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Myotopical arrangement of motor nucleus in the lower
brainstem; With special references to the masticatory,

facial and tongue muscles - motoneurons

Masanori Uemura, Kaoru Wada and Shoji Tabata

Department of Oral Anatomy, 1st Division, Kagoshima University Dental School,
8-35-1 Sakuragaoka, Kagoshima 890, Japan

Abstract

Myotopical arrangement of motoneurons innervating oro-facial muscles in lower brainstem
was reviewed. The trigeminal nerve supplies masticatory and 2 tensor muscles. Motoneurons of
jaw opener and closer of masticatory muscles were distributed in the dorsolateral and ventrome-
dial divisions of the trigeminal motor nucleus, respectively. Though the tensor tympani
motoneurons were located ventrolateral to the trigeminal motor nucleus in the reticular forma-
tion, not in the nucleus, the tensor veli motoneurons existed close Lo area of the lateral ptery-
goid motoneurons. Motoncurons of the posterior digastric muscle were located in the accessory
facial nucleus followed the trigeminal motor nucleus caudally. Superficial facial muscle (mimetic
muscle) motoneurons were localized in the facial nucleus, on the other hand, deep facial muscles
motoneurons were distributed in the reticular formation around the facial nucleus. The ven-
tromedial (or ventral) and dorsolateral { or dorsal) divisions of the hypoglossal nucleus inner-
vated protrusor and retractor of tongue muscles, respectively. Extrinsic tongue muscle
motoneurons were situated in lateral and ventral portions of this nucleus, and intrinsic muscle
motoneurons in medial portion. Myotopical distribution pattern of motoneurons among animal
species had a small difference. whereas motoneurons of each muscle was arranged almost
according to the principle mentioned above.
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Role of the leukocytes in periodontal health and disease.
Yuichi [zumi

Department of Periodontology, Kagoshima University Dental School,
8-35-1 Sakuragaoka, Kagoshima 890, Japan

Abstract :

Leukocytes are involved in the cellular and humoral defense of the organism against foreign
material. The protective function of the leukocytes is demonstrated by the fact that the pa-
tients with leukocyte disorders present unusually rapid and severe periodontal disease. In
addition, the patients with early onset or rapidly progressing forms of periodontal disease
often exhibit relatively subtle leukocyte defects.

Granulocyles, comprised in the leukocytes, have two distinct cytoplasmic lysosomal granules
that contain specific enzyme activities capable of degrading bacterial cell walls as well as host
tissues. A variety of proteases released from granulocytes may play a destructive role in
periodontal tissue components. Much has examined the potential of measuring levels of various
substances found in gingival crevicular fluid (GCF) as indicators of periodontal disease prog-
ression. The levels of elastase and cathepsin G discharged [rom lysosome of granulocyte are
elevated in the GCF of the patients with gingivitis and periodontitis. The activity of these en-
zymes is modulated by specific inhibitors either locally or circulating in plasma. Our investiga-
tion that examined the possible relationship between periodontal clinical parameters and GCF
elastase, cathepsin G and their inhibitor complex levels may be developed to clarify the
periodontal disease activity.

HLA system, regulating the immune response, have been found to be associated with various
diseases, especially autoimmune diseases. Several studies have demonstrated the linkage be-
tween HLA system and early onset and rapidly progressing forms of periodontal diseasc. HLA
system may be associated with low or non-responsiveness to plaque bacterial antigens which
could result in disease progression.
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Fig. 1 . Clinical status and dental radiographs at the period of a fall in the number of circulating neutrophil
leukocytes. ( 11-year-old male patient with cyclic neutropenia )
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Fig. 3 I Clinical status and dental radiographs of a 16-vear-old male patient with Down’s syndrome and periodon-

Litis.
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Fig. 4 { Neutrophil chemotaxis of Down’s syndrome patients and healthy subjects by the agarose plate method and
the Boyden chamber method. Solid and dotted lines indicate the mean and SD respectively. Down's syn-
drome patients showed significantly lower chemotaxis than healthy subjects.

( Mann- Whitney test, P<0.01 ) ( Quoted from Izumi, Y. et al*" )
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Fig. 5 Relation between prevalence of bone loss and neutrophil chemotaxis in Down's syndrome patients. Signifi-
cantly depressed chemotaxis was found in the severe bone loss group of DS patients by both methods.
( Mann- Whitney test, P<0.01 )
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Fig. 6 © Histological features of the human gingival sections incubated with either the granule extract from PMNs

(left) or a saline solution (right) for 3 hours. It was showed that the granule extract destroyed the

epithelial structure and degenerated the connective tissues of the gingiva. (Quoted from Izumi, Y.*')

PMNs (left) or a saline solution {(right) for 5 days once a day.

