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Nerve Conduction Velocity through the Ventral Root Afferent Fibers in the Cat

Jun Kim, Sang Ik Hwang and Won Kyung Ho*

Department of Physiology, College of Medicine, Seoul National
Untersity and Chungbuk National Uniersity*

This study was aimed to investigate whether the conduction velocity of nerve impulses through the
ventral afferent fibers is constant along their entire courses in dorsal as well as in ventral roots.

Cats were anesthetized with g-chloralose (60 mg/kg, i.p.) and artificially ventilated. Laminectomies
were done on L4-S1 spinal vertebrae to expose the lumbosacral spinal cord. Both ventral and dorsal
roots of L7 or Sl spinal segments were isolated and cut near the spinal cord. Ventral roots were placed
on 6-lead stimulating electrodes and stimulated with supra C-threshold intensity. Divided dorsal root
fascicles were placed on bipolar recording electrodes and single fiber units activated by the stimulation
of the ventral roots were identified.

Followings are the results obtained:

1) A total of 27 VRA units were identified. 10 units of them conducted impulses slower than
2 m/sec. Conduction velocities of the remaining units were in the range of 3.11 —20.91 m/sec.

2) In 12 units conduction velocities of the VRA units through dorsal(CVyg) and venral roots(CVpg)
were determined respectively. There was a tendency to conduct impulses faster through dorsal roots(CV
pr=8.19+3.26 m/sec) than ventral roots(CVpz=3.46+1.02 m/sec).

From the above results we confirmed that there exist nerve fibers in continuity between the spinal
ventral and dorsal roots but we could not ascertain whether there is a change in conduction velocity

through the entire course of ventral afferent unit.
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Diagrams of experimental set up and
calculation method. In A, the dorsal root
was divided under a dissecting microscope
until single unit activity could be record-
ed. The activity was elicited by stimula-
ting the ventral root of the same segment
with an 6-ead electrode (interlead dis-
tance, 3mm). In B, ventral root condu-
ction velocity (CVvR) was calculated by
dividing the latency difference with inter-
lead distance and dorsal root conduction
velocity (CVpR) was calculated from the
equations shown. CDP, cord dorsum
potential; DR, dorsal root ; DRG, dorsal
root ganglion ; SUA, single unit activity
VR , ventral root ; CV, conduction velo-
city ; D, conduction distance ; t,conduc-
tion time.
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Fig. 2. Examples of single unit activity recorded
from fascicles of dorsal roots while ven-
tral roots were being stimulated. The
trace in the pannel A was obtained by
averaging the signals 64 times and those in
the pannel B and C were 32 time averaged

ones. Arrows indicate single unit activities.
Horizontal bars are time scales of 10 msec.
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Identification of single unit activity. An
all or none response to graded stimulation
near threshold intensity verified the re-
corded activity was a single unit activity.
The white arrow indicates the point
where the spike was missed. Black arrows
indicate the time of stimulation.
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A histogram of conduction velocity of
ventral root afferent fibers identified.
Conduction velocity was calculated by di-
viding the latency with the distance bet-
ween the (—) lead of stimulation electro-
de and the active lead of recording elec-
trode. About one third of a total of 27
single units belonged to C-fiber group
and the remaining two-thirds were AS§-
fibers.
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Fig. 5. Comparison of conduction velocities of

ventral root afferent fibers along their
courses in ventral and dorsal roots. VR-
DR represents conduction velocities de-
termined by the same method as those in
Fig. 4.
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