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Abstract: 
 Background :Vincristine is one of the most common chemotherapeutic drugs used to 

treat various types of malignancies Its major dose-limiting side effect  is neurotoxicity 

that requires discontinuation of  treatment. 

 Methods : in rat model of vincristine  induced neuropathic pain we tried to investigate 

the potential analgesic effect of  SB-366791 ,the trpv1 receptor antagonist, on 

vincristine induced pain via behavioral tests as tail immersion & hot plate tests , also 

via measuring the level of some pain mediator  and histopathological examination of 

sciatic nerve. 

 Results : We found that vincristine induce thermal hyperalgesia assessed by behavioral 

and biochemical testes, whereas SB-366791 showed improvement in thermal 

hyperalgesia induced by vincristine and showed  significant decrease in pain mediators 

like serum tumor necrosis factor alpha  level and spinal nitric oxide content and also 

improvement in histopathological examination of sciatic nerve fiber. 

 Conclusion: the result indicates that trpv1 receptor may have a potential role in 

vincristine induced neuropathic pain.   
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1. Introduction  
          One of the most common 
chemotherapeutic drugs used to treat various 
types of malignancies is vincristine (Postma TJ 
et al,1993, Sandler SG, Tobin W, Henderson ES 
1969). Its major dose-limiting side effect is 

neurotoxicity that requires discontinuation of 
treatment and thus greatly affects the survival 
of cancer patients (Sandler SG, Tobin W, 
Henderson ES (1969), Weiden PL, Wright SE 
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1972). Casey EB, Jellife AM, Le Quesne PM, 
Millet YL (1973). 
     A promising way of producing analgesia at 
the level of the primary sensory neuron is the 
pharmacological modulation of the nociceptor 
function .There are a many  experimental data 
demonstrate that the transient receptor 
potential vanilloid-1 (TRPV1) receptor is a 
central molecular integrator of a variety of 
noxious stimuli and has a central function in 
the transmission of nociceptive information. It 
is a nonselective cation channel with 
significant permeability to calcium, protons, 
and large polyvalent cations (Holzer P 2008).  
       A new strategy in neuropathic pain relief 
is the Pharmacological modulation of TRPV1 
represents. by silencing receptors where pain 
is generated TRPV1 antagonists relief pain 
rather than stopping the propagation of pain, 
as many traditional pain killers do(Van Abel 
M, et al 2005, Meyer MB, et al. 2006). 
     Clinical value of TRPV1 antagonists can be 
subdivided into two broad categories. The 
first category related to the role of TRPV1 to 
inflammatory and neuropathic pain that 
determines the efficacy of antagonists. The 
second category relates to the physiological 
roles of TRPV1 that might indicate potential 
adverse effects for antagonists (Arpad 
Szallasi1 et al, 2006). 
        Novel TRPV1 receptor antagonists as 
SB366791, a structurally novel inhibitor of rat 
and human TRPV1 receptor, developed by 
GlaxoSmithKline (Rami HK, et al 2004). 
        Various key mediators of neuropathic 
pain following peripheral nerve injury(Inoue K, 
Koizumi S, Tsuda M 2007, Marchand F et 
al,2005, Ueda H (2006), White FA, Bhangoo 
SK, Miller RJ (2005a).There are some 
inflammatory and immune responses in the 
injured peripheral nervous system have an 
important role in the development and 
maintenance of neuropathic pain following 
peripheral nerve injury(Cui JG et al 2000, 
Scholz J & Woolf CJ 2002).  
     TNF-α plays a role in the mediation of 
neuropathic pain peripherally, chemotherapy 
produces peripheral neuropathy with massive 

release of TNF-α in serum (Tonini G, et 
al2002)  
    Nitric oxide (NO) is involved in synaptic 
transmission in both the central and 
peripheral nervous systems (Garthwaite J et al 
1988, Kawamata T, Omote K 1999, Vincent 
SR(1994).Neuronal NOS (nNOS) is localized in 
the superficial dorsal horn of the spinal cord  
this leads to the notion that NO plays a role in 
nociceptive transmission was initially (Dun NJ 
et al, 1992, Saito S 1994, Terenghi G  et 
al,1993). Facilitated synaptic transmission in 
the spinal cord requires the release of NO, 
since NOS inhibitors reduce (Coderre TJ, 
Yashpal k (1994), Haley JE et al 1992, 
Malmberg AB, Yaksh TL1993, Moore PK et al, 
1993, Roche AK et al, 1996). Basing on these 
findings NO may be able to promote or 
reduce synaptic transmission of nociceptive 
stimuli in the spinal cord. 
       In this study we evaluate the potential 
analgesic effect of SB-36671 through acting on 
TRPV1 receptor in an animal model of 
Vincristine-induced painful peripheral 
neuropathy and thus show the potential role 
of TRPV1 in this neuropathic pain. 
 