7 . Histological features of the periodontal tissues in Wistar rats injected either the granule extract from

The experimental areas in rats showed

the destruction of epithelial strueture, the fibrinoid-like degeneration and the inflammatory cells infiltra-

tion. ( Quoted from lzumi, Y.™)
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Table 1 : HLA frequencies in periodontal discases. (Quoted from Izumi, Y. et al.?®)
Authors Diagnosis Age HLA
Terasaki et al. (1975) JP/Periodontitis 13-30 A2 decreased
Kaslick et al. (1975) JP/Periodontitis 13-30 A2 decreased
Reinholdt et al. (1977) JP 11-29 A9, A28, Bw15 increased
Kaslick et al. (1980) JP/Periodontitis 13-30 A2, decreased
Cullinan et al. (1980) JP £25 No statistical difference
Saxén et al. (1984) JP <20 No linkage with HLA
Goteiner el al. (1984) Periodontitis 29-68 A28, BS decreased
Cogen el al. (1986) JP 13-22 A33, DR2 increased
Klouda et al. (1986) RPP 23-39 A9 increased
Katz et al. (1887) RPP 21-35 DR4 increased
Amer et al. (1988) RPP 25-40 A9 increased, A10 decreased
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P. gingivalis
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Fig. 10 I Clinical status and dental radiographs prior to periodontal therapy of a 20-year-old female patient with

juvenile periodontitis,

Titer ( 2")
oo
]

Py Pi Bi Ca Aa Ee n

Fig. 11 I ELISA for 1gG antibody to ultrasonicated periodontal pathogens in a 20-vear-old-female patient with
juvenile periodontitis.

Solid lines indicate the mean & 2 S.D. determined from healthy subjects.
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Table 2 : Leukocyte function analysis in a 20-ycar-old female patient with juvenile periodontitis.

JP patient Healthy subjects
Chemotaxis
Agarose plate method(C.1.)
PUN 1.50 1.94+ 0. 21
MN - 1.75+ 0. 55
Boyden method(cells/field)
PMN 75.4 104.0+ 13.0
HN 35.8 40.5+11.8
Bactericidal activity(X survival)
PHMN 9.51 7.85+ 3.16
15-1lipoxygenase activity
(15-HETE ng/mg protein)
PMN 0.174 0.410+ 0.138

Table 3 © HLA phenotypic observations in a 20-ycar-old female patient with juvenile periodontitis and
her parents.

HLA phenotype

age diag.

A B c DR DQ
Patient 20 JP 2 - w7 2 vl

9(w24) 5(w52) wl 4 w3
Father 54 AP 9(w24) 5(w52) vl 4 w3

- - - 9 wl
Mother 43 AP 2

- w7 2 wl
9(w24) 40 (w60) w3 9 -
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Fig. 12 Clinical status 12 months and dental radiographs 6 months alter treatment of the same patient as Fig. 10
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Abstract
Ordering and age-hardening behaviors in Cuo.5Auo.5-xNix alloys (in at%, x=0 ~ 11.9) were
investigated by means of electrical resistivity measurement, hardness test, X-ray diffraction and
transmission electron microscopy. In addition, corrosion in alloys mentioned above was also
evaluated.

The effects of Ni contents on ordering and age-hardening behaviors were as follows :

1) For each alloy aged for up to 50000min at 300°C, the maximum value of hardness
ranged between 275 and 330 Hv and decreased little by little depending on the increase of Ni
contents(at %). And the aging time when softening started increased slightly in order of alloys
CA-1, CAN-2 and -3 and also the softcning rate was suppressed by degrees. For the alloys
CAN-4 and -5, the softening rate at the overaging stage was very slow.

2) Upon aging treatment at 300°C, a single phase with the CuAu I-type superstructure was
produced in the alloys CA-1, CAN-2 and -3. On the other hand, in the alloys CAN-4 and -5,
a mixture of a CuAu I-type ordered phase and a small amount of nickel-rich a 2 phase with the
face-centered cubic structure was produced.

From these results, it can be seen that the hardening would be due to the introduction of

35
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coherency strain at the interface between the CuAu I nuclei and the surrounding matrix and

that a loss of coherency strain at interface occurred by twinning brought about softening of

the alloy, i.e., overaging.

Potentiodynamic (— 500 to 1000mV) and potentiostatic (750mV, 600s) polarization measure-

ments were conducted in 1%NaCl solution (37'C) deaerated with N2 gas bubbling,
num (a counter electrode) and KCI saturated Ag/AgCl (a reference electrode) .

using a plati-
For the

CuosAuos-xNix alloys tested in the present study, it was found that there was little difference

in Q values between the disordered and the ordered alloys

and that the Q values would be

mainly controlled by the dissolution of Cu from the CuosAuos-xNix alloys and Ni was little dis-

solved.

