~-139.40 -328.61 ~-154.05 -353.03 ~-189.70 7.081 0.000
Max-ERG b ;‘;gm%?ékﬂfr(ms)ﬂ,hwl.f 67.20 ~107.40 32.40 ~54.60 31.20 ~36.60 31.80 ~42.00 34.20 ~41.40 128.189 0.000
Max-ERG b-{ M&{H ( pLV)*‘vl'vad 160. 64 ~344.48 281.74 ~590.09 284.91 ~716. 80 358.64 ~737.55 406.98 ~810. 55 10. 139 0.000
OPs ()li‘)im%ﬁ?’FH'J‘(mS) 15.00 ~19.80 13.80 ~18.00 13.20 ~14.40 13.80 ~15.60 13.80 ~15.60 11.734 0.000
OPs O{U)’Zﬂ'ﬁ{ﬁ (pLV)“""“*" 11.60 ~21.36 6.77 ~53.71 32.96 ~76.42 34.06 ~70.37 35.58 ~63.35 16.795 0.000
OPs Oziﬁim%?’é'.eﬂﬂ“ (ms) a,be,d,e 49.8 ~69.6 29.40 ~42.60 28.80 ~33.60 28.80 ~37.80 31.20 ~37.20 74.070 0.000
OPs Ozi‘)i'ﬂﬁ'i{ﬁ (PLV)“""‘*d 5.43 ~24.84 54.38 ~147.52 65.55 ~201.60 46.33 ~164.79 49.07 ~148.32 14.121 0.000
Cone-ERG a ?E{lll%‘{‘ﬁ‘ﬂ{f( ms) b 25.20 ~55.20 27.00 ~40.20 27.00 ~38.40 25.20 ~43.80 23.40 ~37.80 6.896 0.000
Cone—ERG a JIF{H (V) -3.37 ~4.15 -6.75 ~3.82 -6.92 ~10.92 -14.89 ~1.95 -14.58 ~3.13 1.043 0.396
Cone—ERG b I HEAT (ms) a,b 70. 80 ~88.20 56.40 ~78.60 60.00 ~75.60 60.60 ~87.00 62.40 ~81.60 5.528 0.001
Cone—ERG b JEIR{E (V) 2b-ed 5.10 ~15.85 9.61 ~24.88 14.96 ~40.73 14.87 ~28.54 13.83 ~51.98 9.582 0. 000
Flick-ERG P IR{E (V) 0.97 ~3.28 0.85~2.32 0.91 ~3.49 0.94 ~2.68 0.98 ~3.69 0.640 0.637
3 .2P<0.05 P14 vs P21 ;"Ps0.0S P14 vs P28;°P<0.05 P14 vs P35;‘1Ps0.05 P14 vs P56;°P=<0.05 P21 vs P28;fPs0.05 P28 vs P56,
P14 5 P21 P28 1Y Cone—ERG b J& WIS 43 MIAE1E et P14 P56
251 P14 5 H A 4% B 6] £ 18] A Cone—ERG b ¥ IR {H .
OPs O1 ,0Ps 02 J WP I A1 i {H . Rod—ERG b 3  Max— Rod-ERG —————— AT
Y 3~ ) WY, 125,00
ERG b WBIfEEG I 2R (£ 1), P14 B Hrf 9 H/N S e
B OPs [y WEEVER B 5 o AF /N BRI B 3E 4 i 1 R/NELAY OPs Max-ERG ~—"" MA/VV\/——N
N N S N Bt 1m0
IR A 1D, P21 BF,OPs JTERL S5 ~6 M, 7EEK —— 2
;
N N SEE O Y5 — e b 3k ! N S 1l
HWIIE] , OPs 4% i A P INF 120 T 400 e, T 02 P BdE Al OPs 1) R Y S— P
- - . N — 8w M0
BUME (1), 78 H A 5 45 i) 5 2 18] Flick—ERG 3% M8 {E ™ l:?\
N '\_\L’ c A — — mw_
TGt 2 5 R IEmE A AR (1), Cone-ERG ">~ = =
|—nm- \—mm-
3 iTit Flick-ERG e e e
AP AP
L 00m I—:w-

