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Abstract
Mast cell tryptase (MCT) levels are heightened in arthritic joints where it is involved in tissue remodelling. A direct effect of MCT on joint inflammation and pain, however, has heretofore not been investigated. The aim of the present study was to explore the involvement of capsaicin-sensitive nerves and Tac1-encoded tachykinins, on MCT-induced joint inflammation and pain. Inflammation was assessed in C57Bl/6 mice by measuring changes in knee joint diameter and synovial blood flow. Pain behavioural readouts consisted of mechanonociceptive threshold with a dynamic plantar aesthesiometry and hindlimb weight distribution with an incapacitance tester over a 6 hour period. A cohort of mice were treated with 30-70-100 µg/kg doses of resiniferatoxin (RTX) to selectively ablate capsaicin-sensitive sensory nerves prior to MCT administration. The effect of MCT on joint inflammation and pain was also determined in transient receptor potential vanilloid-1 (TRPV1), Tac1 and Tacr1 (lacking neurokinin1 receptors) gene-deficient animals compared to wildtype counterparts. Finally, inflammatory cytokine (Il-1β and TNFα) concentrations and peptide (substance P and calcitonin gene-related peptide) levels were determined in synovial aspirates taken from these knee joints.
Topical administration of MCT caused knee joint swelling, synovial vasodilatation and pain. Joint oedema was absent in Tacr1-/- animals, while MCT-induced synovial hyperaemia was reduced in RTX-treated and Trpv1-/- animals, but was not altered in Tac1 or Tacr1 deficient mice. Mechanical hyperalgesia was significantly reduced in Tac1-/- and Tacr1-/- mice, while spontaneous pain was attenuated in RTX-pretreated, Trpv1-/- and Tacr1-/- animals. Neither synovial cytokine nor neuropeptide levels were altered in response to MCT-treatment in any group.
These data provide evidence that MCT-evoked acute oedema and hyperalgesia are mediated by tachykinins, NK1 receptors and TRPV1 ion channels. In contrast, the capsaicin-sensitive sensory nerve endings and TRPV1 receptors are essential for MCT-induced synovial vasodilatation; however, tachykinins are not involved in this response.
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Abbreviations: TRPV1 = transient receptor potential vanilloid 1; PAR2 = protease-activated receptor 2; MCT = mast cell tryptase, SP = substance P; CGRP = calcitonin gene-related peptide, Tac1 = preprotachykinin 1 gene, NK1 = tachykinin NK1 receptor, Tacr1 = tachykinin NK1 receptor encoding gene


