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RAC-DEPENDENT PATHWAY AND CYTOSKELETON REMODELING:

A NEW INTRACELLULAR MECHANISM FOR MODULATION OF

INFLAMMATORY PAIN

S. Luvisetto1 *, F. Pavone1, S. Marinelli1, E. Straface2, A. Fabbri2,

L. Falzano2, C. Fiorentini2, W. Malorni2. 1CNR Institute of

Neuroscience Section of Roma, Roma, Italy; 2Istituto Superiore di

Sanità, Dept. of Drug Research and Evaluation, Roma, Italy

Background and Aims: The cytotoxic necrotizing factor 1 (CNF1),

produced by Escherichia Coli, is a protein toxin able to activate the

small GTPase Rho family, involved in the “dynamic” modifications

of microfilament system. The Rho-kinase pathway, implicated in

cytoskeletal restructuring associated with synaptic trafficking and

neurotransmitter release, has recently been considered as part of

the intracellular pathway of inflammatory pain. In the present

work we assessed whether the subcellular activity of CNF1 could

modulate the inflammatory pain response.

Methods: As model of inflammatory pain in mice the formalin test

was performed. Behavioral data were compared with biochemical,

e.g. pull down and western blot, as well as immunohistochemical

approaches in brain tissue samples.

Results: Administration of CNF1 leads to: i) a powerful analgesic

activity towards inflammatory pain both after the peripheral and

central administration; ii) actin and Rac cytoskeleton remodeling;

iii) Rac GTPase activation; and, iv) m-opioid receptors (MOR) up-

regulation. The crucial role of Rac was proved by the lack of

analgesic activity in mice challenged with a recombinant CNF1,

in which the enzymatic activity was abolished. The relevance of

MOR was straightened by the lack of analgesic effects in MOR

knock out mice.

Conclusions: The analgesic response due to CNF1 requires both the

sustained activation of the Rac GTPase, with consequent cerebral

actin cytoskeleton remodeling, and the up-regulation of MOR. Our

findings provide new insights in the comprehension of intracellular

mechanisms involved in pain modulation, and indicate CNF1 as a

novel tool in the field of pain control.
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NOCICEPTIVE FLEXION REFLEX REVEALS NOCICEPTIN/ORPHANIN

FQ RECEPTOR SYSTEM INVOLVEMENT IN PATIENTS WITH

SENSORY DISORDERS OF LOWER URINARY TRACT

S. Malaguti1 *, M. Lazzeri2. 1Neurourology Spinal Unit, Niguarda

Hospital, Milan, Italy; 2Department of Urology, Santa Chiara Firenze

(GIOMI Group)Hospital, Firenze, Italy

Background: To investigate the neuronal site and the

functional mechanism action of intravesical instillation of

Nociceptin/Orphanin FQ (N/OFQ) in patients with sensory disorders

of lower urinary tract (SDLUT) by neurophysiological assessment of

nociceptive flexion reflex (NFR).

Methods: The intravesical effects of 10 cc of a saline solution

containing 1mg of GMP N/OFQ on the spinal nociceptive reflex and

the evaluation of sopraspinal modulation of nociceptive pathways

from the bladder were investigated in 4 healthy subjects and 5

patients with SDLUT (1 bladder painful syndrome and 4 overactive

bladder). NFR threshold latency (ms), amplitude (microV) and

sopra-threshold stimulation area (microV/ms), cold pressure test

(CPT) as heterotopic nociceptive stimulation and visual analogue

scale (VAS) for subjective pain were recorded at baseline, during

CPT and 30 minute after the instillation.

Results: 30 minutes after intravesical instillation of N/OFQ in all

the patients with SDLUT mean latency increased from 111.02 to

131.99 (p < 0.05) mean amplitude from 125.26 to 144.15 (p < 0.05)

and mean area from 4.78 to 6.18 (p< 0.05). Similar changes occurred

during CPT. VAS decreased from 6.5 to 3.4 after instillation. In 4

controls an increase of threshold and a reduction of pain sensation

was only during CPT, but not after intravesical N/OFQ.