2. Materials and Methods 
Animals 
 
Fifteen female Egyptian rats (140-160 g) were 
housed in groups of five under a 12-h 
light/dark cycle. Food and water were 
available. Experiments were carried out in 
accordance with NIH regulations for animal 
care and with the approval of the Institutional 
Animal Care and Use Committee of the 
University of California, San Francisco. All 
efforts were made to minimize the number of 
animals used and their suffering 

 
Drugs 
Vincristine-treated group: Vincristine 
(Vincristine Pierre Fabre1 1 mg/ml, Boulogne, 
France) was diluted in normal saline (NaCl 
0.9%, Braun, Melsungen, Germany) just 
before administration to give a final 
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concentration between 50 and 100 mg/ml, 
depending on the animal weight and ensuring 
that volumes of less than 1 ml would be 
injected I.P. 
SB-366791 treated group: SB-366791 was 
dissolved in 99% ethanol. 
Control groups: Injected volumes of saline 

(NaCl 0.9%) were calculated according to the 

weight of the rat. 

Experimental Procedures 
 
Animals were classified into 3 groups 
 
Vincristine-treated group: Vincristine was 
administered I.P. every 2 days until five 
injections had been given 150 mg/kg 
(cumulative dose: 750 mg/kg). To avoid acute 
effects the injections were given after the 
behavioral tests were performed. 
 
SB-366791  treated group: , the animals will 
be injected with vincristine dose (150μg/kg) ip 
once every 2 days with SB-366791 (500 µg/kg) 
IP once every 2 day till 7 doses beginning from 
3rd vincristine injection time. 
 
Control group: animals will be injected with 
volumes of normal saline according to body 
weight. 
 Behavioral Assessment 

 Rats were habituated to handling investigator 
and the testing Procedures during the week 
prior to the experiment.  
Tail Immersion Test 
    The tail of the rat was immersed in cold 
water maintained at noxious (4°C) 
temperature, until the tail was withdrawn. 
The duration of immersion was recorded and 
a cut-off time of 15 s was used. Immersion in 
a cold (4°C) water bath. Scores were 
determined before the first, the third and the 
fifth injection and 1, 4, 8, 12, 16, 20 days after 
the last injection of vincristine (Necker P, 
Hellon R.F (1978). 
Hot-plate test 

   In this test, the animals were placed in a 
glass cylinder on a heated metal plate 
maintained at 55±1°C. The latency of 
nociceptive responses such as licking or 
shaking one of the paws or jumping was 
recorded as the reaction time (Woolfre HG, 
MacDonald AD 1944).  
Biochemical studies 
 
    Serum were separated by centrifugation 
after keeping the samples at 10ºc for 30 
minute and used for TNFα ELISA assay. After 
blood collection the animals were killed by 
cervical dislocation, spinal cord and sciatic 
nerve were excised. The amounts of TNF-α in 
serum were measured by ELISA (R&D Systems 
(Engelmann H, et al. (1990). Nitric oxide in 
spinal cord was determined 
spectrophotometrically using vanadium (III) 
reduction method (Miranda k, Espey M, Wink 
D (2001). 
 
Statistical analysis 
The data are expressed as means SE, 
significance of differences between groups 
was assessed with Student’s t-test 
(comparison of two groups) or an analysis of 
variance (ANOVA) where scheffe test was 
performed to compare between each two 
means if F value was significant. Significance 
was adopted at p<0.05 for interpretation of 
results of tests of significance. 
 
Histology 
Samples of sciatic nerve were processed and 
paraffin embedded sections cut at 3-5 mm 
thickness on glass and charged slides for 
routine hematoxylin and eosin staining 
method for light microscopy examination. 
 