Introduction
Serine proteases are enzymes with proteolytic activity, playing an important role in a broad range of physiological and pathophysiological processes, such as hemostasis, wound healing (Gaber et al., 2014; Ossovskaya and Bunnett, 2004), pain sensation (McDougall and Muley, 2015) and inflammation (Douaiher et al., 2014). Proteases are able to cleave, and through that activate the members of the protease-activated receptor (PARs) family (Hollenberg and Compton, 2002). Mast cell tryptase (MCT) is one of the most principal inflammatory serine proteases, released from the mast cells, which are also known as an important effector in immune- and inflammatory responses, particularly in joint pathologies (Kobayashi and Okunishi, 2002). It is involved in the pathophysiology of multiple diseases including asthma, cancer, autoimmune disease and fibrosis (DeBruin et al., 2015) and plays also an important role in arthritis (Shin et al., 2013), so that it became a potential drug target (Caughey, 2015). 
Transient Receptor Potential Vanilloid 1 (TRPV1) activation on sensory nerve endings leads to pain sensation and sensory neuropeptide - calcitonin gene-relted peptide (CGRP), substance P (SP), neurokinin A (NKA) – release, which induce vasodilation, plasma leakage and inflammatory cell accumulation (neurogenic inflammation) locally in the innervated area (Szolcsányi, 1996). Since the joints are abundantly innervated by these nerve fibres, there are several data available suggesting that TRV1 receptors and the sensory neuropeptides play an important role in arthritis. In acute and chronic murine models of arthritis, lack of TRPV1 caused significant attenuation in the inflammatory and nociceptive components of the arthritis (Keeble et al., 2005; Szabó et al., 2005). Furthermore, it has been described, that intraarticular administration of RTX, an untrapotent TRPV1 agonist can relieve the symptoms of carrageenan-induced arthritis, which is likely due to its desensitizing effect (Kissin et al., 2005). Moreover, in chronic animal models of arthritis, RTX-desensitization could remakably influence arthritic features, however there are some differences between mice and rats and depending on the mechanism of the models (Helyes et al., 2004; Borbély et al., 2015). It is also important, that not only the receptors located on the nerve-endings, but also the non-neural TRPV1, like TRPV1 on the synovial fibroblasts, can have regulatory role on the severity of arthritis (Engler et al., 2007). Similarly, the importance of SP and its tachykinin NK1 receptors as potent proinflammatory and pronociceptive agents in arthritis is not questionable. A lot of preclinical data states that these neuropeptide are involved in acute and chronic joint inflammation models (Keeble and Brain, 2004; Makino et al., 2012), and the expression and function on non-neuronal cells (e.g. chondrocytes) has been characterized (Opolka et al., 2012). Their clinical relevance is also suggested by the high proinflammatory neuropeptide level, which can be measured in arthritic joints (Larsson et al., 1991) and by the fact, that the common TNFα.blocking etanercept treatment significantly reduced the serum SP level in RA patients (Origuchi et al., 2011). 
Protease-activated receptor 2 (PAR2) is expressed in the joints (Ferrell et al., 2003), on epithelial and endothelial cells of the skin in humans (Steinhoff et al., 1999), as well as on capsaicin-sensitive sensory nerves (Steinhoff et al., 2000) and it has been proven that TRPV1 is involved in the mediation of hyperalgesia induced by intraplantarly administered PAR2 agonist (Amadesi et al., 2004; Dai et al., 2004). It has also been shown that PAR2 stimulation causes synovial hyperaemia and oedema suggesting that it is important mediator of the arthritic processes (McIntosh et al., 2007, Russell and McDougall, 2009).  We have previously shown that TRPV1 is involved in nociceptive processing induced by the synthetic PAR2-activating peptide SLIGRL-NH2 in the mouse joint (Helyes et al., 2010). However, the effects of the natural PAR2 agonist, mast cell tryptase, and the role of proinflammatory neuropeptides and their receptors are unclear.  Furthermore, there are no data about MCT-induced synovial bloodflow alterations.
Thus, the aim of the present series of experiments was to analyse the mechanisms of the inflammatory changes and consequent hyperalgesia in response to MCT-evoked PAR2 activation in the mouse knee joint, whether it is TRPV1- or neuropeptide-mediated or both. 


Materials and methods

Ethics
All experimental procedures were carried out according to the 1998/XXVIII Act of the Hungarian Parliament on Animal Protection and Consideration Decree of Scientific Procedures of Animal Experiments (243/1988) and complied with the recommendations of the International Association for the Study of Pain. The studies were approved by the Ethics Committee on Animal Research of University of Pécs according to the Ethical Code of Animal Experiments (licence No.: BA 02/2000-2/2012).

Animals
Experiments were performed on 20-25 g, 4-month-old C57Bl/6 male mice. Animals were either wildtypes (WT) or knockout animals lacking the TRPV1 and NK1 tachyninin receptor or the Tac1 gene-encoded tachykinins SP and NKA. Trpv1 receptor (Trpv1-/-), NK1 receptor (Tacr1-/-) and Tac1 (Tac1-/-) gene-deficient mice were backcrossed through 10 generations with the C57Bl/6 strain. The original breeding pairs of C57Bl/6 mice were purchased from Charles-River Ltd. (Hungary) and the Trpv1-/- mice from Jackson Laboratories (USA), Tac1-/- (Zimmer et al., 1998) and Tacr1-/- (De Felipe et al., 1998) from the University of Liverpool (UK). The animals were bred and kept in the Laboratory Animal House of the Department of Pharmacology and Pharmacotherapy at the University of Pécs at 24–25 ˚C and provided with standard rat chow and water ad libitum.

Drugs and chemicals
Urethane was obtained from Spektrum 3D (Hungary), ketamine from Richter Gedeon Plc. (Hungary), xylazine from Lavet Ltd. (Hungary). Tryptase (from human lung), and guanethidine was purchased from Sigma–Aldrich Ltd. (Hungary).

Depletion of TRPV1-expressing nerves
In one group of mice, pretreatment with high doses (30-70-100 µg/kg s.c.) of the TRPV1 receptor agonist resiniferatoxin (RTX) was used to selectively inactivate capsaicin-sensitive peptidergic sensory nerves. 