Conclusion: N/OFQ (whose receptor is on terminal endings of

bladder C fibers) seems to selectively inhibit vesical sensory

innervation only in SDLUT, not in normal subjects: our findings

seem to support the hypothesis of the involvement of C fibers in

pathophysiology of SDLUT resulting an attractive therapy target.
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ATTENUATION OF VISCERAL PAIN IN RATS BY A SYNTHETIC

PEPTIDE ANALOGUE TO THYMULIN (PAT)

B. Safieh-Garabedian1 *, S.J. Jabbur2, N.E. Saade3. 1Department of

Biology, Faculty of Arts and Science. American University of Beirut,

Beirut, Lebanon; 2Faculty of Medicine, American University of Beirut,

Beirut, Lebanon; 3Faculty of Medicine, American University of Beirut,

Beirut, Lebanon

Background and Aims: Previous reports from our laboratory

have described the anti-hyperalgesic and anti-inflammatory effects

of PAT in animal models of inflammatory hyperalgesia (Safieh-

Garabedian et al., Br. J. Pharmacol. 2002, 136: 947–955) and

neuropathic pain (Saadé et al., Neuroscience, 2003, 119: 155–165).

In this study, we investigated the effects of PAT on a rat model of

colonic pain and compared them to those of well known analgesic

and anti-inflammatory drugs.

Methods: Different groups of rats (n = 6) received intracolonic

injections of irritant (0.2ml capsaicin 0.1%) which produced

behavioral signs related to pain and assessed according to a

standard method of scoring made of 5 scales (0–4). Injection of

irritants was preceded by i.p. injections of saline, PAT (0.2, 1,

and 5mg), morphine (4mg/kg) or meloxicam (5mg/kg), and their

respective effects were observed over a period of 30min following

colon irritation.

Results: Intracolonic capsaicin produced nociceptive behavior that

peaked at 10–15min with an average score of 2.3+0.2 (P < 0.01,

when compared to intracolonic injection of saline in sham rats).

Pretreatment with PAT produced a return of scores to saline level

(sham) which was observed with the doses of 0.2 and 1mg. These
effects were comparable to those of morphine and slightly more

potent than those elicited by meloxicam.

Conclusion: PAT exerts potent inhibitory effects on visceral pain,

and these effects may be due to the established anti-inflammatory

action of this peptide.

Supported by a grant from the Lebanese National Research Council
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ANALYSIS OF EFFICACY AND SAFETY OF TAPENTADOL EXTENDED

RELEASE (ER) FOR CHRONIC LOW BACK PAIN BASED ON PRIOR

OPIOID EXPERIENCE

M.S. Etropolski1 *, D.Y. Shapiro1, H. Leslie2, A. Okamoto1, I. Van

Hove3, C. Lange4, J. Haeussler1. 1Johnson & Johnson Pharmaceutical

Research & Development, L.L.C., Raritan, NJ, United States; 2Best

Clinical Research, Inc., Decatur, Georgia, United States; 3Johnson &

Johnson Pharmaceutical Research & Development, Division of Janssen

Pharmaceutica, N.V., Beerse, Belgium; 4Research and Development,

Grünenthal GmbH, Aachen, Germany

Background and Aims: The efficacy and safety of tapentadol ER

treatment for moderate-to-severe chronic low back pain in opioid-

naive and opioid-experienced patients were assessed.

Methods: After a 3-week titration period, patients received bid

doses of tapentadol ER (100–250mg), oxycodone HCl controlled

release (CR; 20–50mg), or placebo during a 12-week maintenance

period. Efficacy was measured as change from baseline in mean

pain intensity (0–10 NRS) over the maintenance period using last

observation carried forward for imputation of missing values.

