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Abstract

Objective: To explore a better electrode setting method for F-VEP detection in rats, the difference
of different F-VEP recording methods was compared. Methods: 18 SD-rats were randomly divided
into three groups. The skull implanted electrode, the traditional hypodermic needle electrode and
the modified hypodermic needle electrode were respectively recorded in each group. The record-
ing results are the latency of N1 wave and P1 wave and the amplitude of N1-P1 wave, and were
statistically analyzed by SPSS software. Results: The latency of P1 wave in the skull implanted
electrode group was significantly advanced than the traditional subcutaneous needle electrode
group (P = 0.002); the latency of P1 wave in modified subcutaneous needle electrode group was
significantly advanced than the traditional subcutaneous needle electrode group (P = 0.025); and
no significantly difference was found between the skull implanted electrode group and the mod-
ified subcutaneous needle electrode (P > 0.05). The amplitude of the N1-P1 wave in the skull im-
planted electrode group were significantly larger than two subcutaneous needle electrode groups
(P = 0.028/P = 0.011); and no difference was showed between the two subcutaneous needle elec-
trode group in amplitude of the N1-P1 wave (P > 0.05). Only the skull implanted electrode group
had adverse events, while subcutaneous needle electrode groups were all well. Conclusion: The
skull implanted electrode recording method has excellent sensitivity and repeatability, and the
traditional subcutaneous needle electrode recording method is well in animal’s safety, but the
modified subcutaneous needle electrode recording method retains the security advantage and
simultaneously enhances the sensitivity and repeatability. So the modified subcutaneous needle
electrode recording method is effective in F-VEP recording in rats.
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PO LA RS 7 T LT, IR P T BE AT VR B B, R N R
3z (Flash visual evoked potential, F-VEP)E (8 XJ 5256 20 70 A8 Bh e 24T 2 00 e &l e , | vz gl N FH T30
VIR T REATIN[L] [2] [3]. $RTAT, VEP A7k BIg T iz, AHRA 7 v 1A e A R B 52 31 2 F Al
IR, JRLAIC T r AR 15 B (A1 VEP BT B AR MR R UE FE M R, X S 45 SR i T 5
P EEE IR .

HAT, EAAMKER F-VEP i3k AR EE 4 AR B2 N 2UEHIR il AR i il . f T
WOCSFARAE MR AR RN KL 5, (R A G [ 8 . MR T AR B e, @H T 2KE
ST, AHFAFAEI I SRS AR E I . BT H AT a ARk BT IEAEEA R 2 AL,
Ub, FRATK B N AR R BT R, B BARE v, R I A SR R 2 M E SRS A
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2.1. scHEn)

SPF A iEME SD KB 18 H, A 280~300 g, WH) REEZFLI S H 0, FLL 12 /NFHT -
MEAZ &, ANBRAKE, FIRRFFE 24°C~25C, AXHEE NIEF> 5 45%~60%. BENLZ> =41, &4
6 R, Sl T UMEN T A BR T RERIR AR ARG T SUERIR AR AR 9 5 4 e SR L

2.2. EARME

221 BEARMEBERICRNEE

FEAT F-VEP 03— I RT % 40 R J7VEMN S # b : 280~300 g HEME SD K Bl 4% 3.8 mil/kg i v 5 10%
IKEEEERRIE, o R WUR ST R T EFAR . KRR R, KL e T W Sr ke A, v #53 riy a
5, O.5%MURIH R T ARIMAL LK, T IEHHAT VI 3587 LR 5 2 HAT 10 mm x 8 mm ik, k4 E
S AT XIS AT Wy RS ESE AT 7 mm, ST 3 mm, A4 &4 1 mm ERFL[5] [6], V)
T 27405 fi P o S I A MR R S A5 %5 BN 1 mm x 5 mm ANEANIRAT AR e st s, R E BT
e TR e A, ERRIEERD R 2 mm H TSI I Ao KRR TR In FER R R 5 IS R
IR, B JEEAT F-VEP K. 27 AR B b [R] B2 R BT R FARAR S F A EE N

2.2.2. EGRE TRRBERIZSRHME
PIE R SIEL T S, DAFNEDIR B BN T, S EBERE FiEAN, BT HIREZ%MELT
AL, RFFES SR KT, B AR E TR

2.2.3. MRE TR RERIZEHBE

AR IER IR B BN T ART LTS iR B, ASLic itk T e kL T
skgl, PRI B S R W E AT S 14 AR E, REWANEFT SH AW
N, AREFES SRR T AT B T IR G S ks e A E TR T .