Measurement of touch sensitivity of the paw
Touch sensitivity of the hindpaw was determined with a dynamic plantar aesthesiometer (Ugo Basile 37400, Comerio, Italy). This device is a modified von Frey hair technique which assesses tactile allodynia. MCT (20 μl, 12μg/ml) was injected into the right knee joint of the mice under ketamine (100 mg/kg, i.p) and xylazine (10 mg/kg, i.m.) anaesthesia. Measurements were performed before and every hour after MCT injection over a 6-h experimental period. Mechanical sensitivity was expressed as % of control mechanoresponsive threshold compared to baseline values.

Measurement of spontaneous weight distribution 
Spontaneous weight distribution between the two hindlimbs was determined with an incapacitance tester (Linton Instrumentation, Norfolk, England) before the MCT (20 μl, 12μg/ml) treatment (baseline) and every hour over the 6 hour experimental period. The percent weight distributed onto the right (treated) hindlimb was calculated by the following equation: [weight on the right hindlimb/(weight on the left + weight on the right)] X 100 (Helyes et al., 2010). 

Measurement of knee diameter 
The anterio-posterior diameter of the knee joint was measured with a digital micrometer (Mitutoyo, Japan) before and every hour during the 6 hour measurement period after intraarticular MCT injection (20 μl, 12μg/ml). 

Measurement of synovial blood flow with laser Doppler imaging
Synovial blood flow was measured in exposed knee joints of anaesthesized mice with laser Doppler imaging (Periscan PIM-II; Perimed, Sweden). Guanethidine (12 mg/kg i.p.) was applied 1 hour before microcirculation measurement in order to inhibit sympathetic reflexes., 
Under long-lasting, stable urethane-anaesthesia (1.2 g/kg i.p.), after control scanning, 20 µl (12μg/ml) MCT was dropped onto the synovial surface of the knees and blood flow measurements were recorded for 1 hour. Synovial blood flow was evaluated by comparing the mean perfusion values within regions of interest (ROI) associated with the knee obtained every 2 minutes after MCT-application compared to baseline control measurements.

Measurement of inflammatory cytokine concentrations
Six hours after intraarticular MCT-injection, mice were sacrified, the excised knees were frozen in liquid nitrogen and stored at -80˚C until further processing. Samples were homogenized in 990 l RPMI-1640 and 10 l PMSF (phenyl-methyl-sulphonyl-fluoride) containing buffer for 2 min (21,000 rpm) with Miccra D-9 Digitronic device (Art-moderne Laborteknik, Germany). They were then centrifuged for 10 min (4˚C, 12,500 rpm) and the supernatants were stored at -20 ˚C. The concentrations of TNFα and IL-1β were measured by ELISA and expressed as ng cytokine per g wet tissue.

Measurement of paw CGRP and SP concentrations
CGRP and SP concentrations were determined from 200 μl samples of homogenized knee samples by radioimmunoassay methods developed in our laboratories as described previously (Helyes et al., 1997).

Statistical analysis
The number of animals in each group was 5–12. All data were tested for normality (Kolmogorov-Smirnov test) using GraphPad Prism. All data conformed to a Gaussian distribution and were therefore tested using parametric statistics. Hyperalgesia, spontaneous weight distribution, paw volume synovial blood flow and joint diameter time courses were evaluated by one-way analysis of variance (ANOVA) followed by Bonferroni’s modified t-test to evaluate the effect of pretreatment with the RTX and the difference between WT and Trpv1 -/-, Tacr1-/- and Tac1-/- mice. In all cases p <0.05 was considered to be significant. Data are presented as means ± S.E.M.



Results	
Tachykinins play an important role in the mediation of MCT-induced mechanical allodynia.
In WT mice, the mechanosensitive threshold dropped by around 40% 2 hours after MCT administration, which then gradually recovered to 25% by the end of the 6 hour (Figure 1). Mechanical allodynia was reduced in the Tac1 and Tacr1 gene-deleted groups (Figures 1C, D). In contrast, no significant difference in pain thresholds was detected in either RTX-pretreated or Trpv1-/- animals (Figures 1A, B).

TRPV1-sensitive nerve fibres and tachykinins are involved in spontaneous pain behaviour after MCT
In WT animals, hindlimb weight distribution fell by about 10% after MCT injection. The spontaneous pain was significantly reduced (0-4%) in all groups of mice except for Tac1-/- animals, in which only a minimal attenuation of spontaneous pain was detectable (Figures 2A-D).