Results: Of 958 patients evaluable for efficacy, 511 (53.3%)

were opioid-experienced (opioid use during 3 months before

screening). Mean pain intensity decreased from baseline over

the maintenance period for patients who received tapentadol ER

(opioid-naive, from 7.4 to 4.3; opioid-experienced, 7.6 to 5.1) or



S204 Poster Sessions / European Journal of Pain 13 (2009) S55–S285

oxycodone CR (opioid-naive, 7.4 to 4.6; opioid-experienced, 7.7

to 4.7). Overall incidences of treatment-emergent adverse events

(TEAEs) were 80.0% and 71.9%, respectively, for opioid-naive and

opioid-experienced patients treated with tapentadol ER, and 84.0%

and 85.5%, respectively, for opioid-naive and opioid-experienced

patients treated with oxycodone CR. Incidences of gastrointestinal-

related TEAEs for opioid-naive and opioid-experienced patients,

respectively, were as follows: tapentadol ER, 49.8% and 39.3%;

oxycodone CR, 59.5% and 64.2%. TEAE-related discontinuation

rates were lower for tapentadol ER than for oxycodone CR for

both opioid-naive (13.6% vs 33.7% [20.1% reduction]) and opioid-

experienced (19.1% vs 30.9% [11.8% reduction]) patients.

Conclusions: Regardless of previous opioid treatment, tapentadol

ER provides effective analgesia for moderate-to-severe chronic low

back pain, with lower incidences of gastrointestinal-related TEAEs

and discontinuations related to TEAEs compared with oxycodone

CR.

MSE, DYS, AO, IVH, and JH are Johnson & Johnson employees and

shareholders. CL is a former employee of Grünenthal GmbH.
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RESULTS OF A RANDOMIZED, DOUBLE-BLIND, PLACEBO-

AND ACTIVE-CONTROLLED TRIAL OF TAPENTADOL EXTENDED

RELEASE FOR CHRONIC LOW BACK PAIN

D.Y. Shapiro1, R. Buynak2, A. Okamoto1, I. Van Hove3, A. Steup4,

B. Lange4, T. Häufel5, M.S. Etropolski1 *. 1Johnson & Johnson

Pharmaceutical Research & Development, L.L.C., Raritan, NJ, United

States; 2Northwest Indiana Center for Clinical Research, Valparaiso,

IN, United States; 3Johnson & Johnson Pharmaceutical Research &

Development, Division of Janssen Pharmaceutica, N.V., Beerse,

Belgium; 4Research and Development, Grünenthal GmbH, Aachen,

Germany; 5Corporate Drug Safety, Grünenthal GmbH, Aachen,

Germany

Background and Aims: The efficacy and safety of tapentadol

extended release (ER) for treatment of moderate-to-severe chronic

low back pain were assessed.

Methods: Randomized patients received controlled, adjustable bid

doses of tapentadol ER (100–250mg), oxycodone HCl controlled

release (CR; 20–50mg), or placebo over a 12-week maintenance

period. Maintenance was preceded by a 3-week titration period

when each patient adjusted their dose to achieve an optimal, stable

dose. The primary endpoint for non-US regulatory authorities was

change from baseline in average pain intensity (0–10 NRS) over the

maintenance period. Last observation carried forward was used for

imputing missing values.

Results: Of 981 randomized patients, 965 were evaluable for

safety and 958 for efficacy. Tapentadol ER and oxycodone CR

treatment resulted in greater reductions in average pain intensity

than placebo over the maintenance period (least-squares mean

difference from placebo, −0.7 and −0.8, respectively; P < 0.001 for

both). For placebo, tapentadol ER, and oxycodone CR, respectively,

incidences of treatment-emergent adverse events (TEAEs) were

59.6%, 75.5%, and 84.8%; incidences of specific TEAEs were nausea,

9.1%, 20.1%, 34.5%; vomiting, 1.6%, 9.1%, 19.2%; constipation, 5.0%,

13.8%, 26.8%; headache, 13.8%, 19.8%, 16.8%; dizziness, 5.6%, 11.9%,

17.1%; somnolence, 2.5%, 13.2%, 16.2%; and pruritus, 1.9%, 7.2%,

16.8%. In the placebo, tapentadol ER, and oxycodone CR groups,

respectively, TEAEs led to study discontinuation in 4.4%, 16.7%, and

31.7% of patients.

Conclusions: Tapentadol ER (100–250mg bid) was significantly

superior to placebo in relieving moderate-to-severe chronic low

back pain, with lower incidences of TEAEs and fewer TEAE-related

discontinuations than oxycodone CR (20–50mg bid).

