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Animal models of spinal cord injury: application and research progress of evoked
potentials

Wang Xue-fei', Zhang Jun-wei'" 2 ('Capital Medical University School of Rehabilitation Medicine, Beijing
100068, China; ?Beijing Bo’ai Hospital, China Rehabilitation Research Center, Beijing 100068, China)

Abstract

BACKGROUND: With the development of industrial society and traffic, the incidence of spinal cord injury has
gradually increased. In addition to radiological laboratory examinations, the neurophysiological test also becomes
an effective way of auxiliary examination. Due to the high accuracy and easy operating, neurophysiological test is
widely used and the evoked potentials play a role in this project.

OBJECTIVE: To summarize the application of somatosensory evoked potentials and motor evoked potentials in
rabbits of spinal cord injury.

METHODS: A computer-based online research of CNKI and PubMed databases was performed with the key
words of “spinal cord injury; evoked potentials; animal models” in Chinese and English. Finally 33 articles were
included in the analysis according to the inclusion and exclusion criteria.

RESULTS AND CONCLUSION: The operational approach, waveform analysis, application value, influencing
factor of somatosensory evoked potentials and motor evoked potentials were determined in details, the
correlation between evoked potentials and prognosis assessment in animals was also detected. Somatosensory
evoked potentials is a good indicator for the evaluation of dorsal funiculus of spinal cord, it is easy to operate and
reflects the changes of sensory functions. Motor evoked potentials can provide sensitive diagnosis of spinal cord
diseases, and they will be used as a means to assess the spinal cord injury during rehabilitation. The combination
of the two can provide a more accurate result.
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0 3| Introduction

HREI R —FF BRI, OB H 6 TAE.
Rt odtd axd Akt ARG ELEH
FRER S, QIR 4G L ED R AR
B, BE. AREP AMBGOLALEEEE X
ek, BATAAIEANSTEY Wk, REFEF
BT 2 FHMBOGOIMERART, FRELR AN
Bty BAFHR. EahthFhiELd, KBRIESH
WGy =4, B EaT MR ARG e EAZE, B3
HRB 6 TG P . LR, BT d.
s RABMAG 9B & F BRI, B ATAMRIE
%, (2HFMBHGILE S RARACT. MRIZ#E, A
B A VA B 3 P B A B G0 AY 2 ) BE ATUE L. M L,
MRI# 2 5 F 35, HF3| MEsH M L ReT, EA T
W R, Bk, HBRB| —FANF R, BT AT
A AR BAG RO, EEAN, AP TS S EEH
—Ft 7 .

IFRFREOVE B B AT AN L EARE S
PRI, ARG A TS A MR R Al —2, A
WATVINA , A2 KL Bt BT AAE A Rk A5 % B4
GA B AFE IR, H R B R —IRAe A G R
AT BAR A MAYZ A i LY H B & o £,
ELB ATAY 2 A AR A RAL 2, RS
¥ ZAEAER, m HA R TR AP E R R 69158
R 2 oA 4,

B Al % T & WAL/ 5h 4 BB 4045 7 B2 A A8 % L
WIS, EAKREA L, hRMMAELELELFT M HR
BAY, Bk, MEFBIAEANALHK, BLEIFR Bl
T2 RARRARG T A9V .

1 &#FN775%  Data and methods
1.1 HRE XR W £ & & & CNKI % 3# &
(http://www.chkd.cnki.net/1ndex.asp) #= PubMed #k &
J% (http://www.ncbi.nim.nih.gov/pubmed/) 48 % S #k.
¥R A BB, HA R SR, %
L% %4 “spinal cord injury; evoked potentials;
animal models”. #& A E5LE: 1990414 £2014F
40 . XkaiEmk., & RARFRMAT, REMN
X F33%.
1.2 NifthniE

A O5MZUARE AR (NLE. @F

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

KRG S MERFER AL FE., OHFLBEH X
X F, QF — AR Tk B I E R SARIFIL
AL FE,
HERERAE: A R EMG R —HFR.

1.3 BREMEXEARSITN E4& 548 X Lik322
B, EPEX291%, PX31E. Wi fedd Satir
e, HREARLEOTERELBLE, AL,
FIBT 5 A NATE— B L F, RS RIFEIZE AT AT
K.

