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Role of the Vestibular and Medullary Reticular Neuclei for the Motor Evoked Potentials in
Rats. Min Sun Kim, Moon Young Lee, Sung Ho Lee, Jae Hyo Kim, and Byung Rim Park Department of
Physiology, Wonkwang University School of Medicine, Iksan 570—749, Korea

The motor evoked potentials (MEPs) have been advocated as a method of monitoring the integrity of spinal
efferent pathways in various injury models of the central nervous system. However, there were many disputes
about origin sites of MEPs generated by transcranial electrical stimulation. The purpose of present study was
to investigate the effect of major extrapyramidal motor nuclei such as lateral vestibular nucleus (VN) and medullary
reticular nucleus (mRTN) on any components of the MEPs in adult Sprague-Dalwey rats. MEPs were evoked
by electrical stimulation of the right sensorimotor cortex through a stainless steel screw with 0.5mm in diameter,
and recorded epidurally at T9 - T10 spinal cord levels by using a pair of teflon-coated stainless steel wire electrodes
with 1mm exposed tip. In order to inject lidocaine and make a lesion, insulated long dental needle with noninsulated
tips were placed stareotoxically in VN and mRTN. Lidocaine of 2~3 pl was injected into either VN or mRTN.
The normal MEPs were composed of typical four reproducible waves; P1, P2, P3, P4. The first wave (P1)
was shown at a mean latency of 1.2 ms, corresponding to a conduction velocity of 67.5 m/sec. The latencies
of MEPs were shortened and the amplitudes were increased as stimulus intensity was increased. The amplitudes
of P1 and P2 were more decreased among 4 waves of MEPs after lidocaine microinjection into mRTN. Especially,
the amplitude of P1 was decreased by 50% after lidocaine microinjection into bilateral mRTN. On the other
hand, lidocaine microinjection into VN reduced the amplitudes of P3 and P4 than other MEP waves. However,
the latencies of MEPs were not changed by lidocaine microinjection into either VN or mRTN. These results
suggest that the vestibular and reticular nuclei contribute to partially different role in generation of MEPs elicited
by transcranial electrical stimulation.
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A THHsPHA AT v Ackio] eFE 3 gl
o} ghebd oleiat AR Fo shiz A 1A
2| Al (evoked potential monitoring)7} 34174 Al 2] of&] Al
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A9 FHARAS 2 715 F2 W theh@atl et al,
1985). 22|} HyEFE $57159 38 B 9
+ F9E A5 AFolr] wlEFol(Eidelberg et al, 1981;
Yu & Eidelbergs, 1981; Alstermark et al, 1987; Little et al,
1988) SSEPE: H4-£4F $57159) 343} clniol
4202 YPHoT SSEPE 34 U B B3
U &7 FEBATE A2 2R S| e
(York et al, 1983).

At mopololA szl e HAAATFehe 3%
TEE Aot LA 2 A e, o] AL 5%
27 9 (motor evoked potentials)z} 3kch(Levy, 1983; Levy
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Fehlings et al, 1989).
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< 715202 33 Qrh(Levy et al, 1984; Amassian et al,
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Fig. 1. Site of lidocaine microinjection in the right medullary

reticular nucleus (RTN) and the right vestibular nucleus (VN).
Py, pyramidal tract; 4V, 4th ventricle; ICP, inferior cerebellar
peduncle; Vne, vestibular nerve. The lesion was made by
current injection with DC 1 mA for 20 sec.
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Fig. 2. The spinal cord MEPs evoked by electrical stimulation
with various stimulus intensities. Stimulation intensities were
IX (4 mA), 1.5X, 2X, 3X, 4X threshold intensity and
duration was 0.1 ms.
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Fig. 3. The change of the spinal cord MEPs before (A), after
lidocaine microinjection into unilateral medullary reticular
nucleus (B) and bilateral reticular nuclei (C). Transcortical
stimulation was performed with 8 mA of intensity and 0.1
ms of duration.

