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Microscopic Changes of the Spinal Cord after the Intrathecal Administration of Ondansetron in the Rat

Ki Jun Kim, M.D."”, Youn-Woo Lee, M.D."”, Yang-Sik Shin, M.D."”, Hyo Seok Jeong, M.D.*, S00 Kyung Ahn, M.D.*, Kyung Ah Park,

M.D.*, Seon Hee Cho, M.D.l, and Dong Woo Han, M.D."?

'Department of Anesthesiology and Pain Medicine, “Anesthesia and Pain Research Institute and *Department of Anatomy, Yonsei University College

of Medicine, Seoul, Korea

Background: Serotonin type 3 receptors are abundant in the dorsal horn of the spinal cord and in the spinal tract of the trigeminal
nerve in the medulla. Moreover, the intrathecal (IT) or epidural administration of ondansetron, a selective 5-hydroxytryptamine
3 (5-HTs3) receptor antagonist, might prevent postoperative nausea, vomiting and intrathecal opioid-induced pruritus more effectively
than the drug administered systemically. Before new drugs for spinal administration are accepted for clinical practice, experimental
neurotoxicity studies must be undertaken. This study was performed in rats in order to reveal the behavioral and morphological

signs of spinal cord damage after chronic IT ondansetron administration.

Methods: Rats were anesthetized using enflurane in oxygen and an 8 cm polyethylene catheter was advanced caudally through
the atlanto-occipital membrane under aseptic surgical conditions. Twelve rats were randomly divided into two groups, an ondan-
setron (O) group (n = 6) and a normal saline (N) group (n = 6). After postoperative 7 days, we started the IT injection of
ondansetron 40pg (20pl) or normal saline 20ul once a day over two weeks. Potential changes of spinal cords were evaluated

morphologically by light microscopy (LM) and electron microscopy (EM) in addition to behavioral changes.

Results: No rat in either groups showed any motor or behavioral changes during the administration of ondansetron. By LM

and EM, all six rats in the O group showed massive neovascularization over the white and gray matters of spinal cords.

Conclusions: The results suggest that chronic IT administration of ondansetron causes pathologic changes in the rat spinal

cord. (Korean J Anesthesiol 2004; 47: 242~5)
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Fig. 1. A: Normal neurons, glial cells and blood vessels of spinal cord in normal saline- administered rats are showed by light microscopy (* 400).
B: Massive neovascularization developed all over the white matter and gray matter of spinal cord in ondansetron-administered rats are showed
by light microscopy (x 400). BV: blood vessel. CC: central canal.
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Fig. 2. Electron microscopy shows that new developed capillary of
spinal cord in ondansetron-administered rats is composed of the lining
endothelial cells with intact underlying basal lamina (% 12,800). BL:
basal lamina. CAP: capillary. EC: endothelial cell. PC: pericyte.
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Fe "ol A A NFo|A = 22 (white matter)d &
AN A (gray matter) HARFHoZ A dP EX AAS BHY
3, A W 2 Y meuron)F A7 ol N E (glial cell)
o] B FEZ Folgt WA iAo #EHA LUt oF
M 6vtg] EFA Fa4A ) AFAT Aol E
o] A ooy, WAL A Huke] AX @
2 A o] A AT 2 g5 Az T=
(vacuole)= FZ 2] A TH(Fig. 1).

B dn g dollA AA o] FdE BE EFE A
A dujFdog B Az A ZAEFHS I E(endothelial
cell)7} EA8tH, 7|AF Zo| A= 7] A F(basal lamina)o] <
AstA d&E F2R2Z Az FHE YA e A
o] FAHAY. FHY FIFAME(pericyte) s FA A&
" 7Aoo EeA de Aol FEH UG (Fg. 2).
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