DYS, AO, IVH, andMSE are employees and shareholders of Johnson &

Johnson; AS, BL, and TH are employees of Grünenthal GmbH.
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EFFICACY AND SAFETY OF TAPENTADOL EXTENDED RELEASE

(ER) IN PATIENTS WITH DIABETIC PERIPHERAL NEUROPATHIC

PAIN: RESULTS OF A RANDOMIZED-WITHDRAWAL STUDY

S. Schwartz1, D.Y. Shapiro2, M.S. Etropolski2 *, A. Okamoto2,

C. Rauschkolb2, J. Haeussler2. 1Diabetes & Glandular Disease Clinic,

San Antonio, United States; 2Johnson & Johnson Pharmaceutical

Research & Development, L.L.C., Raritan, NJ, United States

Background and Aims: The analgesic efficacy and safety of

tapentadol ER were evaluated in patients with painful diabetic

peripheral neuropathy (DPN).

Methods: Patients were titrated to an optimal dose of tapentadol ER

(100–250mg bid) during a 3-week open-label phase; patients with

≥ 1-point improvement in pain intensity (11-point NRS) were ran-

domized to placebo or their optimal dose of tapentadol ER for a 12-

week double-blind phase. Efficacy was evaluated as change in mean

pain intensity from pre-titration to week 12 of double-blind treat-

ment using the last observation carried forward and linear interpo-

lation. Responders were grouped by percentage change in average

pain intensity from the start of open-label treatment. Percentages

of patients with ≥ 30% or ≥ 50% improvement were compared using

Cochran-Mantel-Haenszel methods; patients who discontinued

double-blind treatment were non-responders. Safety was assessed.

Results: Of 588 patients in the open-label safety population,

395 were randomized in the double-blind period and 389 were

analyzed for safety and intent-to-treat. Higher percentages of

patients treated with tapentadol ER experienced ≥30% and ≥50%

improvement in pain intensity than with placebo (≥ 30%: 53.6% vs

42.2%, respectively; P = 0.017; ≥ 50%: 37.8% vs 27.6%, respectively;

P = 0.028). The safety profile for tapentadol ER was similar to that

reported in previous phase III trials. Treatment-emergent adverse

events led to discontinuation in 20.1% of patients during open-label

treatment, and 5.7% of placebo- and 11.2% of tapentadol ER-treated

patients during double-blind treatment.

Conclusion: In patients with painful DPN and an initial response to

tapentadol ER, 12-week treatment was effective and well-tolerated,

with superior response rates versus placebo.

DYS, MSE, AO, CR, and JH are Johnson & Johnson employees and

shareholders.
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OUR EXPERIENCE WITH INTRA-ARTICULAR HYALURONIC ACID

INJECTIONS INTO KNEE JOINTS FOR PAIN RELIEF

Z. Turk1 *, B. Jesensek Papez1, M. Cesar Komar2. 1Institute for

Rehabilitation Medicine, University Clinical Centre Maribor, Maribor,

Slovenia; 2Faculty of Medicine, University of Maribor, Maribor, Slovenia

Background and Aims: At the Department of Physical Medicine

and Rehabilitation, University Clinical Centre Maribor, we offer

rehabilitation services for patients with arthrotic knees. The aim

of our study was to assess the efficacy of intra-articular hyaluronic

acid injections on pain relief in those patients.

Methods: From 2006 to 2008, we gave intra-articular injections

of hyaluronic acid to 36 patients, of which 25 were female and

11 male with an average age of 58 and 62 years, respectively. For

the treatment we used natrium-hyaluronate. Each patient received

5 injections with a one week interval between each injection.

X-ray images and clinical diagnostic tools (mobility, pain) were

used for assessment. Majority of patients exhibited grade 1 and

2 osteoarthritic changes (mild degenerative changes). The initial

average pain level measured by VAS was 8 (out of 10).

Results: Assessment was done with the help of a questionnaire,

evaluation of mobility and VAS pain scale. 6 months after the

treatment the mobility improved in 55% of the male patients

and 44% of the female patients (exceeding 90º) while the initial

average VAS scale value dropped from 8 to 3. During this period

the patients were not taking any non-steroid antirheumatic drugs