3. Results 

Behavioral Examinations 

Figure (1) showed that whatever the 
temperature applied, the Saline treated group 
did not show modification in the withdrawal 
latency at anytime (p>0.05). Treatment of rats 
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with Vincristine (150μg/kg) resulted in a 
significant decrease in the withdrawal latency 
compared to that of saline treated animals 
from the first vincristine injection time till the 
last one(p<0.05).treatment of animals with 
SB-366791 (500µg/kg) resulted in a non 
significant increase in the withdrawal latency 
compared with before drug administration 
(p>0.05). 
 
 

 

 

 

 

 

Figure (1) tail immersion test  

Hot plate test 

        Figure (2) rats treated with normal saline 

did not show a significant modifications in the 

withdrawal latency, except a significant 

Treatment of rats with (Vincristine 150μg/kg) 

resulted in a significant decrease in the 

withdrawal latency compared to saline 

treated animals from the 5th vincristine 

injection time till the end of the 

study(p>0.05). Beginning from 12 day later 

there was a significant increase in the 

withdrawal latency till it was as nearly as the 

first injection time (p<0.05). Difference 

between the beginning and the end of the 

study (p=0.0001). 

Treatment of rats with SB-366791 (500 
µg/kg) resulted in at 3rd&5th vincristine 
injection time there was a non significant 
increase in latency (p>0.05) 
 
Figure (2) hot plate test  
Serum TNF alpha 
Figure (3) showed that treatment of rats with 
vincristine (150μg/kg) resulted in a significant 
increase (p=0.000) in serum TNFα level as 
compared to that of the control saline group. 
Treatment of rats with SB-366791 (500µg/kg) 
resulted in significant decrease (p<0.05) in 
TNFα serum level as compared to that of the 
(Vincristine 150µg/kg) treated group 

 
 
Figure (3) serum TNF α 

Spinal cord tissue nitric oxide levels 

As shown in figure (4) treatment of rats with 
vincristine (150μg/kg) resulted in significant 

increase(p<0.05) in NO content in spinal cord  
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tissue as compared to that of the control 
saline group. 
Treatment of rats wit SB-366791 (500µg/kg) 
resulted in a significant decrease (p<0.05) in 
NO content spinal cord tissue as compared to 
that of the Vincristine (150µg/kg) treated 
group. 
 
Figure (4) spinal nitric oxide  
 
Histological examination 
     As shown in figure (5) Microscopic 
examination of Vincristine (150μg/kg) treated 
rats showed changes in sciatic nerve fibers 
compared to concurrent control rats (fig.), 
showing degenerated and perineuronal 
mononuclear cell infiltrations and extensive 
(+++) nerve fibers Combined treatment of rats 
with (Vincristine (150µg/Kg) and SB-366791 
(500µg /kg) showed sciatic nerve fibers 
section with only some swelling of the nerve 
fiber 

 

 

 

 

 

Figure (5) histopathological examination (a) 
control, (b) vincristine, (c) SB-366791 

 

Discussion  

 In new animal model vincristine, 
antineoplastic agent, used to induce 
neuropathic pain.SB-366791 the new 
transient receptor potential vanilloid 1 
(TRPV1) antagonist was used as analgesic for 
vincristine induced neuropathic pain. 

In this study ,we tried to investigate the 
potential role of TRPV1 receptor in vincristine 
induced neuropathic pain and subsequently 
the potential analgesic effect of SB-366791 , 
the TRPV1 antagonist, on this neuropathic 
pain through behavioral , biochemical and 
histopathological studies. 

The results showed that vincristine treatment 
of animals with vincristine resulted in 
significant decrease in withdrawal latency in 
both tail immersion test and hot plate test, 
while treatment of animals with SB-366791 
resulted in non significant increase in 
withdrawal latencies in both testes. 
Biochemical studies showed that vincristine 
treatment resulted in significant increase in 
both serum tumor necrosis factor alpha 
((248.2% of control) and spinal nitric oxide 
content (197.53% of control).while SB-366791 
treatment showed significant decrease in 
both serum tumor necrosis factor alpha 
(38.461 % of vincristine) and spinal nitric 
oxide content (37.5% of vincristine). 
Histopathological examination of rat sciatic 
nerve showed that treatment of animals with 
vincristine (150µg/kg) resulted in extensive 
nerve fiber degeneration, while treatment of 
animals with SB-366791 (500µg/kg) resulted 
in only some swelling of nerve fibers 
compared with that of normal nerve fibers. 