NK1 receptors mediate MCT-induced knee swelling. 
In control animals, the anteroposterior diameter of MCT-injected knees transiently increased, with maximal swelling occurring 2hr after treatment. No significant differences were observed in RTX-pretreated or Trpv1-/- and Tac1-/- knockout groups (Figures 3A, B, C), but the Tacr1-/- animals have significantly increased knee diameter compared to controls (Figure 3D).

Capsaicin-sensitive afferents and TRPV1 receptors regulate MCT-induced synovial hyperaemia.
Local administration of MCT induced a 45% increase in synovial blood flow, which gradually decreased to 25% by the end of the 1st hour (Figure 4). Topical administration of vehicle to the contralateral side had no effect on synovial blood flow (data not shown).   Both RTX-pretreated and Trpv1-/- mice showed a reduced response to MCT over the entire time course tested (Figures 4A, B). Conversely, neither Tac1-/- nor Tacr-/- groups showed any detectable difference when compared to WT animals (Figures 4C, D). Representative images from all groups are shown in Figure 5.

Capsaicin-sensitive sensory nerves and tachykinins are not involved in cytokine and peptide production following MCT injection
In WT animals, TNFα concentration of the intact (contralateral) knee joint homogenates was approximately 4700pg/g wet tissue 4 hours after vehicle application, similarly, the concentration of IL-1β was 4800pg/g wet tissue. The MCT-application induced only a mild increase in articular cytokine concentration and there were no significant differences in any of the gene-deleted or RTX-pretreated groups compared to WT controls (Figures 6 A, B).
CGRP levels also did not increase significantly as a result of MCT-injection (approximately 14 fmol/mg wet tissue). However, a decreased level of CGRP could be detected in TRPV1-/- mice (9.26 fmol/mg wet tissue; Figure 6C). SP-like immunoreactivity also did not show a significant change after MCT treatment in any of the groups tested (approximately 48 fmol/mg wet tissue).  TRPV1-/- mice, however, showed a significant decrease in SP levels (27-29 fmol/mg wet tissue). Interestingly, in Tac1-/- animals, SP levels were similar to WT values (42-48 fmol/mg wet tissue; Figure 6D). 