Table 1. Characteristics of motor evoked potentials (MEPs)
recorded from the spinal cord of 7 rats

Conduction

Waves La(;ilsl;: y Velocity Am(zl\l;;l de
(m/sec)
P1 1.20+0.03 67.5x1.5 724+0.8
P2 1.74+0.06 48.5+1.7 46.5+0.6
P3 2.21+008 370x1.1 30.1+04
P4 2.70+£0.09 30.8x1.1 28.0+04

Values are mean+SE.
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Fig. 4. Percent change of amplitude of the spinal cord MEPs
after lidocaine microinjection into unilateral medullary
reticular nucleus (A), and bilateral medullary reticular nuclei
(B). P1, P2, P3, P4 represent the first, second, third, and forth
wave of MEPs, respectively. C, normal MEPs before lidocaine
treatment (100%).
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thFig. 3A, 6A). gutd o2 A4 +EHLA9E 54
g4 HY oz FARHANeH, AFFE Ed3= £4
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€ FYF4 7t gern, A 88 4995 F
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Fig. 5. The change of latency of the spinal cord MEPs after

lidocaine microinjection into unilateral medullary reticular

nucleus (A), and bilateral medullary reticular nuclei (B). Other
notations are the same as in Fig. 4.
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Fig. 6. The change of the spinal cord MEPs before (A), after
lidocaine microinjection into unilateral vestibular nucleus (B),
and bilateral vestibular nuclei (C). Intensity and duration of
electrical stimulation were 9 mA, 0.1 ms, respectively.
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Fig. 7. Percent change of amplitude of the spinal cord MEPs
after lidocaine microinjection into unilateral vestibular nucleus
(A), and bilateral vestibular nuclei (B). Other notations are
the same as in Fig. 4.
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Fig. 8. The change of latency of the spinal cord MEPs after
lidocaine microinjection into unilateral vestibular nucleus (A),
and bilateral vestibular nuclei (B). Other notations are the
same as in Fig. 4.
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AZA A97e) Sxol Seto] Ao AE&EE
60~80 mjseco 2, 1 33 5-& 72| 7 FEE! 9
g FAAEAY AR g3 Jehdoban e
(Levy et al, 1984, 1986; Amassian et al, 1987). (=3} | o] 4]
£ o189 A7IRTel eko] HF U ZLolH &
SR L7 7)1 5= 9 = ull(Elger et al, 1977; Patil et al,
1985; Fehlings et al, 1988, 1989; Zapulla et al, 1988; Dull
et al, 1990; Ryder et al, 1991), Fehlings5-(1991)} Elgers
(9712 FHANA 7158 FFHEA9A7E 18 D sy &
3~4709] 1 sty o 2 A= 9lu, AEEET 60~67
mjsec 5 EFFoIA 7158 S5 LA $ A2}
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et al, 1977; Kuypers et al, 1981). &, 31F 9] HAHFZ =
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o 249§ AAMEZ FALO) S5 AAE 05~
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o) S| AAS AN 7150 HAASZY AESET) 4~6
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aeu £ Ageld RE U AFE AS
£%57} 30 mjsec ojAto g HAXLTY ATELE R}
wstow, 53] P19 AE£E7} 67. 5 mysec o]+ ol
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719 Fae Al A g g Ee] 77
9] Zra ke AR, P39 P47} P, P2Rv} B Hol
Raste A% By oHE 4YATIE HFolA
FAAS 2o} ARSI TGS Yk A% 24
-2-(Kuypers, 1981; Paxinos, 1985) Actsl9l & v &F9
A9 SHH5e) A7 BAY Anst $ASICHLevy
et al, 1984; 1986; Fehlings et al, 1988; Zapulla et al, 1988;
Kim et al, 1991). =3t H¢E AH oz AdAL uf
$ERURIAY 8719 277} chpg P WBE
Hglrl(Adamson et al, 1989). &, %& 34+5 Achspr
BE $E4099 2719 54719 dabt gglent,
52t Qe 35 A4S AR E A P P2
717 el gich. HARG Y ARHGF A T
& S4g ks PL P2, P3, P42 707k 9@

Z Ho|m Z3(Adamson et al, 1989) X A& o)A &1
AgAze FAs
A3z AR AR 7153 Al o3t ¢
SR Arle 3 WSE BYAT FET el
W8S HolA gt olB® A% £ A
g 2% 529 ¥ U A5 £44 2277 B4R
o ZolR Azhel AxekA| RkchLevy et al, 1986;
Fehlings et al, 1989; Oro et al, 1987; Beradelli et al, 1987,
Adamson et al, 1989). o]&]3} o] ojulx B A )| 4]
AZEE] BRI AR 7)5H o2 Al
3 AREE Aol fofsle 4 AFAB 2 F4E
S A 715 23 Yol AHEEY AEs B4R
Q7] ol EFHEANY 2 FaEHd e
FEI e HEE Kol ¢ Zleg ARFr. ol F
FARER F 57150 B9 Aol vl 4
EAA A 2l Aash AEV = R4
Q) Azl 3 A2 4 glrh(Dominkus et al, 1990;
Ferbert et al, 1992; Zieli & Schramm, 1991; Zenter et al,
1981).
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