The effect of temperature on nerve conduction
velocity and nerve action potential of patients
treated with antiepileptics
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Abbreviations : MCV, motor nerve conduction velocity ; MixCV, mixed nerve conduction
velocity ; MixNAP, mixed nerve action potential ; MNAP, motor nerve action potential ;
NAP, nerve action potential; NCV, nerve conduction velocity; SCV, sensory nerve
conduction velocity ; S.D., standard deviation ; SNAP, sensory nerve action potential.
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Table 1. Baseline nerve action potentials and nerve conduction velocities of the normal controls and
patients treated with various kinds of antiepiletic drugs

Normal controls Patients Significance
Threshold (wrist stimulation) (V) 41.05%18.25 (100) 53.42+20.89 (79) o
Threshold (elbow stimulation) (V) 40.25:£22.50 (100) 68.61+28.44 (79) e
MNAP | Amplitude (wrist stimulation) (mV) 11.26% 4.26 (100) 10.84% 5.06 (79)
Amplitude (elbow stimulation) (mV)  10.43% 4.05 (100) 8.89+ 4.50 (79) *
Duration (msec) 12.92+ 1.65 (100) 11.94% 1.61 (79) o
Threshold (V) 41.90£27.43 (100) 43.331+21.54 (72)
SNAP Amplitude (V) 31.36%+11.31 (100) 26.65+11.29 (72) >
Duration (msec) 0.94% 0.09 (100) 0.99+ 0.16 (72) *
Threshold (V) 30.50%21.56 (100) 39.68%£21.19 (79) >
MixNAP Amplitude (V) 43.39%17.19 (100) 38.58+18.15 (79)
Duration (msec) 1.14% 0.12 (100) 1.17% 0.14 (79)
MCV (m/sec) 59.08=£ 3.36 (100) 55.02% 4,01 (79) o
NCV SCV  (m/sec) 57.29% 5.09 (100) 50.60% 5.06 (72) o
MixCV  (m/sec) 64.18% 3.98 (100)  59.44% 4.50 (79) 7

Each value represents meanz+1 S.D.(n). Statistical differrence in each item between the normal cont-
rols and patients was analysed by the Student’s t-test. * p<0.05; ** p<0.01; *** p<0.001
SNAP and SCV of 7 nerves in the patients could not be recorded.

Abbreviations : MNAP, motor nerve action potential ; SNAP, sensory nerve action potential ;MixNAP,
mixed nerve action potential ; NCV, nerve conduction velocity ; MCV, motor nerve conduction velocity :
SCV, sensory nerve conduction velocity ; MixCV, mixed nerve conduction velocity.
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Motor nerve conduction velocity
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Fig.2. The relationship between age and motor
nerve conduction velocity (MCV) of the patients
treated with various kinds of antiepileptic drugs.
Solid line represents the regression equation
between age (X) and MCV of the normal controls
(Y), which is Y= —0.13X +63.5.

Broken line represents -2 standard error of the
estimate (2SDy.x).
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Fig.3. The relationship between age and sensory
nerve conduction velocity (SCV) of the patients
treated with various kinds of antiepileptic drugs.
Solid line represents the regression equation
between age (X) and SCV of the normal controls
(Y), which is Y=—-0.21X+64.3.

Broken line refers to Figure 2.
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Fig.4. The relationship between age and mixed
nerve conduction velocity (MixCV) of the
patients treated with various kinds of anti-
epileptic drugs. Solid line represents the regres-
sion equation between age (X) and MixCV of the
normal controls (Y), which is Y=—0.17X +70.6.
Broken line refers to Figure 2.
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Table 2. Baseline deep and surface temperature at the forearm in the normal controls and patients
treated with various kinds of antiepileptic drugs

Normal controls

Patients

Mean+S.D.(n)

Mean=+S.D.(n) range Significance

Deep temperature (°C)

34.36+0.70(100) 32.3—35.9

33.53+1.18(79) 30.8—35.6 i

Surface temperature (°C)

33.00+1.11(100) 29.7—35.6

31.72%1.48(79)  28.8—34.4 e

Statistical difference refers to Table 1.