2 #R Results

2.1 EAH{I(evoked potential, EP) 54 WAL 2 48544
B RG4S I B B BB KRR
R BRI B B 91 ) A 42 )25 VA AR B 64 )8, AEAB RL 3R
A = A FT VAR 6 L B k) AR xE B) SR 18] 1) (4 B X
FAdE T AAR ) A B R H A A B 2], B 1A
FoABALAFAE, BP L RARAF RG34 AAS I s R, BAT
R WAL A A5 0B Fe AL A R AT
KA RHZ R A B AT X R R B R AL
TR, JUPT B R A — A ABTET B IE, R
BT AVZ R A A e s MRA, SFE A R0 E, &
2R FH %",

P& WAL o A S TR M R AR X W 4% (stimulus
related potential, SRP), 7 /&t F 448X &4z (event
related potential, ERP). &, SMRMA]#ANK & iz
X L3E R 58 K 11 (sensory evoked potentials, SEP)
FaiZ % & #.4%(motion evoked potential, MEP). 7
W K AL LAENIHE L BAL . I H L DAL AR AT
% #.{%(somatosensory evoked potential, SEP); &4
B A Ko B AR B R P 12 3K A AR B & A - A AR A
A-#54% & 4% (spinal cord evoked potential, SCEP)#=
R B % & d 4% (coticla somatosensory evoked
potential, CSEP)".,

Tty BHE, Machida$ sk & ILis 2h % & Az Aetk
RF & AL W7 A B AR A% 69 4 # & 4 A H 92.8% A=
91.3%. Huk L F Ve LIl LAY P LI MK
AR ER, MGREGRE, RE KRS
Kdn, RRBHFL AL, BRYPRPIEK, KR
ool BILFR B, GRIRIT 6 BT AR A2
B, AT ARZAWAMB, KREFL L. EHFL
WAL RIARR, KRR, ARG HAS T, B,
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FHE AL B AT A RARG 9 A R R 5, R
RIF O RO 4% 6942 . A RAHFMBHAZE, 4
AR B K Az Al Fh i R WAL/ HAR AL P 6 i
211 SRR AR w45 (SEP)

X ARBGE R BAL R P ARAY 2 R Yo e B IR R
MR b A g A wE Y, R ARAR A AP
22 B R UG H A T8 A KBRS P AR A
8 T, A 22T AR A KRR P ie 6 o B AR A
KA R WAL Ao KRR RGE R AL, ARG A B
HUMA R F OB ETERREFZENET, £
R AR B B 35 04 5 A sk LT R RGE
Kbl FpriaELrEze 2 e TR AH
A — AR TR G AL, s 7 AR
FofBBLE S, ATVAM BURAR B A AL B 12 R B AR
% B F KBRS KK, @Rl ai % kAt n T
B A B A 2 B R e AR 2 — LT E R 69 R
XA R B, RS 3R R A 5| AL T A 223t 3
A,

RIER £ 30 g/L/S B b4k 351 mL/kg 444 Bk
IR G, BT TEERLE, RPN EARK
BN £, AP Xt R B P F XA 6 &
REELL, AXOARERTH R, ATMRER., ABE
Bk o 7 X B R S %, %550.2ms, % H2 Hz,
PRV RSN B R Bt E) A A, 2.0-3.0 mA, AT
iHE H20 ms, FHM100-120K, k. ST E %
%[16]0

B BB L Bt — 7 9] R F) A0 49
AR, HP EADK AP, @ fiARACANY, 3 pp 5
FER AR R WAL TN R AT E 5 AR 694 22
AL AP, BT HRIE TR RIBBAVE, F£/RATR T
F 3| “S” Ha R BaE L BAL KT, RAKT A “N-P-N”
7, HPKE K BALR, PTvAMA] KA 12 TPk 6% R 2
Faik td. WL E] R E 64 4 F R A R R H AR
FEN2 WEPEGPEBRRINE 5 A EF 69 R RPIK 6%
PR IE K o B B AR, B2 1) R A 08 £ R
BEMHEL,