     Our results were agree with(Nicolas 
Authier, Jean-Pierre Gillet et al, (2003). ,who 
found that successive injections of Vincristine 
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(150µg/kg) induce thermal hyperalgesia and 
allodynia due to degeneration of sciatic nerve  
myelinated axons  in the fine nerve fibers of 
the subcutaneous paw tissue. Also these 
results agree with(Angelika Varga , Jo´zsef 
Ne´meth et al,(2005)who found that 
SB366791 can be considered a more selective 
and potent antagonist of the TRPV1 receptor 
than capsazepine in the rat, therefore, it is a 
suitable antagonist for testing the role of 
TRPV1 receptors in different experimental 
conditions. 

      All of these findings showed that transient 

receptor potential vanilloid 1 (TRPV1) may 

have a potential role in vincristine – induced 

neuropathic pain consequently the potential 

analgesic effect of TRPV1 antagonist on this 

induced pain.  

Reference 

Angelika Varga , Jo´zsef Ne´meth et al,(2005). 

Effects of the novel TRPV1 receptor 

antagonist SB366791 in vitro and in vivo in the 

rat. Neuroscience Letters 385,137–142. 

Arpad Szallasi1, Francisco Cruz2 and 
Pierangelo Geppetti3 (2006). TRPV1: a 
therapeutic target for novel analgesic drugs?. 
TRENDS in Molecular Medicine Vol.12 No.11. 

Casey EB, Jellife AM, Le Quesne PM, Millet 

YL(1973). Vincristine neuropathy. Clinical and 

electrophysiological observations. 

Brain96,69–86. 

Coderre TJ, Yashpal k (1994). Intracellular 

messengers contributing to persistent 

nociception and hyperalgesia induced by L-

glutamate and substance P in the rat formalin 

pain model. Eur J Neurosci(6):1328–34. 

Cui JG, Holmin S, Mathiesen T, Meyerson BA, 

& Linderoth,B (2000). Possible role of 

inflammatory mediators in tactile 

hypersensitivity in rat models of 

mononeuropathy. Pain 88 (3), 239– 248. 

Dun NJ, Dun SL, Forstermann U, Tseng LF 

(1992). Nitric oxide synthase 

immunoreactivity in rat spinal cord. Neurosci 

Lett(147):217–20. 

Engelmann H, et al (1990) J. Biol. Chem. 

(265):1531. 

Garthwaite J, Charles SL, Chess-Williams R 

(1988). Endothelium-derived relaxing factor 

release on activation of NMDA receptors 

suggests role as intercellular messenger in the 

brain. Nature336,385–8. 

Haley JE, Dickenson AH, Schachter M (1992). 

Electrophysiological evidence for a role of 

nitric oxide in prolonged chemical nociception 

in the rat. Neuropharmacology 31,251–8. 

Holzer P (2008). The pharmacological 

challenge to tame the transient receptor 

potential vanilloid-1 (TRPV1) nocisensor. Br J 

Phsarmacol 155, 1145–1162 . 

Inoue K, Koizumi S, Tsuda M (2007). The role 

of nucleotides in the neuron-

gliacommunication responsible for the brain 

functions. J. Neurochem 102, 1447–1458. 

Kawamata T, Omote K (1999). The activation 

of spinal NMDA receptors stimulates a nitric 

oxide/cGMP/glutamate release cascade in 

nociceptive signaling. Anesthesiology91, 

1415–24. 

Malmberg AB, Yaksh TL(1993). Spinal nitric 

oxide synthesis inhibition blocks NMDA-

induced thermal hyperalgesia and produces 



Wafaa M. Fouda et al, IPP, Vol 1 (4, NeuroPharmacology), 277-285, 2013 
 

284 
 

antinociception in the formalin test in rats. 

Pain 542,91–300. 

Marchand F, Perretti M, McMahon SB (2005). 

Role of the immune system in chronic pain. 

Nat. Rev. Neurosci 6, 521–532. 

Meyer MB, et al. (2006) .The human transient 
receptor potential vanilloid type 6 distal 
promoter contains multiple vitamin D 
receptor binding sites that mediate activation 
by 1,25-dihydroxyvitamin D3 in intestinal 
cells. Mol. Endocrinol.20,1447–1461. 

Miranda k, Espey M ,Wink D (2001). A rapid, 

simple spectrophotometric method for 

simultaneous detection of nitrate and nitrite. 

Nitric oxide 5,62-71. 