Table 3. Correlation between deep or surface temperature and nerve action potentials of the normal

controls

Deep temperature Surface temperature

Threshold (wrist stimulation) —0.078 —=0.101

Threshold (elbow stimulation) —-0.023 -0.119

MNAP Amplitude (wrist stimulation) 0.073 —0.005

Amplitude (elbow stimulation) —0.083 —().044
Duration —0.715 *** —0).567 ***

Threshold —0.152 * —0.131

SNAP Amplitude —0.057 —0.067
Duration —0.741 —0.658 ***

Threshold —0.089 —0.049

MixNAP Amplitude —0.035 —0.075
Duration —0.536 *** —0.477 ***

Each value represents the coefficient of correlation between deep or surface temperature change and
nerve action potential. * p<0.05; ** p<0.01l; *** p<0.001

Abbreviations refer to Table 1.
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LTl
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1.63X+9.22, r=0.632, p<0.001), T b KA
EMETT5 &, NCV IBEL Tuvorz, AR E &
b, FEBRE L OMICE S NAEBREO H oK &
REERL, & EECHBL TV, iz MixCV T
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Fig.5. The correlation between deep temperature
and motor nerve conduction velocity (MCV) of
the normal controls.
The regression equation between deep tempera-
ture (X) and MCV (Y) is: Y=1.85X-4.89, and

the coefficient of correlation is: r=0.823 (p<0.
001).

Sensory nerve conduction velocity

[ '30‘;:  m 4 ésc
Deep temperature
Fig.6. The correlation between deep temperature
and sensory nerve conduction velocity (SCV) of
the normal controls.
The regression equation between deep tempera-

ture (X) and SCV (Y) is: Y=2.43X—26.3, and the
coefficient of correlation is: r=0.766 (p<0.001).
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Fig.7. The correlation between deep temperature

and mixed nerve conduction velocity (MixCV) of
the normal controls.
The regression equation obetween deep tempera-
ture (X) and MixCV (Y) is: Y=1.79X+2.54, and
the coefficient of correlation is: r=0.733 (p<0.
001).
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MEIZ SNAP W CEDOMBEE A Sl (Y=—
1.43X+91.1, r=—0.173, p<0.05), = B8 &1 #l &
MNAP, FEEETHI¥ MNAP & X * MixNAP TE

BEoiRBR A ohEr o7, RIBEOLTNONAP g
BEELMEEIEA S o7z, F#tld MNAP, SNAP
BEUMIxNAP D=F & LA A 5 11
(Y=—0.74 X+36.9, r=—0.761, p<0.001; Y=-
0.06 X+3.08,r=—0.689, p<0.001; Y=—0.03X+
2.14, r=—0.454, p<0.001), ¥ 7% b bFETEEHE
T+ %L, NAP OFEIEER L, SNAP OBER -5
LT,

2. REEE: OBRERF

RIE ISR ERRE, SNAP 2 T8V EDOHEE A
Sh7z (Y=-1.69X+96.8, r=—0.193, p<0.05),
RIBIE MixNAP i TIEQHMEH A 5 N7 (Y=1.51
X—6.53, r=0.208, p<0.01), FFEiZ\> o NAP
LIBWEOMEEERL I (Y=—0.71 X+35.0, r=—~
0.690, p<0.001; Y=—0.06 X+3.06, r=—0.673,
p<0.001; Y=-0.03X+2.10, r=-0.428, p<

Table 4. Regression between deep temperature and nerve conduction velocity of the normal control

devided into 5 decades

Age range MCV SCV MixCV
20—30 (years) 2.05X —9.42 2.76X —35.6 1.79X +4.71
31—40 (years) 1.69X +1.27 2.40X —22.7 1.79X +4.10
41-50 (years) 1.74X —0.88 2.12X —16.7 1.55X +10.9
51—60 (years) 1.53X +3.14 1.90X —12.0 1.48X +9.22
61—  (vears) 1.89X —8.95 2.19X —22.4 2.06X —10.1

Each equation represents the regression between deep temperature and nerve conduction velocity. X,

deep temperature
Abbreviations refer to Table 1.

Table 5. Correlation between deep or surface temperature and nerve action potentials
of the patients treated with various kinds of antiepileptic drugs

Deep temperature Surface temperature
Threshold (wrist stimulation) —0.087 —0.134
Threshold {(elbow stimulation) —0.056 —0.096
MNAP Amplitude (wrist stimulation) —0.047 —0.025
Amplitude (elbow stimulation) —0.058 —0.073
Duration —0.761*** —0.690***
Threshold -0.173* —0.193"
SNAP Amplitude 0.089 0.078
Duration —0.689*** -0.673***
Threshold —0.099 —0.132
MixNAP Amplitude 0.095 0.208*"
Duration —0.454** —0.428***