PRI B A R e ARG R WA SRR, mkg
18 B 42 R B P AR KR 6 B30 45, 1A R A A4t fe
AL RIS R AL MIILIR T A0 2 2 Ge b BRI
B, LRUHMTIER BATE., 2T, AA2A K
BB R KA AR 0940 22 34 i f, AL A d R BEiZ
W) T A fe b, AR R 5T AE 3 Rk
FEIUL, XAFRCARBR L AT L%, OB IR RE K B aih
ET AW EMME L T EREALE., TR R IRAR
BB KA T MRAT & H UL, MM A4 B3 3 2 AL 4y
A2 BT AR BE K B R BN AR R T R 09 AT
FoA%, RAEEAE, AW EH ) B0 BALA AREF4Y

8028

F et A0 B RIRRGE A st S BF R A 4R
KO B A, ARAR B R BAE AR A 09 AL S
B 256119,

2.1.2 E#HiEA Wiz (MEP)

FEX: B R AL R G R B AR P ARAY 248
AR, SN RAYZ RILR L F | M B AE S,
A B4 FUR A T AT RS R AT 2 69 ) he R
A pmE AL e AT EAMATA, R
H-RE R 6 W, b Bk RBEAT A AR, B SR LE R 64
PR R RS H E A 2P0,

HEIEA % OREAM: D R4 b4 5 AR AR
BT RARG A IS L& T L& AMNFF2 cm(48 &
FAARCAL), #8458 A WA EAR B T Mo H
FUi% & A M 49 3144 (A8 2 AKRC,4L )P, KM e 7 ik
R, ETE300 ps, EBADK, A EOFE2RAK, B
%250 Hz, #)i#%3%/E30 mA., Q& k. J4Hwi
BFAMBARET. ieRBARGTRIR)E T KD
KLU, A Bk E T T AKMRE T . 12FMAR%
AR | B — AN ORI AT KR Lm A B R, F ANk
Ve ik 04 B L AM A Kk hE . JE K 3-500 Hz, K
50 Hz?,

BEAE RIEF GBSk R WA R A g4
E@REPT, PRI G BodN1, B w522
RN, REMEMITHE, EBHRPGTEERH
B, ZB2RMAKBHKRE., BESTKERZ, BEF
HR AT H R, BRI BB FhiER Bl
HAR, (o ok @m0 FHAT AR, £30 mink, &
WU RS, 12 RikARGETARFE, 24 hEiEFhiE
KL FAHAAKTE, FTRMAENVEA L, $E
THEEHFELCALKF I 2] Kk, MEGREKIE
HiE L BALEN, KBLREIE K, (2K kLR G
KF, 24 hEEFhiFR wAL ke ik tein A8k, 5
GATRKFABRKREE, TRLAN-MA, €£E475H4
¥, iR )4hiE Hh ik K AL E BP %) . 30 min&24 h
R, ksl BB L AL, FTARMA0AR, %
gk LEPL K I, M A ARG B, 8 T ALK
BT E e R AL, BAEARTAMI MG, BRI
TACBE Tk ha 2 B H A5 S REE TR, 4
JRey e, 3RIEAH £, BESHAT R AT L IR TR, @
KA 5 R IE R RAF BT ARPLRE S S 1R AT MR 2 T kit
#2, B AP 2 A A% R VA AR 69 1% E ®) iR sH A iR
LeeF PN, e B B R B0 R B, @
H Ak, 4o RiE Sk K B4 sk he K T xR 2134935,
T 46 R T i 49 5145 . W GlassrnanZ P, ok
3K AIT10%TH A E L. MaoF P e i i 4
KB ERES D B IR ES)F L Blrb) R &P
RN, BMZIIMATHRERFPEFHFHEL BALLIAAE
110180
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MWAH KR, BP “HRR”, HE5GEERREBEF I
R AR, B4R i R B BUEE FhiE K Az AR
P KAERE A TR ELAEMAX, 2Kk 514 &I
HEMFE, FiNA, TR ITEFIFL BT A R
F> AR A P AR ARG A2 A 4847

2 EPTR, EEWHEMBGET, EHIFL L6k
T BRI R E T, ERE, HEFHFEL B+
FALE B IR He kA 2 EAR £, NardoneZ A %,
1B B A AL R h A AR R R R AU A A 69 15
Br, EEBF ST ARLINN, EHFL AT AR
W F .
213 WKRRBRFEL B EEZHFELBALGFKELA IR
B R BAs T B2 WA A IR B R 2L R
5, ML T A E RREsbmlk, miEshhieE
2R EFAME. SRR ERES. 2T
HHRA A R AL LS B kA st ik A £ TR
Wt AR N R, SAME R SR EBG IR—E
M, ARRGE A W4 b5 iE g ik K wds i 45 R R AARR P,
KRB R AL 515 F i K AL B R A . A2 R A
AR RAE SR, B BRI THEME L, mEARR
1o FABAT R A oM R, —F e RIRAERE ., X
IR AR BGE K A 8 N B B o A B b ILAR A A
2 B 64 fg ) 3k oall,