ERG J& AL 155 27 3] S 28 35 , 99 4 i =2 i 4% 2 40
MG 3, ERG A5 5 MR A T H , & KA1 H £
PR 1) 200 i 1 73 4 < Rod — ERG : #LAT 40 it 3R ¢ ; Max -
ERG : Ir A AT FIAILHE R 45 ; OPs : N AZZ ; Cone—ERG : #1144
R S D RAAT 22458 Flick—ERG (30Hz) - #L4HE R S5, i
AT LAMARHES /N ERG 1 & B AL T TR T

58 vl 5 A G R A7 g 20 B U 200 | TG 28 4l
JitL Miiller 4955 7 Ff 20 6, 4% Fh 41 B & 55 R0 114 B[] -
A= R YR A & B B B2 A B B
TR T A, A 35 HE A 40 6 i 225 40 B 25 A PN A 4
JHL T S K B R T AR & B M, IR 43 (8 LT 240 i 45 A
MOA % B /N B R ) % R Bk B B
B, WIRIRIAZE 10d(E10) ZARIGIHES 14d(E14) Jy 00
RN E17 F22 B A5, MUATHLC i A 2
IrEME IR 5.5 ~ 12, 5d, AT 41 7 A R ik HoAR = 1
$UJ5 Rhodopsin , 3 $& 75 BUAT 40 ffL 75 1 A 5 A5 ik T % B B
B B WEST S MAT 40 50 T A AR AR S AR R
H,P10 BN E & B B RSN/ 2 P21 BF A R E
RS TR0 00 45 o 200 i A A e 0 Sk T A R
RAFIEH BRI B,

AL H, Rod—ERG b P 7E P21 ik B B4R 7K, T ixX
AN A B2 AT 20 i % B R TR A BT s K
SURLFT-20 g &0 35 K BE LA B2 Rhodopsin 7K°F 5 Rod-ERG b
WA BFEAEPE" . P Rod—ERG b % 7] fig 5 ¥ 20
JL BT RUH 40 L L R TG ZE A 5

B 1 /NERFE P14 F0 P56 B ERG,

WEAE BT o, W IERAZ 28 AR TE B Max—ERG a 3,
AFFE T ,Max—ERG a i BV T P14 £ 3k 2 ALAE K
-, T AL BRATE 7K ST 9 B8] U] 2 P21, 3 AT fig 452 7 A A
1 6 RO 20 42 32 S 8 T i HL T B0 A s ) R —
Y, Max—-ERG b 3% T P21 Bk AR K | T AE P14 B b
W IEE K, Wurziger %“”U\j} ERG b #HEIET on-X
W AN AN = 2ot (B K R4N0) .

P14 B OPs O1 7 W ¥ B 2 36 A1 AKF 1 i (i 00
P21 J5iE AR K, 3% 5 Max—-ERG a JAHL, i OPs &5
TR R RV IS AT TE P21 B3R B AR KOF 5 Max—
ERG b W& & BFRIAR AL, {38 5 AR 7 A 3 R i %
HIARE ARG, 76 AZE OPs 456N R ok H AN ] 4 4
Ji, o AT A i 2R 8 T REJE A O3 i 04 P ARHF
SR O1 P 3A RN BLAE /K- fY Bof (8] B2 L 28 ) B | X IR
A [R]85 B IR T OUFF R 4, 0 O1 I R IR F

/NE Cone—~ERG TCHH 11 a i , 76 H A J5 45 15F 18] 5[]
b TR OGS TT2E 22 5 WAE P21 IR R D7 A 3k B 4E
K, ARG 4B 1] 5 E] Flick —-ERG A MR {48 12
ES . BRAERTSE WR 77 4 Flick—ERG 1 20 i 43, 45 XU 48
JL LA B S GIRAZ 2 A AR A [ 42 T S 0 A A S XU
YIMEAE P14 C4 KB BN AE P14 JEMATAIake & B
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AIHETEL T Cone—ERG b P WRAETE P21 J7 ik BUAE K F .
PRI T 5 40 i S UK 48 ] fiE 2 7 A2 Cone—ERG b ¢
AYAIML. Flick-ERG WP AE P14 5 U AN, $2 78 R
HERGINA GRS R B YT BE

PB4 R F] 4 BT A0 S B L A R 2 5 BAT
AR IS A5 5 AR & 119 ERG A
W A s BB RN EFEAS W) & B B BE ERG JTE
AR, 7E P21 B ERG #Y 45 T 240 L 18 B AU AF i Ay 7K
- TR P14 I HLHE R SR DY kAR K, g
LR/ ERG 75 A ) 4 7 B B BT 52
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