Key words :

CuosAuos-xNix Alloy, Age-hardening, Overaging, Hardness test, Electrical resistivity
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Table 1 Chemical compositions of CuosAuos-xNix alloys examined

Composition (at %)

Alloy

Cu Au Ni
CA-1 49.9 50.1 0
CAN-=-2 50.0 47.2 2.8
CAN-3 419.9 44.1 6.0
CAN—-4 49.9 41.0 9.1
CAN-5 49.9 38.2 11.9
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Fig. 1 Electrical resistivity changes in CuosAuos-xNix
alloys with temperature during continuous heating
(a) and the associated temperature derivative
curves {b) . A heating rate of 0.1°C/min was cm-
ploved.
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Fig. 2 Variation of Vickers hardness number in alloys
CA-1, CAN-2, CAN-3, CAN-4 and CAN-5 with time
during aging at 170°C.
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Fig. 3 Variation of Vickers hardness number in the alloy
CAN-3 with time during aging at 170°C. as quen-
ched into ice brine(-18°C), water (R.T.) and silicone
oil (R.T.) in solution treatment. respectively.
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Fig. 4 Variation of Vickers hardness number in alloys
CA-1, CAN-2 and CAN-3 with time during aging at
300°C.

Fig.5 I2I@EECAN-4, -5(22VWTEFRLFNI00
T THHAM % Lottt igiz iy, 2o
& 912 CuosAuwos-xNix 8% 2207 V- TI20H
LB, 848017035 & U8300C T X HEHEF IS
L B FMMOEEY DR (i) 26, NiREX
0~6.0at%FTnEE& (CA-1, CAN-2,
-3) OEHHIE Cuau T HIBIHBEHTH Y, £
UloNi&dinzli+s864% (CAN-4, -5) T
&, CuAu I BIBIHIHT & it Ni B (b (MiOaL A
T-0 afl) o 2HHFIRETH S LItk B,
HE ORI O, Cudu I BRI
HHMOSEE (CuAul + @) 2HERDOESEIC
SELT, ROLIIEHRTLILENTES, Thb
5. CuAu I BJBLRIHIEAIR 0 & & DR R T L3E 13
170C DA I THO THL L 10BN 2 72
&t (303~327Hv) 1EL 7o ZOHRMAL KIS
BAERAT LA HIE I3 NI RIE DI & 3t



40 w o E —B B #

400

300 |

]

2

B —o— CAN-4

© 200

T —8— CAN-5
1 oo 1 L 1

al [l 1
010" 10° 10" 102 10°® 10*

Aging time (min)
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Fig. 6 Changes in X-ray diffraction patterns in alloys
CA-1 and CAN-3 during aging at 300°C for various
periods.
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CAN-3 with time during aging at 300°C.
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Fig. 9 Variation of long—range—order parameter S’ in
alloys CA-1 and CAN-3 with time during aging at
300°C.
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Fig. 10 Bright-field images of the alloys CA-1(a) and CAN-3(b) aged at 300°C for 30000min.

Table 2 Average size of antiphase domains (nm)

Aging time

Alloy

o 10 min 3 [](){)(Jmin
CA-1 38 472
CAN-3 a6 .55
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Table 3 Electrochemical reaction and equilibrium electrode potential (Ee) of each ingredient

(Cu, Ni and Ag) in CuosAuos-

xNix alloys tested

Electrochemical reaction - 1 EemV)(at 37%)
Ni = Ni*T + 2 —432
Cu+Cl1™ = .(Cull + e —53
Cut = cu*! + e —29
Cu = Cu*’ + Ze 154
Cu = Cu " + e 339
CuCl = Cu?t+C1” + e 363
Au+4Cl1™ = (AuCl,) + e 810

The counter and reference clectrodes were platinum and KCI saturated Ag/AgCl, respectively.
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Fig. 11 Changes in the anodic polarization curves of
CuosAuos-xNix alloys in 1%NaCl corrosive solution
at 37°C, deacrated by Nz gas bubbling. The tests
were carried out between -500 and 1000mV at a
scanning rate of ImV /s.

(a) : solution treated at 700°C for 30min and
then quenched into ice brine (-18°C).

(b) : aged at 300°C for 10000min after the solu-
tion treatment.
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Fig. 12 Variation of current density in CuosAuos-xNix
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alloys with time. In order to obtain the value of
Q . potentiostatic polarization measurement was
performed at a constant potential of 750mV for
600s in 1%NaCl corrosive solution aL 37°C. deaer-
ated by N2 gas bubbling.

(a) : solution treated at 700°C for 30min and

then quenched into ice brine(-18°C).
(b) : aged at 300°C for 10000min after the solu-

tion treatment.
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Fig. 13 Variation of Q values with Ni content (at%).
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