Discussion
This study provides the first evidence that the serine protease MCT exerts a -inflammatory and nociceptive effect via the activation of capsaicin-sensitive sensory nerves and/or the subsequent release of inflammatory tachykinins in joints. These results are mostly supported by our previous finding with the synthetic selective PAR2-agonist SLIGRL-NH2. SLIGRL-NH2-induced mechanical hyperalgesia, spontaneous pain, IL-1ß production and partially hyperalgesia were reduced in TRPV1 receptor deficient mice (Helyes et al., 2010). MCT-evoked mechanical hyperalgesia was not altered either by the genetic deletion of TRPV1 ion channels or defunctionalization of the capsaicin-sensitive fibres by RTX-pretreatment. However, the Tac1 gene, which encodes SP and NKA, as well as the NK1 receptor are crucial for MCT-evoked mechanical hyperalgesia. The pronociceptive effect of these tachykinins and their receptors was described decades ago (Andersen et al., 1978; Garret et al., 1991; Davis and Perkins, 1996), and it is also well-known, that the most important source of SP is capsaicin-sensitive afferent nerve terminals. Nevertheless, mechanical hyperalgesia was not altered by the inactivation of sensory nerves, but reduced by SP-deficiency. This can be explained by the fact that the peptidergic fibres contain not only pronociceptive peptides, but also several antinociceptive mediators, such as somatostatin (Szolcsányi, 2008), pituitary adenylate-activating polypeptide (Sándor et al., 2009) and opioid peptides (McDougall et al., 2004). The lack of both types of neuropeptides offsets the overall outcome of sensitization, and therefore, hyperalgesia. Furthermore, there are some data suggesting, that tachykinins (e.g. SP) and NK1 receptors are important regulators of pain originating from different knee joint pathologies. In an ex vivo osteoarthritic synovium-dorsal root ganglia system, elevated Tac1 and Tacr1 gene levels were measured, which can lead to increased pain (Li et al., 2011). NK1 receptors are also involved in rat knee joint mechanosensitivity (McDougall et al., 2001) and the firing rate of joint fibers can be decreased by pretreatment with an NK1 antagonist (Russell et al., 2012). In addition, the spinal neuronal firing activity in osteoarthritis model can be decreased by systemic treatment with a TRPV1 antagonist (Chu et al., 2011). In the current study, MCT did not induce significant increase in IL-1ß production in WTs, and none of them influences the TNFα level. Data about the role of PAR2 in cytokine release are contradictory. In other models, PAR2 agonist did not increase IL-1ß and TNFα levels (Hughes et al., 2013) or increased TNFα and IL-6 levels, but did not affect IL-1ß production (Vesey et al., 2013). There are no data about the influence of MCT on cytokine production. Furthermore, neither in our previous nor in this experiment we found any influence of capsaicin-sensitive nerve-endings or tachykinins on inflammatory cytokine production. The differences between the effects of the selective synthetic PAR2-agonist- or MCT can be easily explained, because MCT can activate several components of the inflammatory processes (e.g.: matrix-metalloproteases: MMPs, fibroblasts, sensory afferents, tight junctions) in which PAR2 receptors are only partially involved (Wernersson and Pejler, 2014; de Souza Junior et al., 2015).  Although TRPV1 receptors are proved to be involved in neurogenic joint swelling in experimental arthritis (Keeble et al., 2005), it does not play a role in MCT-evoked oedema. Knee swelling was only reduced in NK1 receptor deficient mice. The role of the NK1 receptor in mediating oedema is poorly understood. No data are available about the role of NK1 receptors in the mouse knee joint, but the NK1 antagonist reduced kaolin-induced knee swelling in the rat (Camargo et al., 2015). Surprisingly, the edema and weight bearing results of NK1 deficient animals did not change in parallel with that of the SP/NKA-lacking mice. This suggests, that either the lack of NKA have the same importance as SP deficiency and these peptides exert counteracting effects, or another NK1 agonist tachykinin, such as hemokinin-1 (HK-1), induce edema and pain through the NK1 receptor. 
The role of capsaicin-sensitive sensory neurons and tachykinins in the modulation of synovial microcirculation has thoroughly been investigated. Vasodilation is one of the major characteristics of neurogenic inflammation described by Jancsó-Gábor and Szolcsányi in 1972. Interestingly, mast cells are definitely involved in this process: they express both the tachykinin NK1 and CGRP receptors and the consequent histamine and MCT release can lead to sensitization/activation of sensory nerve-endings through histamine and PAR2 receptor activation (Rosa and Fantozzi, 2013). Furthermore, not only the TRPV1 receptors of sensory nerves, smooth muscle and endothelial cells is an important transducer of vascular responses (Baylie and Brayden, 2011), but also the Transient Receptor Potential Ankyrin 1 (TRPA1) receptor co-expressed with TRPV1 is an important regulator of blood flow (Pozsgai et al., 2010, Ferrell et al., 1997). It has been described that in low concentrations NK1 antagonists were not able to influence the basal synovial blood flow and only the half of the investigated compounds caused vasoconstriction in higher concentration. Under normal circumstances NK2 receptors, and its activator, NKA, has less importance in the regulation of blood flow (Lam and Wong, 1996). The vasodilatatory effects of the sensory neuropeptides are different. The most pronounced blood flow-increase can be caused by CGRP, compared to SP or NKA (Lam