Fuk L ECGN A, A m AR A, L
H WM B-RRIE B ) B RT, L E R ATAE AR RGE R WAL
5EFhiFER BALRATEN 5 %, RGFL Az BN 65
bk, FAEFE LI, KAFL AL 5E S EL Bl
89 £ FAP 2 AL F38 355 5\ B T AR AN A= A0 2 4,
PPARBih & W As £ 2L A R N _ AT AR S, Wi
FHiF L AL R G E RN T AT AR S, R F B
SRR, REEFTVAARLANA, f6 2 A &M AR 2 6
#kSL, BAT, RRIER BT 5E FiER B IE
AT ZILFAMAF ARG A 4. 201245 LigPIg 7 —
RBFAMEF KGR B @A, KPR kET
50%, HRAERI0%MINA ZFF, F0Z IR
505 B AL A 2 R R AE B R AL 69 BB P o R
R 37.5%4262.5%, K, FHBRA R BB ik
100%.
22 ENRE FRULEETFTHEBH —ZHEFR
B, ¥aErBeRERS.
221 ARE 2014548 h 35 F B R S IF A AR FARAR
BAARRFR WAL AT, KILLAEFIRE, KK
B R FERT JRAR R L F A 242 (N9, N13.
P14/N18. N20/P25) &) # K #1, m B3 % T N9 Ae
N20/P2544 3k 1& %, 20134 Tang %P & ki 2+ K RAL
TR R R E N TR R I, IR BEIRAL T R 49
HFIRE, mSKBIAAR., AAIAA, BIFE|—AT

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

EW TR, et SRR IE ) TE B R EF AR
B43 C.

222 JGREE RERHE LA bk, 5P B
T 7 By e e BR 3 KR, P AR AR AR B AR A% ) o 1K
o7 5695 K AL (MLAEPR) 8 & vh b, K ILMLE & R B
BRI ZH K, Nak. PaikAeNbigk eg B RAER, Pak
By hE T, — IR 693 RERAT KR A R AR IR
A% B AR IR 90 5 R AL A T EARBUE 4 I BIE A .
B oA F P B AR B K BAn b R AN K 4G
XA A INARRF L BALEF AR F ABIRE T/ E
EARKXRKFA. TN, IREHYEREN R AFL B
T,

Fob, FEHRTIRREM. NEME. RHIRE. M
BRI BRI R R A AN AR A R S
LR UG AE WA B EHA KA. HpFil.
G SR KEAHA K. AHIRIFE T REF T
%, TP MR,

3 /% Conclusion

P& AL A ARG 6995 B 5 P by U A R E
5. BERE. HERASFRE, RBRIEL AR R A
WG & NEVRIFA AT, AR, TN EH RS
B ALK ARAFA94R-FAE R . EAMARGET, 3
FE AL E I Z L AR AT BT, FRE, HiEz)
FHR UL AL SRR RS EEAM L, EH)iE
K HAL B A BT AR R R AR SR A A 095 T, B
F 6 AR AR, BB E R BT AE AR AE 6 TR
W P 5 B R EAF . FHR WAL A RARG 69 5 R T
FEARAR 2, R, G ARBAEBRARH, FLE
A5 B AL R AT AR, B E T R— 2R, feh —APik
BAEIHBEZN T R, RIRENTBE A5,

fEZ it KE DREIFRIEARLEE, ERIETORMUE.
MR . K P, SKE . EHIEX SR AT

Fad pEE: SR RN BEAY KA 25

EEEER: R RMBL R AT

FARKE AR T A R R
AR, AEBIE IOAI N T B B AE 3 I NS L)
RERRAT,  JULIK ) 57 B BEL B S S AH N DR

TEZARE: SR QR ToPbaesiey, Joithas K& 4,
LG, R MBS, CoTA .
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