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MORPHOLOGY OF THE TERMINAL ARBORS FROM THE MASSETERIC
MUSCLE SPINDLE AFFERENTS IN THE TRIGEMINAL MOTOR NUCLEUS*

Kyung-Woo Lee, Yong-Chul Bae, Chin-Soo Kim
Department of Dentistry Graduate School, Kyungpook National University
Taegu, Korea

Muscle spindle afferents from masseter muscle were labelled by the intra-axonal HRP injection
and were processed for light microscopic reconstruction.

Regions containing terminal arbors scattered in the central portion of the masseteric motor
neuron pooltype I a) and those restricted to 2—3 small portion of it(type II) were selected
and processed for electronmicroscopic analysis with serial sections.

The shape of the labelled boutons was dome or elongated shape. Scalloped or glomerulus
shape with peripherial indentation containing pie or postsynaptic newronal propiles, which is
occasionally found in the trigeminal main sensory nucleus and spinal dorsal horn, was not
observed.

Both type la and type II boutons had pale axoplasm and contained clear, spherical vesicles
of uniform size(dia - 49—52nm) and occasionally large dense cored vesicles(dia . 87— 118nm).
The synaptic vesicles were evenly distributed throughout the boutons although there was a slight
tendency of vesicles to accumulate at the presynaptic site.

The average of short and long diameter(short D.+long D./2) of type I a bouton was smaller
than that of type II bouton. All the labelled boutons, which showed prominent postsynaptic
density, large synaptic area and multiple synaptic contact, made asymmetrical synaptic contact
with postsynaptic neuronal propiles.

Most of the type Ia and type II boutons made synaptic contact with only one neuronal propile
and boutons which shows synaptic contact or more neuronal propiles was not observed.

Most of the type Ia boutons(87.2% ) were presynaptic to the soma or proximal dendrite and
a few remainder(12.8% ) made synaptic contact with dendritic shaft or distal dendrite.

In contrast, majority of type II boutons showed synaptic contact with dendritic shaft and
rematnder with soma or proximal dendrite.
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In conclusion, terminal boutons which participate in the excitatory monosynaptic jaw jerk
reflex made synaptic contact with more proximal region of the neuron, and showed very simple
synaptic connection, compared with those from the primary afferenst in the other region of the
central nervous system such as spinal dorsal horn and trigeminal main sensory nucleus which
assumed to be responsible for the mediating pain, tactile sensation, sensory processing or sensory

discrimination.

* A thesis submitted to the Council of the Graduate School of Kyungpook National University
in partial fulfillment of the requivements for the degree of Doctor of Dental Science tn June

1994.
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Fig. 1. Ca_mera lucida drawings of type Ia(la, ¢) and type II(ib, d) terminals in

trigeminal motor nucleus at low power(1a, b) and higher power magnifications
(1c, d). Scale bar indicates 100zm.

bc : branchium conjunctivum, Vmes : trigeminal mesencephalic nucleus,
Vmo : trigeminal motor nucleus, Vp : frigeminal main sensory nucleus,
Vir  : spinal trigeminal tract, 5N : motor root of frigeminal nerve.
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Table 1. Size(um) of labelied type la and type Il endings in trigeminal motor nucleus

(Mean=S,D. , um)

No. of endings long D. short D, Average D,
analyzed (long D+short D)/2
type Ia 39 *1.91%0.63 '0.94%0.28 *1.42%0. 40
type Il 71 2.87x1.34 1.67%0. 60 2.27%0.81

D : diameter,

* indicate significant difference between the type Ia and Type Il endings

at the 0.05 level(student t-test),



Table 2. Frequency(%) of labelled type Ia and type II endings according to the
number of synaptic contacts in trigeminal motor nucleus

No, of one 2 3

endings contact contact contact
type la 39 94,87 5.13 0
type Il 71 85.92 11.27 2.81

Table 3. Frequency(%) labelled type Ia and type II endings according to the types
of synaptic neuronal propiles in trigeminal motor nucleus

No, of soma Pd d. shaft Pd and soma and
endings only only only d. shaft d. shaft

type Ta 39 5.13 82.05  10.26 2.56 0
type II 71 12.68 21.13 59.15 5.63 1.41
pd: proximal dendrite, d.shaft: dendritic shaft

(%)

100+

It

NN N

M typela W type !l

NN NN NN

1 contact 2 contacts 3 contacts

Fig. 2. Frequency(%) of labelled type Ia and type II endings according to the
number of their synapting neuronal propiles in trigeminal motor nucleus.
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Fig. 3. Frequency(%) of labelled type Ia and type I endings according to the types
of synaptic neuronal propiles in trigeminal motor nucleus.
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Legends for Figures

. 4. The labelled type la bouton containing clear, spherical synaptic vesicles

makes synaptic contact with proximal dendrite(pd). Note the large dense

cored visicle(arrow). Synaptic contacts are shown between arrowheads.
Scale bar : 500nm,

. The labelled type Ia bouton makes synaptic contact with dendritic

spine(ds). Note that labelled collateral gives rise to the bouton
immediately after shedding off the myelin sheath. Scale bar : 500nm.

. The labelled typell bouton synapses with dendrite(d). Arrow indicates

direction of synaptic transmission. Note the large postsynaptic density.
Scale bar : 500nm,

. The labelled type Il bouton makes synaptic contact with both the soma

and its spine(s). Arrow indicates direction of synaptic transmission.
Scale bar : 500nm.

. The labelled bouton synapses with 2 dendrites, one, dendritic spine(dls)

and the other, dendritic shaft(d2). Dendritic spine(dls) in 8a is originated
from the dendritic shaft(dl) at the upper left of 8b. Arrows indicate
direction of synaptic transmission. The section "b” is approximately
400mm apart from the section "a”. Scale bar : 500nm,
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