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Expression of Pain Receptors by Arthritis Treatment in
Collagen Induced Murine Model of Rheumatoid Arthritis

Jihye Bang1, Eunyoung Ha2’3, Jian Hur"

Departments of 'Internal Medicine and *Biochemistry, *Pain Research Center, Keimyung University School of Medicine, *Department of Internal
Medicine, Yeungnam University College of Medicine, Daegu, Korea

Objective. Rheumatoid arthritis, the most common form of arthritis, is typically characterized by induced inflammatory pain
in joints. Recent studies have reported on the expression of pain receptors such as transient receptor potential vanilloid 1
(TRPV1) and acid sensing ion channel 3 (ASIC3), which are related to pain induction and regulation. This study was conducted
to investigate the expression of TRPV1 and ASIC3 in response to the analgesic effect of an arthritis treatment in a collagen-in-
duced arthritis (CIA). Methods. Mice were divided into 3 groups: Control, CIA, and CIA with arthritis treatment. Mice received
intraperitoneal injection with 10 mg/kg infliximab and 10 mg/kg meloxicam five times per week for 3 weeks. Mechanical hyper-
algesia, histologic examination of the feet, serum levels of inflammatory cytokine such as interleukin-6 (IL-6), and interleukin-17
(IL-17), TRPV1 and ASIC3 expression were investigated. Results. The serum levels of IL-6 and IL-17 were lower in the treatment
group (73.77+10.11 pg/mL and 26.75 + 7.17 pg/mL, respectively) compared to the CIA group (p <0.001). Histological analysis
showed decreased synovial cell proliferation, leukocyte infiltration, and cartilage destruction in the treatment group compared
with the CIA group. The CIA group that underwent arthritis treatment showed a significantly increased withdrawal threshold
of mechanical nociception on the hind paw and increased expression of TRPV1 and ASIC3 compared to the CIA group.
Conclusion. Arthritis treatment resulted in an anti-inflammatory and analgesic effect through upregulation of the activity of
TRPV1 and ASIC3 in CIA mice. (J Rheum Dis 2015;22:85-92)
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Aozt & 5 gict
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o} B55-84 24| BAlel gt A7 HaEw 9
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ceptor potential vanilloid 1 (TRPV1)Z} 71 A8 F-3NA=
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TCC-3’, TRPVI reverse : 5-GTGCTCACAACAGGATGTGG-
3’, TRPV4 forward : 5-ACCAAGGCTAGCTCAGTCCA-3’,
TRPV4  reverse : 5-ATGCTCAGGGCCAGCTAGTA-3’,
ASIC1 forward : 5-AATTTCTGCGTGGGTACTGG-3’, ASIC1
reverse : 5’-ACCTGGGTGGCTCCTTACTT-3’, ASIC3 for-
ward : 5-GGTGCAGAAGGTAGGTGATC-3’, ASIC3 re-
verse : 5’-TCTGTCTTGAAA AACCTGGG-3’, internal con-
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o o

d

B

5.0 q

—e— Control

4.5 —s— CIA *kk
€ ’ —a— ClA+treatment
E
1))
%]
(0]
c
X
Q
ES)
=
®
o
e)
£
T

1.5 T

0 8 15 22 27 35 42 49 56 62
Days

Figure 1. Suppression of arthritis progression in CIA with treatment group. Arthritis was induced by immunization with type Il colla-
gen in complete Freund’s adjuvant on day 0. On day 41, mice also received normal saline or treatment (infliximab and meloxicam)
five times per week for three weeks. (A, B) Severity of arthritis was determined as described in Materials and Methods. Data are ex-
pressed as the mean + standard deviation. CIA: type Il collagen induced arthritis. **p<0.01, ***p<0.001 vs. control group; Tp

<0.05, "Tp<0.01, T Tp<0.001 vs. CIA group.
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Figure 2. Suppressive effect of arthritis treatment on levels of inflammatory cytokines. (A) The levels of immunoglobulin G an-
ti-type 1l collagen antibody, (B) interleukin (IL)-6 and (C) IL-17 were determined in CIA mice by enzyme-linked immunosorbent
assay. (D) Protein levels of tumor necrosis factor (TNF)- @ and IL-1 8 were measured in CIA hind paw tissue by western blot. Data
are expressed as the mean + standard deviation. Values are expressed as the optical density. AU: arbitary unit, CIA: type Il collagen
induced arthritis, GAPDH: glyceraldehyde-3-phosphate dehydrogenase. *p<0.05, **p<0.01, ***p<0.001 vs. control group;

TTp<0.01, TTTp<0.001 vs. CIA group.
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9] 4 AFe] ReYo] A Q). wat AA| FZ 5
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Figure 4. Analgegic effects of arthritis treated in CIA mice.
Arthritis treatment (infliximab and meloxicam) ameliorate me-
chanical threshold measured to von-Frey filament. Data are
expressed as the mean + standard deviation. CIA: type Il colla-
gen induced arthritis. ***p<0.001 vs. control group; ' 'p
<0.01 vs. CIA group.
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Figure 3. Representative histological analysis of knee joints and paws was assessed by H&E (x200) and Safranin O staining

(x200). CIA: type Il collagen induced arthritis.
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Figure 5. Expression of pain related ion channel such as TRPV1 and ASIC3 in CIA mice. (A) Reverse transcription-polymerase chain
reaction analysis of TRPV1, TRPV4, ASIC1 and ASIC3 expression in CIA mice. (B) Westernblot analysis of TRPV1 and ASIC3 ex-
pression in CIA mice. £ -actin was used as a loading control. Results were normalized for £ -actin expression. Statistical data repeat
of three independent experiments. Values are mean + standard deviation. ASIC: acid-sensing ion channel, CIA: type Il collagen in-
duced arthritis, TRPV: transient receptor potential vanilloid. *p<0.05, **p<0.01 vs. control group; Tp<0.05 vs. CIA group.
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