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Fig. 1 The Nili coii spring was ligated between
upper righr molar and upper right incisor.

25-30//m )
0.1M PB(phosphate buffer)
well . 0.AM PB 0.05M
PBS(phosphate buffered saline)
0.5% H202 30
0.05M PBS 10 3 .
4% normal rabbit
serum(NRS)(Vector Co., U.S.A) 2
0.3% triton in 0.05M PBS 4000
(sheep polyclonal c-fos antiserumKGe-
nosys Co.) 2 4°C
ovemight . 0.3% triton in 0.05M PBS
10 3 200 rabbit anti sheep
IgG(BA-6000®, Vector Co.,, U.S.A)) 2

0.3% triton in 0.05M PBS 10 3

avidin-biotin peroxidase complex(Vectastain®, ABC
kit Vector lab., Inc., U.S.A) 2

0.3% triton in 0.05M PBS 10

0.05M PBS 10 2

0.05% 3.3'-diaminobenzidine
(DAB) 0.01% H202 0.05M PBS
0.05M PBS
cresyl violet

0.05M PBS

100

c-Fos

Fig. 2. The Schematlo drawing of trigeminal nucleus
complex +0.8mm(vi), +0.8mm rostral from
obex(most caudal part of subnucleus
interpolaris). +0.4mm(vi/vc), +0.4mm
rostral from  obex(transition zone of
subnucleus interpolaris and subn cleus
caudalis), -0.4mm (Vc), -0.4mm caudal from
obex(subn cie s caudalis), -2.4mm(C1).
-24mm ca dal from obex (upper cervical
dorsal horn(C1 levely)y CC, cerebral cortex
Th, thalamus TG, trigeminal ganglion Vp.
principal sensory nucle s: Vo, subnucleus
oralis Vi, subn cleus interpolaris Vc,
subnucleus caudalis SC. spinal cord.

C-fos
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Fig. 3. Camera lucida drawings of c-fos Immuno-
reactive like cells in anesthetic rats without
orthodontic force +0.8 +0.8mm rostral
from obex, most caudal part
subnucleus Interpolaris +0.4 +0.4mm
rostral from obex, transition zone of
s bn cleus interpolaris and s bn cie s
caudalis -0.4 -0.4mm caudal from obex,
subnucleus caudalis -2.4 -2.4mm caudal
from obex, upper cervical dorsal horn(Ci

level).
obex +0.8mm(Vi)
40.4mm(Vi/Vc) obex
-0.4mm(Vc), 1 —-2.4mm
3
camera lucida (Fig. 2.).
1.

deep bundle . |
\Y | 2-3

444
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Fig. 4a. Camera lucida drawings of c-fos immuno-
reactlve like cells after tooth movement
for 1 hour and 3 hours: +0.8: +0.8mm
rostral from obex, most caudal part of
subnucleus interpolaris +0.4: +0.4mm
rostral from obex, transition zone of
subn cie s Interpolaris and subn cleus
caudalis -0.4 -0.4mm caudal from
obex, s bn cleus caudalis -2.4 -2.4mm
caudal from obex, upper cervical dorsal
horn(Ci level), The left side of each
section was Ipsilateral to orthodontic

force
. Hi
v n
deep bundle .V
deep bundle solitary tract m
v ffl
v
c-fos
C-fos
i n
obex +0.8mm(Vi),
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Fig. 4b. Camera | da drawings of c-fos immuno- Fig. 4c. Camera lucida drawings of c-fos imm ner
reactive like cells after tooth movement reactive like cells after tooth movement
for 6 hours and 12 hours: +0.8 +0.8mm for 1 day and 3 days +0.8 +0.8mm
rostral from obex, most ca dal part of rostral from obex, most ca dal part of
s bn cie s interpolaris +0.4 +0.4mm subn cleus interpolaris +0.4: +0.4mm
rostral from obex, transiti n zone of rostral from obex, transition zone of
s bnucle s interpolaris and s bn cie s s bn cleus interpolaris and s bnucle s
caudalis -0.4 -04mm caudal from caudalis; -0.4'. -0.4mm caudal from obex,
obex, s bn cie s caudalis -2.4 -2.4mm s b cleus caudalis -2.4 -2.4mm caudal
ca dal from obex, pper cervical dorsal from obex, upper cervical dorsal horn(Ci
horn(Ci level),The left side of each level) The left side of each section was
section was ipsilateral to orthodontic ipsilateral to orthodontic force.
force.