Each value represents the coefficient of correlation between deep or surface temperature
change and nerve action potential. * p<0.05; ** p<0.01; *** p<0.001
Abbreviations refer to Table 1.
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PAEBAERD 1.72 toMICREEEZERTAO >N
kotz, £72SCV D AH2.43 & 2.33 % MixCV
DA 1.79 L 1.85 DRI FEZRED O b5
7z,

BEBOIBENCVEBER IO CEREEL
NCVOHE#% %X 8, 9, B10wRL 2. MCV,
SCV, MixCV LN b EHBRE L ORICEELRTED
HE»RA SN (Y=1.57X-0.12, r=0.827, p<
0.001; Y=1.92X-18.3, r=0.801, p<0.001; Y=
1.72X~0.26, r=0.903, p<0.001). EERDAED
RETIR, MCV IZIEESTEMD 1.85 » NCV BERE
DISTEOHCEEZRIBD LR o7, &2

m/sec
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Fig.8. The correlation between deep temperature
and motor nerve conduction velocity (MCV) of
the delayed NCV group among the patients.
The regression equation between deep tempera-
ture (X) and MCV (Y) is: Y=157X-0.12, and
the coefficient of correlation is: r=0.827 (p<0.
001).

MixCV b BR= DO ARG EH BB 1.79, NCV
BIEREN 1.72 TEEEWR ko7, LHL SCV RTE
HAEBOERRDLE 2.43 & NCV BERD 1.92
EOBMEREEENA® 5L (F=12.32, p<
0.001),

m/sec
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Fig.9. The correlation between deep temperature
and sensory nerve conduction velocity (SCV) of
the delayed NCV group among the patients.
The regression equation between deep tempera-
ture (X) and SCV (Y) is: Y=1.92X—18.3, and the
coefficient of correlation is: r=0.801 (p<0.001).

m/sec
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Deep temperature

Fig.10. The correlation between deep tempera-

ture and mixed nerve conduction velocity
(MixCV) of the delayed NCV group among the
patients.
The regression equation between deep tempera-
ture (X) and MixCV (Y) is: Y=1.72X—0.26, and
the coefficient of correlation is: r=0.903 (p<0.
001).
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2. RERE L OMF

EEBERG, RERE L BEHO NCV L0
LIEQHEBENRA AT (MCV: Y=1.66 X+1.54, r=
0.724, p<0.001; SCV: Y=2.37X—25.4, r=
0.721, p<0.001; MixCV: Y=1.86X+0.22, r=
0.747, p<0.001). BEHOEBRANIEEER R
BEIZIEAN, MCV,SCV 8 & U MixCV wTh by FEE
BREDLohEh o7z,

BEBOS 5 NCVEEHOKSE, MCV, SCV,
MixCV Wi b RERE & O BEROHERE A 5
7z (Y=1.64X+0.11, r=0.779, p<0.001; Y=
1.82X—18.3, r=0.676, p<0.001; Y=1.72X+
2.04, r=0.786, p<0.001), BEFEOERADOLE X
EERBEIC A, MCV & MixCV CRRERENH
shizhotz. L L SCV Tk NCVBEREDH B
BEhE» o7 (F=6.592, p<0.001).

ViI. NCV & NCV Z{tEnB%

HEBOKE (T & NCV (V1), ##HEBOEE

(T2) ¥ NCV (V2) &b, (V1-V2)/(T1-T2) %
NCV Z&{t¥® (NCV gradient) & L7z, NCV Z{t3
3 EANRE T B EL OFED NCV 0E{LOEE&
PFRLTWVLS, 2RIz DOWT, ¥HEKFONCV &
NCV E{LEDBEREHR I (F6).

MCV & BRI & 5 MCV EFELr offlicizd
E RS S iz (r=0.235, p<0.01). %72 SCV
& EEERIRER I X B SCV &1L, MixCV & FENRE I
& 3 MixCV Z{tRr ofic b EELEERA S vz

(r=0.197, p<0.05; r=0.180, p<0.05), EBEH
O NCV L EEREC L5 NCVELEDOM b
BELHESED 72 (MCV, r=0.182, p<0.05; SCV,
r=0.212, p<0.01; MixCV,r=0.255, p<0.01), X
FoZ Lo %iEREO NCV 2SEWIEY, NCVEL
i3/ & ERERDT.

x Eod

1. %88 NCV, NAP M2\ T
20—T2ERDBEBER A O IEh#HED MCV 1% 59.08

m/sec, SCV X 57.29m/sec # L T MixCV i3 64.18
m/sec ThHolz, ThosDEREROBME L —KLT
Lz,