and Ferrell, 1993; Walsh et al., 2015). Therefore, it is clear, that the lack of SP and NKA or NK1 receptors have no or minimal effect on the MCT-induced vasodilation. It is suggested, that decreased CGRP release the cause of significantly reduced blood flow-increase in mice where the TRPV1 receptor or the whole sensory nerve was deleted. In order to unravel the mechanisms behind the functional data, we measured the SP and CGRP concentrations, as well as the inflammatory cytokines TNFα and IL-1ß of the knee joints. SP and CGRP levels were demonstrated to increase in various joint abnormalities (Wang et al., 2015; Dong et al., 2015; Grässel, 2014), and the present hyperalgesia and microcirculation data also propose the role of these neuropeptides. Surprisingly, none of the measured peptides showed elevation in MCT-treated knees compared to the contralateral, saline treated joints of WT animals. The same was detected in the different gene-deleted or pretreated groups.  This might suggest that MCT induces no significant neuropeptide release in a 6-hour-period, but it is also possible that in the whole joint homogenate the minimal difference due release from sensory nerves, immune and inflammatory cells cannot be detected. However, our results showed that the CGRP content of TRPV1- or whole sensory nerve-deleted animals, as well as the SP level in TRPV1-deficient mice were significantly lower (in both ipsi- and contralateral knees), than in WTs. Similar results were described by Ahmed et al (1995a, b), who reported that chemical or surgical denervation of the peptidergic sensory nerves causes marked decrease of neuropeptides in the ankle joint of rats. Data regarding the outcomes of TRPV1 deficiency on peripheral peptide levels are lacking, but it can decrease the SP-, and CGRP-positive neurone count in DRGs (Chen et al., 2008; Willcockson et al., 2010). Further unexpected result of the peptide measurement, is that SP-deficient mice, SP-like immunoreactivity was only minimally decreased compared to the WTs, which showed a slight increase in MCT-treated joints. Since immunoassay techniques are unable to differentiate SP from HK-1, and in Tac1-/- animals only HK-1 is present, our result pointed out, that HK-1 is likely to compensate the lack of SP. This finding and the fact that knee edema did not parallelly change in the SP/NKA and NK1 receptor deficient groups, strongly suggest, that HK-1 might play an important role in joint inflammation.
In conclusion, we provided evidence that MCT induces acute arthritis (knee edema, synovial hyperemia) and pain, which are differently regulated by the sensory neuropeptides and the capsaicin-sensitive nerves. Tachykinins and the TRPV1 channel are important in pain sensation, but in the vasodilation CGRP of sensory neuronal origin is likely to play a role. These results clearly describe that interactions between inflammatory cells (e.g.: mast cells) and the sensory nervous system are very important in joint inflammation and consequent pain. Elucidating these mechanisms can contribute to successful therapy of arthritis.
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Figure legends
Figure 1. MCT-induced mechanical hyperalgesia throughout the 6-hour experimental period. Each data point represents the mean ± SEM of the percentage decrease of the mechanonociceptive threshold of (A) RTX-pretreated (B) Trpv1-/-, (C) Tac1-/-, (D) Tacr1-/- mice compared to the initial control values (n=6-8 mice per group; ***p<0.001 vs. C57Bl/6; one-way ANOVA followed by Bonferroni’s modified t-test). 
Figure 2. MCT-induced spontaneous pain throughout the 6-hour experimental period. Each data point represents the mean ± SEM of the percentage decrease of the ipsilateral weight distribution of (A) RTX-pretreated (B) Trpv1-/-, (C) Tac1-/-, (D) Tacr1-/- mice compared to the initial control values (n=6-8 mice per group; *p<0.05, **p<0.01 vs. C57Bl/6; one-way ANOVA followed by Bonferroni’s modified t-test). 
Figure 3. MCT-induced knee swelling throughout the 6-hour experimental period. 
Each data point represents the mean ± SEM of the percentage increase of the anteroposterior knee diameter of (A) RTX-pretreated (B) Trpv1-/-, (C) Tac1-/-, (D) Tacr1-/- mice compared to the initial control values (n=6-8 mice per group; **p<0.01 vs. C57Bl/6; one-way ANOVA followed by Bonferroni’s modified t-test).
Figure 4. MCT-induced vasodilation throughout the 65-min experimental period. 
Each data point represents the mean ± SEM of the percentage increase of the synovial bloodflow of (A) RTX-pretreated (B) Trpv1-/-, (C) Tac1-/-, (D) Tacr1-/- mice compared to the initial control values (n=6-8 mice per group; ***p<0.001 vs. C57Bl/6; one-way ANOVA followed by Bonferroni’s modified t-test).
Figure 5. Representative pictures using Laser Doppler Flowmetry. Columns represent the C57Bl/6, RTX-pretreated, Trpv1-/-, Tac1-/- and Tacr1-/- groups. Rows represent different time points (control, 15, 30, 45, 60 min after MCT-treatment) of the measurement. Each picture consist of a laser flowmetry part and a photo of the detected area. Upper regions of interest (ROIs) represent the MCT-treated, lower ROIs the saline-treated synivium.
Figure 6. Concentrations of the inflammatory cytokines tumor necrosis factor α (TNFα) and interleukin-1β (IL-1β), and the neuropeptides calcitonin gene-related peptide (CGRP) and substance P (SP) in the knee joint homogenates at 6 hour. Each bar represents the mean ± SEM of each group (n=6-8 mice per group, #p<0.05, ##p<0.01 vs. C57Bl/6 saline-treated; **p<0.01 vs. C57Bl/6 MCT-treated; one-way ANOVA followed by Bonferroni’s modified t-test).
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