Moore PK, Babbedge RC, Wallace P, Gaffen 

ZA, Hart SL(1993). 7-Nitroindazole, an 

inhibitor of nitric oxide synthase, exhibits 

antinociceptive activity in the mouse without 

increasing blood pressure. Br J Pharmacol 

108,296–7. 

Necker P, Hellon R.F (1978) Noxious thermal 

input from the rat tail:      modulation by 

descending inhibitory influences. Pain 4 ,231–

242. 

Nicolas Authier ,Jean-Pierre Gillet et 

al,(2003).a new animal model of vincristine-

induced nociceptive peripheral neuropathy. 

Neurotoxicol 24,797-805  

Portenoy R (2000). Pain syndromes in patients 

with cancer and HIV/AIDS, Russell Portenoy 

(ed): Con-temporary diagnosis and 

management of pain in oncologic and AIDS 

patients, 3rd ed. Newton  Pa. Handbooks in 

Healthcare,49–7. 

Postma TJ, Benard BA, Huijgens PC, 

Ossenkoppele GJ, Heimans JJ (1993). Long 

term effects of vincristine on the peripheral 

nervous system. J Neuro- Onocol 15,23–27. 

Rami HK, Thompson M, Wyman P, Jerman JC, 

Egerton J, Brough S, Stevens AJ, Randall AD, 

Smart D, Gunthorpe MJ, Davis JB (2004) 

.Discovery of small molecule antagonists of 

TRPV1, Bioorg. Med. Chem. Lett. 14,3631–

3634. 

Roche AK, Cook M, Wilcox GL, Kajander 

KC(1996). A nitric oxide synthesis inhibitor (L-

NAME) reduces licking behavior and Fos-

labeling in the spinal cord of rats during 

formalin-induced inflammation. Pain66,331–

41. 

Saito S, Kidd GJ, Trapp BD, Dawson TM, Bredt 

DS, Wilson DA, Traystman RJ, Snyder SH, 

Hanley DF(1994). Rat spinal cord neurons 

contain nitric oxide synthase. Neuroscience 

59,447–56. 

Sandler SG, Tobin W, Henderson ES (1969). 

Vincristine-induced neuropathy. A clinical 

study of fifty leukemic patients. 

Neurology19,367–374. 

Scholz J & Woolf CJ (2002). Can we conquer 

pain? Nat Neurosci5 (Suppl),1062– 1067. 

Terenghi G, Riveros-Moreno V, Hudson LD, 

Ibrahim NB, Polak JM. (1993) 

Immunohistochemistry of nitric oxide 

synthase demonstrates immunoreactive 

neurons in spinal cord and dorsal root ganglia 

of man and rat. J Neurol Sci118,34–7. 

Tonini G, Santini D, Vincenzi B, Borzomati D, 

Dicuonzo G, La Cesa A, Onori N, Coppola 



Wafaa M. Fouda et al, IPP, Vol 1 (4, NeuroPharmacology), 277-285, 2013 
 

285 
 

R(2002). Oxaliplatin may induce cytokine-

release syndrome in colorectal cancer 

patients. J Biol Regul Homeost Agents 16,105-

109 . 

Ueda H (2006). Molecular mechanisms of 

neuropathic pain-phenotypic switch and 

initiation mechanisms. Pharmacol. Ther. 

109,57–77. 

Van Abel M, et al. (2005) The epithelial 

calcium channels TRPV5 and TRPV6: 

regulation and implications for disease. 

Naunyn    Schmiedebergs Arch. Pharmacol. ; 

371, 295–306. 

Vincent SR(1994). Nitric oxide: a radical 

neurotransmitter in the central 

nervoussystem. Prog Neurobiol42,129–60. 

Weiden PL, Wright SE (1972). Vincristine 

neurotoxicity. N Eng l J Med 286,1369–1370. 

White FA, Bhangoo SK, Miller RJ (2005a). 

Chemokines: integrators of pain and 

inflammation. Nat. Rev. Drug Discov 4,834–

844. 

Woolfre HG, MacDonald AD (1944). The 

evaluation of the analgesic action of pethidine 

hydrochloride. J Pharmacol Exp The 80,300–7. 

           

 

Corresponding Author: 

Wafaa M. Fouda, 

 

Department Of Pharmacology& Toxicology, 

Faculty of Pharmacy, Tanta University, Egypt
 

Email: fofo_pharm2007@yahoo.com 

 

 