HMTALAERBIC X 2 REHMEEEICO LT,
Brumlik 523 200—400mg/BHD 7=z =hr A > % 3
MBS 25 ERIRA L7z 26 A DWTHRETL, NCV
CEENBHEIEERERAONT Lo ERELT
w3, Lol ZhAUANOBRETRAS »0BELREEE
WEZEEZROTWD, BLoYIRTA»AERAE
7T NCV #83.8m/sec »» 5 9.5m/sec, % 7= Eisen
5% 5 3m/secHh 5 7.5m/sec ERIZENT L
ZEERELTWS, KIFETH 4.1m/sec 5 6.7
m/sec BEEIBNL T\ 72, £ 72 BEEED SNAP, SCV
37 FHE TR OBR O DT E 2oz, 2
DT Lix THREDSCV 2543 L b 0m/sec ik z
BWETH, pRVETLTHIAEERSD, &
B ELVBECERERI VBV LIREERS,
TOL S RBERIIBIFA NCVOETIR, BEEO
R, FHRENEENBIHCHEAE» >y~
MEEL w3, Lr BEHOENREITLY
0.83CEVS, ZOREEZEERERL, HELTHPR
DEBERDO NCV BEEE, 72, RICHFITA»A
ERFAIC L > TR ZEREEZHREMROFE R
A%k, BESOIBREBEME MCV 285 %0EHNT
BNTWkELTWS, %7 Levelace 51k MCV
M 33%H 5 TOBDEMTRBEL Tz Lt HEL T
3. & 512 Encinoza™ % 300 At 156 NIZERHER
OREXTD, £ KIEPMHEEOD sensory distal
latency DEER (44%), BBFEMHEE MCV (36%) P&
EEHRE MCV (34%) DEBEHNE >l EdxTo
%, KT NCV OBERK 0% DHETRHD,
Lovelace 5'®, Encinoza'?D# & £ 13 iF—HL Tw
7 RS ODOME L BELENSE SN, 20
ERFTADLAEOREEN D o7 Z EnHEL
TwseE26N5,

BEIZ DWW T #5 &, MNAP & MixNAP @ EER
B ot:, £7:SNAP kb icE»r oA EEE

Table 6. Correlation between baseline NCV and NCV gradient

Deep temperature

Surface temperature

MCV 0.235**
SCv 0.197*
MixCV 0.180*

0.182~
0.212*
0.255""

Each value represents coefficient of correlation between baseline NCV and NCV gradignt.
NCV gradient was calculated from the following equation : (baseline NCV—NCV after cooling)
/(baseline temperature—temperature after cooling). * p<0.05; ** p<0.01

Abbreviations refer to Table 1.
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paSNEMoTz, L LAE SNAP i RI#EFE -
B L3 EREOLD THETESGFI ML oIk
»#Z 5L, SNAP OBE L EXMBEIICELN, i

DERL T2 EHEESNS, Morrell 523 KB
722 b YERSL, MECLERED, HEFL Y
FTALAERFEEOMEREECLEL TV
FHELTVS, I0200MERNROEBLPRE
HEOEEEHZ b, HICHTA»AFEICL 2MED
tREEEDTED, SEHOFEEE—HKL T3

B EENBEECLL, wiho NAP M&f@"&
R®L, & WHBEEHIE MNAP & SNAP CizHEE
pEDLSNI, B 7z b A R ANTEE Y
PRELHE, RIBZETT 2 Z e85 shTw
5820 UL Lb bOBEVELR—REATOEN, §
#ZhbShorvon 59F 7= b 4 > FHEEEZE D
SNAP I DWTEHRAR, ML ZEEasNkhoiz &
LTw3, —7 Danner 53 785D NAP % HIE
L, SWETETLTWALMELTW2, 8EE
Bk B, FITA»AEBRAEHIBRELRY
IEWEH SN EBRNTD, DL S IKEHLER
2ET2REREL LT, AELOME, $hbbENE
BYRMEBOEEEL L & OE TRHESMGE T I FE
LHWZI EHHESELTWwE EEbNS,

R 2W T, Krupp 5%, Lovelace 5 '35 0
ERPHEL T2, SEOKE TIZI SNAP IZEE
CERL, MIxXNAP b EREAZRL Twiz, Lol
MNAP B HBECEMRL T/, Z0BWIZDOL
T, FITARAROHRGESHNCHRE YT 3
1’?%%%1@? BE DL EEDbNRS,