+0.4mm(Vi/Vc) obex -0.4mm (Vc), ,
1 -2.4mm 3 C-fos )
Fig. 3-4.
(Fig. 4a, 4c).
(Fig. 5c).
C-fos (Fig. 5d).
| n
ni v
(Fig. 3)). (Fig. 5¢c, 7 8).
c-fos
(Fig. 4a, 4b’ 4c).

(Fig. 4a, 4b, 4c).
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Fig. 5. Photomicrograph of c-fos imm noreactive like cells after application of orthodontic force for 1 hour the
ipsilateral ventral part(5a) and dorsal part(5b) on the transltion zone of subnucleus interpolaris and

subnucleus caudalis(Vi/Vc): the Ipsilateral

dorsal part(5c) on the subnucleus caudalis(Vc) the

ipsilateral dorsal part(5d) on the spinal dorsal horn(C1 level)(X125).

c-fos ‘
.(Fig. 3, 4a)
c-fos 1
3 6
(Fig. 4a, 4b, 5a-d, 6, 7).
12 (Fig. 4b, 8) 1
,3 (Fig. 4c, 9).
3 c-fos
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(Fig. 4a) 12
(Fig. 4b) 1 , 3
(Fig. 4c).
V.

c-fos  proto-oncogene immediate early

gene

2B Hunt 19

neuronal marker
Bullitt 6L
marker c-fos
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Fig. 6. Photomicrograph of c-fos imm noreactive Fig. 7. Photomicrograph of c-fos immunoreactive
like cells in the ipsilateral dorsal part on like cells after application of orthodontic
the transition zone of subnucleus interpol- force for 6 hours the ipsilateral dorsal
aris and subnucleus caudalis(Vi/Vc) after part on the s bn cleus caudalis(Vc).  t-
application of orthodontic force for 3 standing c-fos Li nuclei Wele observed (x
h s. The large n mber of c-fos Li nuclei 125).

were observed as compared with 1 hour
group(xi25).

Fig. 8. Photomicrograph of c-fos immunoreactive Fig. 9. Photomicrograph of c-fos immunoreactive
like cells after application of orthodontic like cells after application of orthodontic
force for 12 hours the ipsilateral dorsal force for 3 days the ipsilateral dorsal
part on the s bn cie s caudalis. The part on the subn cie s ca dalis(Vc)(x
n mber of c-fos Li nuclei were decreased 1AU).

(X125).
23
C-fos o
m ‘N 2RH Moskowitz
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- ABSTRACT -

C-FOS EXPRESSION IN THE RAT TRIGEMINAL SENSORY NUCLEUS COMPLEX
FOLLOWING TOOTH MOVEMENT

Kyung-Ho Min®, Hyo-Sang Park” Yong-Chul Bae”, Jae-Hyun Sung®

1)"DDepaﬂ:rnent of Orthodontics, School of Dentistry, Kyung Pook National University
?Department of Dentistry, School of Medicine, Keimyung University
3)Departrnent of Oral Anatomy, School of Dentistry, Kyung Pook National University, Taegu, Korea

The c-fos is known as neuronal marker of second neurons which is activated by noxious peripheral stimulation. To
investigate the changes of c-fos expression in the trigeminal nucleus complex during tooth movement,
immunohistochemical study was performed.

Experimental rats(9 weeks old, 210 gm, 21 rats) were divided into seven groups( normal, 1 hour group, 3 hour group,
6 hour group, 12 hour group, 1 day group, 3 day group). Rats in the normal group were anesthesized without orthodontic
force. Rats in the experimental groups were applied orthodontic force (approximately 30 gm) to upper right maxillary
molar.

Frozen sections of brain stem were immunostained using rabbit antisera. The changes of c—fos expression were
observed with respect to rostrocaudal distribution, laminar organization, and duration of orthodontic force application.

The study results were as follows

* The c—fos nuclei in.the dorsal part were observed from ipsilateral transition zone of subnucleus nterpolaris and
subnucleus caudalis to C; cervical dorsal homn rostrocaudally. The maximal peak point was the rostral part of
subnucleus caudalis. The greatest proportion of c—fos cells were located within lamina Iand O. 7

- The c~fos nuclei in the dorsal part were observed from the most caudal part of subnucleus interpolaris to the middle
part of the subnucleus caudalis.

* The number of c-fos immunoreactive dot increased at 1 hour group, reached its maximum at the 3 and 6 hour groups,
and showed a decreasing trend after 12 hours.

These results imply that nociceptive stimulation caused by continuous orthodontic force might be modulated by
transition zone of subnucleus interpolaris and subnucleus caudalis, subnucleus caudalis, Ci spinal dorsal horn.

KOREA. J. ORTHOD. 1998 ; 28 : 441-452

¥ Key words : c-fos expression, tigeminal nucleus complex, tooth movement
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