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Paclitaxel Inhibits Expression of Neuronal Nitric
Oxide Synthase and Prevents Mitochondrial
Dysfunction in Spinal Ventral Horn in Rats
After C7 Spinal Root Avulsion

Paklitaksel Sicanlarda C7 Spinal Kok Aviilsiyonu Sonrasinda Noronal
Nitrik Oksit Sentaz Ekspresyonunu Inhibe Eder ve Spinal Ventral
Boynuzda Mitokondriyal Disfonksiyonu Onler
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ABSTRACT

AIM: This study evaluated the neuroprotective effect of intrathecally infused paclitaxel in the prevention of motoneuron death and
mitochondrial dysfunction following brachial plexus avulsion injury.

MATERIAL and METHODS: Brachial root avulsion injury was induced in Sprague-Dawley rats. The Paclitaxel treatment group (n = 32) received
a 5-d intrathecal infusion of paclitaxel (256 ng/d) via a micro infusion pump, whereas the Control group (n = 32) received normal saline. The
cervical cord was harvested at survival times of 1, 2, 4, and 6 wk (n = 8 each). The number of surviving and nNOS-positive motoneurons at the
injury level in the ventral horn was determined with NADPH-d histochemistry. Mitochondrial function at this location was measured with CcO
histochemistry and densitometry. An independent t-test was applied to detect differences between the study groups at specific survival times.

RESULTS: The Paclitaxel treatment group showed a significant relative reduction in nNOS expression at 2, 4, and 6 wk, and significantly
improved mitochondrial function at 4 and 6 wk. Motoneuron survival was significantly increased at 2, 4, and 6 wk.

CONCLUSION: Paclitaxel has a significant neuroprotective effect against spinal motoneuron degeneration following brachial plexus avulsion
injury, which involves inhibition of nNOS expression and prevention of mitochondrial dysfunction.
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AMAC: Calismada brakiyal pleksus aviilsiyon yaralanmasi sonrasinda motor néron 6limi ve mitokondriyal disfonksiyon énlenmesinde
intratekal infizyonla verilen paklitakselin néroprotektif etkisi degerlendirilmistir.

YONTEM ve GEREGLER: Sprague-Dawley sicanlarinda brakiyal kékte aviilsiyon hasari indiiklenmistir. Paklitaksel tedavi grubuna (n = 32) 5 giin
boyunca bir mikroinflizyon pompasiyla intratekal paklitaksel inflizyonu (256 ng/g) verilirken Kontrol grubuna (n = 32) normal salin verilmistir.
Servikal kord, 1, 2, 4 ve 6 hafta stiren sagkalim sireleri sonrasinda alinmistir (her biri n = 8). Sag kalan ve nNOS-pozitif motor néronlarin
ventral boynuzda yaralanma seviyesindeki sayisi NADPH-d histokimyasi ile belirlenmistir. Bu konumdaki mitokondri islevi CcO histokimyasi
ve dansitometriyle 6l¢tlmustdr. Belirli sagkalim zamanlarinda ¢alisma gruplari arasindaki farklari saptamak icin bagimsiz t testi uygulanmustir.
BULGULAR: Paklitaksel tedavi grubu 2, 4 ve 6 haftada nNOS ekspresyonunda 6nemli bir relatif azalma ve 4 ve 6 haftada mitokondriyal islevde
6nemli artis gostermistir. Motonoron sagkalimi 2, 4 ve 6 haftada 6nemli artis gostermistir.

SONUG: Paklitakselin brakiyal pleksus avilsiyon yaralanmasi sonrasinda spinal motondéron dejenerasyonuna karsi énemli bir noroprotektif
etkisi vardir ve bu etki nNOS ekspresyonunun inhibisyonu ve mitokondriyal disfonksiyonun dnlenmesiyle iliskilidir.

ANAHTAR SOZCUKLER: K&k aviilsiyonu, Spinal motonéronlar, Nitrik oksit sentaz, Mitokondriyal disfonksiyon, Yetiskin sicanlar

ABBREVIATIONS: ATP: adenosine triphosphate; CcO: cytochrome C oxidase; CNS: central nervous system; nNOS: neuronal nitric oxide
synthase; NO: nitric oxide; PNS: peripheral nervous system
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