. REILDOWT

Eﬁﬁﬁﬁﬁi@%%ﬁ@ﬁﬁ%@%%ﬁﬁﬁ
UChrb 26°0COBRDT T, #LFNEKI.CCEER
KABCOMAZEERRL Iz, ZRS2 G FE 28°CT, &
RRAOHBOFERRELHEL, ZOHBERX 205
FCTHh-TZEREL TS, ZIOLIEELITZ
~ERLTBOWTS, ERREOEAZESA SN,
HEROHE T, NCV IIEE 1°C47: 1D 2.4 m/sec
BT 5 LA N TE DO, HRIIIIFR—EED
LEThH, 3FE ENCV iz 8m/sec » & 11 m/sec
EoOoENBONBAREMDH 2. D720 NCV #l
EHLOKBRIEZ L 2w L REHREEDOZI
NCV DR LOEBIEE L Aok L b i
b, ERBERTRIEENBRICLS, FEE, &
HREE & b IZERIE S - 72, Nielsen® i3 Bk = o —
Us¥F—1Z 20T, thermoneedle % Fi Vs 40488 %
LT 558, MBI A EETH 572 £ LTV 3.
FIERIZ Gassel 53013 %218 21— 23°CO IR HE T AR M A%

BEEZEOHHMRENEENEE AL 1CE
Mot tRELTWS, SEOEEEE D, REEHR
@ETuNCVGEﬂuﬁEﬁTﬁ~%%5LTw%
728 NCV O¥IFEWIEL, BERZERTTXREEDL
5.§tfﬁm§ucwfbmfhmhﬁm%%ﬁf
FRCETLTEY, FHRECES LRBOKRT
Hot:, LrLEEEEINGE, BE, BiFrL
LB TR T D, HEBOEENSKEL-
. TOREHBERMRIBORE ML, HA
RORZE L /NS Wz, BEE=Y —10EY - BRT
5. 2D LI NCV LBEDHES»IIC, B
BE L ORI L DB ol L LS R FTE» S b
¥Rasha,
BHEBHO NAP 2R FZTAIRSOEENE
ionwtT
R L BEDBRIZIOWT, Low 5937 A %
VBEETR L > THENLEE L ERELTWLE,
7z de Jong 3 nerve temperature % 23°CEL_E
DHE, MECELERD VY, 28CLTCIRE
@tﬁmﬁont-t%hﬁbfu%.%@®W%?
2 MNAP & MixNAP (3RE &£ M BB 5 EE
HHNRPolz, L L SNAP TIRHERRE £ O
KFHOAEB 2R, CO 2 LIZBEETIC L 20
BHEOREROETHRETL DML 2w o - Tk
DEEDLND,
BECRIBEOBRICOWTIE, BeL F 21RIC
LTHE L OBENA SN 523939 Hodgkin &394
EXRA Y OWMBOESHBMLILHL, BRELREL LY
WHRIE A L7z £ v 3, # 72 Schoepfle %4 # =
NDE~IROFEBMOIRIEIZRE - OICADHE
Eo@oohizZ & #38_TW13, —7% Tasaki 539
Bes 7T VOE—-#ELH, BELRICLDIES
BUOREE O T HICEIML 2 e 2B EL T2
T ARERLS Bmmm1”%mELE
R SNAP ORIE & ORI —F QBRI B 2
Moz U Twa, #7: Bolton 5 FHE X U0k
BAED SNAP ORIBANEIE L GOMEBE% 272 & 1>
J. U» L Ludin &R E 23 22°Co & 26°CO i
Tid SNAP DIRIEIIEAMER 2R L, 2606CUL LTIk
BAERI R L 72 LR Tv 5, —J, MNAP (2D
T Ricker S*I3IRE FE WG, IRIBIXMETL, o0
2 LB AR O B BRI SER LT3 L5
LTw3, SRIOBE TR, BEEFC X DERR L
FT LA & D L BFHETRENCIZEE TR 5 12,
RIE L REOBFRZ 4 284, §TRO L < Bgstt
DEEBRE . ZOLDTHEESVLELBbNS,
R TR NAP BB - OMcA0EM 25
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&7z, Buchthal &2 3 RIBER & & HEBMOERIC
HPILTREBER T2 Z L 2BEL T35, Lol
ERETRHEGHFRCER s TR o7o700, EH
OHRBELHEVZD, FREBEOBRES OR
EnHaondH, WTHIREETCLIVERTZ L
WIETSHEOREE —KL Tz, FBEEREDAS
=X At LTk Buchthal 52, Ludin %13, 1SEE
fiZ® temporal dispersion DA, B2 OIRHED A /3
17 DFFRERPB T T3,