2.3.F-VEP @R E

TSR PN B T 2 B (I 3 S A T (SR 24 C)BSE R 2 h PAE, 5 FH A2 7 FE 0 i AR V78 2
B, DL 109%7K & S I BRI (3.8 miI/kg), AT 3E 2438 N RRIR ) B . RIS 005 K BB T KB E IR
R7CYIHM o FFLHE FHEAT L e, I K05 38 S A RS o AN S0 AR (057 S 28 DA 1
B AN, 52 RERORSER: . BT RR 7% MM S LT 4E5E LR XN, B DU fa et e 1)
DA C ST AR RN AR 4] 255 B ARORT B b A (O TR PR B 55 2 B TR 2805 . R B Rl
Pl LA PR = Ah AR T N 5 B S 2 M RS SR, A — IR, A AR E R AR
SEAIE SR AR A UIC SR AT A R SS AT 4 R AR B L A BT . IO R TR R o, AT =
Jo

ASEEG SR % >4 RETI-scan %4 (Roland Consult, Brandenburg, Germany)ic %, T4 W0 ET A ) 34 2% ,
{RAEIC S & BB 2~10 KQ. HIHOEE N 5 dB (9.49 cd*s/m?), HIMHHZ 1.0 Hz, @445 0.5~50 Hz, ik
R 100 IR B R KRR R IRICFRARE BIE =R, BT TLL S min 56 4 W5 SN [a] (B k%, A iFEbs
9 F-VEP KGRI N1 3. PL BRI (ms) AT N1-PL kiR (uv), T LRLEEaiT.
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Gt N RETIport 24 HEAT I LI R ANTE AR B A 52, = A0 3 I M8 A Dy B RRUAG T 45
B EE R % £ MR E R . B SPSS22.0 Giit A st EdE AT T Z 00T, A EIESHAME
A Kruskal-Wallis #F1¥: 5, P < 0.05 1 N2 5 53 ki,
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3.1. SCIEEHI—ARIER

FESS A, AN SR A AR S A SR i R b — RO R e Bk, TR R vl [ s 45 0 At i
L, ARBIIEICTATE AR WA H, RS R AR g eI SR B UERIR e 4130 4)
AT JE B AR TR AME DL, RS R AT

3.2. F-VEP &4 s L BE

ML AT RAE =D R W 2 e, R LR N1 PL k. =41 F-VEP Krillfa4r 4t
T FURLE 2): =40 N1 RIS % Z 5 (P > 0.05); 1 PL R RIIFERERES, M
NP AR TE SRR BRI PL B R A AR T A e pe T sUEHIR ra Al e SR AR BT (P = 0.002), AR o R
TR BRI SR B PL BB AR IR TR Gu B T sUEHIR AR e S 2H AR /T (P = 0.025), {H 2R A
P A2 S e R T B IR B A PL AR IJE 2 (P > 0.05); N1-P1 [AI4RIRAF7E R EMEZER, A
PR AR B R T AU F AR I HR R B K (P = 0.028/P = 0.011), 1 J7 I =UEFIR AR [R] TE 22 7P >
0.05). [RIET, T~ AAH RIS 752 = 25 52 46 20 47 A IR [ Ao 0 45 SR TG 4 v 22 5% (P > 0.05).
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Figure 1. The F-VEP waveform diagram of three groups
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Figure 2. Comparison of F-VEP results in three groups
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4. VWHig

F-VEP i2.3% MR 52 A J7 25— BLA7 AR5 i [4] [7]. RN 2P0 P AT 7 B o % 28 52 P AR
SRTAELE 22 A Ve s T AR SR R T aRAE e AV T T, (ER ML B AR R A, HEURM . itk
ISR T R T, B T A B R, X ST R 24, EEMBURIERAT S,
F-VEP it 3t ) s PRI it 4 .

F-VEP A2 M4 S2 i — e i ) AR T BE 78 A6, DRI R Rl T B B i, kR
FEARE SN ITENE A B3B3 5 LB S . RN SR AT SR RN P, 6
R G R K, HL ARG 35 A28, BRI IE AR T B TR AT TR M6, JF
RS G 0T, T M AT R T I L RS S B T LA B A S A e AT I U <
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F-VEP S35 5 5 00 B J2 4 28 70 FEL G 1, JHiet S5t 100 ) 5 1 2 S0 B D ) 558 . 300 F-VEEP
TSI E A M R R L, WA B O SEOEE . RO R . SRR, E
IS ORI 254, fEHRIC R — BRI T, R B e L b i e, Horhid
FEAROPLE SO EE 4], AT, MR FREPRERE T EHENR T, EERA, SEGCRME
PN R . Nk, BT R AU B R T AR U R R, OB AR R B
BT O E A, R PR D A R G R, IR LT SR AT AT A

HEN AR AR T SR AL P I R G e T PR e W T S 4L 35 4 (P < 0.05), A1 Ho I 7
WAL T 2 A AT S AL 35 (P < 0.05), I3 AT Al 512 7 PR 8] 5 78 PR TS A 8, A B 3 00
W JEAT o PRI T T, AL G T AR A BB BT Rk, TS B B PR BB R R
T BRI ERGE B B2, R Ges F E T )2, ELAr B SR s, 7 LA R 1 5

B R IR F R LR AT
5. &

F-VEP il 7E 54 SE a6 A2 vp AU A 9 — UL e A AR BRAG A 07 30, 7 AR e How) s S 1% HLBURK
Phm A AN S AR L Bk, R MEERE, ARGt R T IR AR AE 2 e VDT TR, T R
BeR AR, RE T2 athiies, RN CBURIEME SN, X F-VEP AN A R R .

EHEWH

J7ZRAR B ARRL ARG B B H (9 H 4% 5 2017A030313610) .
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