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Fos Protein Expression in Trigeminal Nociceptive Central Pathway of
the Rat Brain by Cisternal Capsaicin Injection

Sung Woo Chung, M.D.*, Yeong In Kim, M.D.*, and Sung Nyeun Kim, M.D.

Departments of Anesthesiology and *Neurology, College of Medicine,
The Catholic University of Korea, Seoul, Korea

Background: Trigeminovascular system is implicated in the pathophysiology of the headache in
migraine. This study was designed to evaluate the pattern of Fos protein expression in trigeminal
nociceptive central pathway after meningeal stimulation of rats by capsaicin.

Methods: The expression of Fos protein was examined by immunohistochemistry in thalamus,
brainstem and upper cervical cord (at three levels corresponding to obex, 0.8 mm and 2 mm below obex)
2 hours after intracisternal injection of either diluted capsaicin solution (0.1 ml, 61 ,ug/ml) or normal
saline (0.1 ml) through a catheter placed in the cisterna magna, or following epidural instillation of diluted
capsaicin solution in urethane-anesthetized Sprague-Dawley rats.

Results: Fos immunoreactivity was strongly expressed within lamina I, II of bilateral trigeminal nucleus
caudalis (TNC) after cisternal capsaicin injection and magnitude of expression was greatest at level 2.0
mm below obex. Epidural capsaicin caused much less labelling than cisternal capsaicin. Fos positive
cells were also observed in area postrema, nucleus of the solitary tract, medullary reticular nucleus and
midline nuclear groups of the thalamus with similar intensity between capsaicin and control group.

Conclusions: These results indicate that the injection of capsaicin into the cisterna magna is an
effective stimulus for the induction of Fos protein within TNC through activation of trigeminovascular
afferents and this animal model can be useful for the evaluation of the pathophysiology and drug
development in migraine and related headache.
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Fig. 1. Drawings showing the location of Fos immunostained cells (dots) in coronal brainstem sections taken from control
(A), epidural capsaicin (B), and cisterna magna capsaicin (C) groups. The distance in millimeters caudal (—)
to obex is given to the right side of each drawing (TNC: trigeminal nucleus caudalis, NTS: nucleus of the solitary
tract, AP: area postrema, LRN: medullary lateral reticular nucleus).

Fig. 2. Photomicrographs showing Fos immunoreactive cells within trigeminal nucleus caudalis (TNC) of control (A),

epidural capsaicin (B), and cisterna magna capsaicin (C) groups and in the thalamus (D) of cisterna magna
capsaicin group. Scale bars = 100 pm.
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