IV. E¥3HEBED NCV S RIIFTRIREOEEOR

EzontT

Johnson 5 FF#E 1°CEI T 3 &, NCV i
5%%FT5EL, BELX NCVOBRIIFERNT
HBHILEBELTHA, L LERNCELTSL
7Y - 7': lél‘-‘-i)g%\{)2)10)37)35)41)*45)‘

Birren 52137 v + DLBWETRIIL, 20°C2 5
4°COEFTIZ, NCV 28 1.2 m/sec/1'COEIE TE(L
L7z &v>3, Miyoshi 59135 v b EBfHED MCV 23,
24°Co 5 A2COBTIRERMICELRL, TOHE IR
1.3m/sec/1I°CThH o7z L LT3, iz Kraft'dy €
VEY FDBRBHEED NCV 43, 28°Ch 5 36°COHEIH
T, 2.3m/sec/I’COEIETEIT A I LEREL T
w5,

—HE PZOWTOHROKE: # % &, Henrik-
sen'®id 24°C% % 36°CORBEHEN T, EFHREPLR
BHREDO NCV 21 2.4m/sec/I"COBETELT 3 &
LTw3%, Halar 5 & KMR%E 26°CEZTET X €2

&, BEMEMCV X 1.1m/sec/1°C, HERE # 2
SCV iZ 1.7 m/sec/I"COEE TIETF LIz LT
5, 72550 ERHERREEE R IR L, NCV ik
2.79m/sec/TCOHFETHELS 2B LMEL T3, B
roHEEAB L, BOVLILARLLPDST LR
EERLTWS, FHRRCHERRELEREL LG
&, EENETIR1.72 55 2.43 m/sec/I'COEET

ETBILERLTEY, EROBEL—HL T2,

EFRHEr>o>wWTa3E, MCVOELERR
Abramson 547%%1.35 5 1.92 m/sec/1°C, Bolton
53123 1.47 m/sec/1°C, de Jesus 5*®%% 1.88 m/sec/
IPCevofE2HEL T3,

Wiz SCV R MixCV 2D W»wT 4 3 &, AFETE
RGO SCV IERIIR D MixCV L HiEE 1°C¥47:
DO NCVZEESNKEL, BEOEERMITEZ
R &N T2, Buchthal 523 SCV KDWTERED
B R R, AT (FROET — R ERERR) , EAR (58—
FHMME & b2 1lm/sec/I'CTER TV EL,
de Jesus&*® DR b UL, FAHD SCV &3 %
n#EN 2.05m/sec/I°Ck 2.01m/sec/I’CTIE L AL

&

EW & 5N, —7 Bolton 532 & MILERED
1.64 m/sec/1°Ciz 3¢ L, SEALIE T3 2.31 m/sec/1°C,
%7z Ludin 5% Zh £4 1.51 m/sec/1°C, 1.96m/
sec/I'CTIRE 1°CH7: 0 0 NCV LI BT Tx
&L, RFFREL—HL T3, REORE TENHEs
0FBROBEFELDLELLDONEL, SEBLA
RHREGESDE, ZORDERBIZEE X NCV o
BfrEaied, SERLVEMRTREOBE 21
S0, Pl L bEROBECIIVIDO T LN
-

ELERZED Y, BRADOFEIZ/IS LS
BRI A SN, BWHETIE NCVMETLTWS
Ep V919 NCV 3ET T2 &, HEb/hanzy
WREEEND,

V. BEBNONCV, NAP o6 & TR OEE

DEEZOWT

AR I T 2R, BRELSOBE I HRGY
DHERITEDERZ LwvwbiTVv 3, Douglas 593
INEEOFWEREIIREZD D OITHETESIZLD
HEINPTELTWS, 7z Franz 5% % 5
RERBEUMBINT2REOBELTANRTLS, 20
&2 e ITPCUTTRATEEE 1°C¥47: 9 3.16%
ET 20N, %EIZ2.17%  NCV 0%z
BINEP oI L 2MEL TS, ZDL> ik
DEWHRRHEC BN TY, 2oMRICL > TEED
BRI TH A,

RAETHERED H 2 RO NCV LIREOHEFE%: 24
RGP, EEER TR HERE S R0
BiEEER T, FE T oy 7 ORENERNECL
NEWZERY, BEFMCHLER > RIGETRT
ZEDRSNT WA, L LEREEHREORENAY
TH2zdH, REDEEIIEEK LA SN 5 RAEHEE
FLAEBLBWATREEDH 5, Low 532 EENIE
EM=a2—uv/,8F—»4 U % Trembler mouse % f
W, BEORELYA TS, £z X hid NCV i
B 1°CH7: b 3.2% & b, B 7 AD 3.7%I A
THAFCEIEEEZREDO R AVNE WEERLE
v, £72Q10 27°C—37C), Tihbb 3TCHD
NCV L2CONCV DL 2R FN15L1.6T
Holt & LTW3, BRKIZIE Gassel 520X DK
BEREEREC DL TERE L NCV OBE2#ANT
W3, o EENBEEAEE 1°C247- 0 1.7m/sec
5 1.9m/sec DEETEATBDIENL, BERT
BREL NCV LoMuERESHER Ao ko
ZERBELTWA, L LBEHOBEELIN
2.5°Ce/hal, REORERA2 TR vAR
v», Halar &% 2 8ERBEE O WEHE NCV L KF
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BLOBFEERH LTS, ZORRE, BREBED
NCV i LR 1°CH 72D 2.0m/sec DEIE TEAL
L, TEMBHELBEASNED T, FHETY,
EEBS T ERERO AR EH AR £ Eo s
phsdrorz, LinL Halar 5208HE Tk =2 —0
RFE-OFERTHRINTB ST, NRELERE
aEO—IRE NCV BEZAD R LATREMENDH 5, L
Eno TRERESK L LTHRIOTR AL, NCV
FHpr NCVBEBCATTER B LESH L, &
HRTl, NCVEBEMOES, SCV i 1.92m/sec/
FCOEETELL, ERNBHIDERII N E D
k.o ZOZrid Low 53208W&EELMPTV2, LHrLH
TAPAERAE I X 2K MHEES I MRE =
B U EBFTRICEND B0, & 5 RITSNE
rBEbhd, ERBEFDSCV iZ MCV ® MixCV
ZHAT, NCVETORENAE <, BEHROFEELH
ol RIBFHREEENM 22 L, BE1°CY7D
ONCV E IR EFMNEBLEL 5 2 L PEERES
T8, FOBMEEEZFWILEDD B Z L h3Hfl
&3, Davis 5 ELEy ML, BREICT v
ME—EEREREIED, ZORBEHRE L IBEOEER
REL T3, 513 37°CHED NCV OfEE: NCVE
RO EoHERAS NI L EHEL T
3, KT Y, HiBEED NCV & NCV EhEDRIC
RESEDHEENS & &, —8L Tz, NCV L=
BEZ OFEIZDWT, BRE YLD O NCV OE
fEERL T2, LdioT NCVIETHH 258, B
E1CH70DNCVE(B/IEVWEVS ZOFRER
b, REHREETIENCY CRIZTEREOBESA
RHEZLEREL TS,

RIENAP DWW T A3k, BIEEFEIZEESL
REDEEE2Z T2 o728, BERBERELRE LY
ML, ERMEEFARORE 2B, Low 523
HEev R, BEME= 2 —o/8F—=w X3z, BE
LFRIZEVBEDET, BROBEOEHELTD: L
LTw3, & RIBIIREE~ 7 X5 30°C & 40°COHS
HTRE LA CEE T, W0CHUETRL2ZCEY LT
DDLU, EEMT 2 —a/8F—= 7 2Tk 30°C
BETRBUCHA L2 L 2B T v 3, AR TR,
BERO MixNAP OIRIE I BFEEE - ORICHWE
DHEMES A S H, ERMBLRARSFBREETRL, BE
DHBIHED NAP = R TR OB L TE AR &
RusmWHEtn b 2. Lo LIRIERBIEREICEL &
ARFVRy, S STREPLELBbis.

1
7= b A ERLE LB T A A LR

£

LTw3 41 A (BER) L ERNFEE 50 ADIEh
¥ NCV (MCV, SCV, MixCV) & NAP (M{E, &
18, R DoV T, FIRMOERRES X vEER
BEORELHAN, ROBHEEL.

1. BEROERMOEREES L USHRERTE
ENBRC R TERICE» o7, & 2888, 3.6C
25 5.9COEEDIESDEMA SN, NCV, NAP #I
BIZBEL, BENESTIRTHS Z Lamant:,

2. BERO NCV ZEENBERIC L, 88T
i dm/sec 2> 5 Tm/sec BEEIZBNRT Wz, 2D
CWRRIEWNEEEL D BEROER, XEEENL D
B ofel & b—EBLTwRLEL N, &
J:NCVEERWWOXDOHETH SN, EBEED
NAP ZDWT A5 &, BEFORMIZ LEMER, RIE
BEASBERCH o5, Bfii—EoEmERs 2
Bz,

3. EXNBEHO NAP CRIETEEDEE S %5
&, MNAP, SNAP, MixNAP O#EEILEEETIC
Lo TERL TV, %7 SNAP ORE b REEE
BTE>TERLTW, ,

4. ERNBROBS, FEHRE1ICETT L,
MCV & 1.79 m/sec, SCV 1% 2.43 m/sec, MixCV 1%
1.85 m/sec DEIETEEL Tz, £-EEEE 1°C
EFT2L, 2h®h 1.7 m/sec, 2.50m/sec, 1.63
m/sec DEGTRBEL T/,

5. BEBO NAP U RIZTREOHE® 2 &,
REETWI X >TMNAP, SNAP, MixNAP D #HE
BER L, SNAPORMER LEHE L Tw, %7
MixNAP OIRIBIZREEREBETIRL>TETLTY
7z,

6. BEROS 5 NCVEBERNOD NCV 3 EHEE
1°CIET 45 &, MCV ' 1.57m/sec, SCV #31.92
m/sec, MixCV 3 1.72 m/sec DE| & TREL Tw
7o, E-REBEICCETY2E, 2hZhn1.64m/
sec, 1.82 m/sec, 1.72 m/sec DEIETEEL TVa7z,
BCSCV TR ZDOEAFEENBRLDEE I/
2ol (p<0.001).

7. NCV ZRITFEEBEEO NCV 2580 IE P/ s
Motz

PLED Z & p o RgHEEELE T 28T, *
D NCV, NAPWZRIZTREOEEIIER L MREDS
BLEZY, BHEERNOLDEAVALEDH S
EOVREE RN,

Bl 33

e 2 21270, HHEE, HH 5 > 2 BAHL
RERCEROBBERL X T, $1EAMRORTCH7
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D, RIRHEBIE, 58y o R R R E
FEREREFIFXHERICOr s B LET. #HeTH
KOEBA VL ZW - EERERAB=NERE, IOz
SFele, NAREREE, SRAEEFIMHRFHEZHE TR
REF 1% 6 FICRIRKEEFHTBRRREIRS LE
MERECHECE#OLLET.
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Abstract

The present study was performed to investigate the effect of temperature on nerve conduction
velocity (NCV) and nerve action potential (NAP) of patients treated with antiepileptics. Motor
nerve conduction velocity (MCV), sensory nerve conduction velocity (SCV) and mixed nerve
conduction velocity (MixCV) along the median nerve were examined in 41 patients treated with
various kinds of antiepileptic drugs and 50 normal controls. Threshold, amplitude and duration
of NAP were also recorded. Skin temperature and deep temperature at the depth of lcm were
measured at a point of 7cm proximal from the wrist joint. Both forearms were cooled by being
put in a water bath at 20°C for 15 minutes.

Baseline temperature ranged from 3.6 to 5.9°C, which indicates the importance of temper-
ature for NCV measurement. Baseline NCVs of the patients were significantly slower than those
of the normal controls by approximately 4 to 7m/sec, the slowings being partially due to lower
baseline temperature. Slowed MCV, SCV and MixCV were found respectively in 41%, 44% and
38% of the patients (delayed NCV group). Baseline NAPs of the patients showed higher thresh-
olds and smaller amplitudes than those of the normal controls, but durations showed no constant
tendency.

Gradual increase in threshold of sensory NAP and progressive prolongation of durations of
NAPs were found in the normal controls and the patients at lower temperature. Moreover,
amplitude of mixed NAP of the patients slightly decreased at lower temperature. There were
significant correlations between temperature and NCVs in the normal controls and the delayed
NCV group in the patients (p<0.001). MCV, SCV and MixCV of the normal controls were
altered at a rate of 1.85, 2.43 and 1.79m/sec/1°C for deep temperature ranged from 35.9 to
27.0°C. The corresponding values of the delayed NCV group were 1.57, 1.92 and 1.72m/sec/1°C
for deep temperature ranged from 35.6 to 25.5°C. The rate of SCV change per degree of tem-
perature of the delayed NCV group was significantly smaller than that of the normal controls
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(p<0.001). The slower the baseline NCVs were, the smaller were the NCV gradients calculated
from the following equation: (baseline NCV — NCV after cooling) / (baseline temperature —
temperature after cooling). These data suggest that the effect of temperature on NCV and NAP
differ between the injured and intact nerves, and the temperature correction value of NCV
should be individually determined.



