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Jae-won Seol, Hae-beom Lee, Nam-soo Kim, In-shik Kim, Hyung-sub Kang,
Young-hoon Lee*, Dong-won Kang** and Sang-youel Park'

Center for Healthcare Technology Development, Bio-safety Research Institute College of Veterinary Medicine
Chonbuk National University, Jeonju, 561-756, Korea
*Institute of Oral Bioscience, School of Dentistry Chonbuk National University, Jeonju, 561-756, Korea
**Song Pa Animal Clinic .

A<

2006 59 20%)

Abstract : Apoptotic death of articular chondrocytes has been implicated in the pathogenesis of osteoarthritis. Tartrate
resistant acid phosphatase (TRAP) has been used for several years as a marker enzyme of bone-resorbing osteoclasts.
This study investigated the activity of TRAP in media of apoptotic cell death-induced canine chondrocyte. We exposed
canine chondrocyte to capsaicin and the results showed that capsaicin induced cell death in a dose dependent manner.
And we measured TRAP activity in media of chondrocyte death induced by capsaicin treatment and the results capsaicin
significantly increased the activity of TRAP in media for dose dependent. We also investigated whether the combination
treatment with capsaicin and TRAIL enhance apoptotic cell death in canine chondrocyte. We exposed canine
chondrocyte to capsaicin for 24 hrs at the indicated dose, and then treated with recombinant TRAIL protein for 24 hrs.
TRAIL alone did not induce cell death after 24 hours, but the combined treatment of both induced more cell death
compared with capsaicin alone in a dose dependent manner. Also, the combination treatment with capsaicin and TRAIL
increased the activity of TRAP in culture media. These results suggest that TRAP can flow out into extracellular after
chondrocyte damage, and TRAP may be a successful biomarker for detection of joint disease such as osteoarthritis.
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Capsaicin(trans-8-methyl-N-vanillyl-6-nonenamide)2 35
N FEE v AFHA FEORE AT AR AR
Hoj skom, HZolE capsaicin®] WA = A o
g AFEo] B 9t} Capsaicin AHH|7F EAHOIE
FHE 4 Qlon FYFYLE AT Bt e v
(15,30), ThRH ThE 2 A= 3 Ry £
e sk aelt o AlEF FollA AE s 9A
s HUE QITH22,33).

B AFNAE in vitro FOlA FN] AIxAA EEF
AFAEE wigSt T capsaicindl] 2T AZA 2 AFE &
2} tumor necrosis factor (TNF) family®] shio|w E|s)
4 BEYG Ao dF B9 AAEY Y3t &3] f8
He Zloz® %43z TRAIL (TNF-related apoptosis
inducing ligandys 3 A8l FE=HE A AP a3
£ A5 = AIAE & AR fEEHe A
o2 Uuizl TRAPY A4S g3l #Ed 5o 8 2
2 2N XEet AD] biomarkerZA o8 7FeAE %
Atsts T,

l

o

=

=2 gl H}d
II'I-l-l- = olg

AEMES] 22| ¥ Higf

A FEEEHAANA 12199 vge #5 &
A F9oM AZg ANFHT F APANAM EiE PBSE 2
H AHSE Fol AF2ZEE 1mm’ o132 2X) A5ttt 2
A2 AF FZE 0.1% collagenase (Type I Sigma, MO,
USAY7} E91%)+= DMEM (10% FBS%} 1% penicillin) Hl
el ol 37°CollA 12 AlzF F<F wiFEiditt. 1A= RE
AFMxe] e 281 cell strainerg ©l-g3te] ZAed
T 4°CAlA 400*gE 10387 L4 EElaiah 94 28 ¥
712tk A XE DMEM HiA] ¥ 5% CO, #i¥7]elA
LIRS A=

HEBMZ MES =M

AZANE AETE FHsP] HsiA 1A} v AZA
ZE 12-well plateo] 1.0X10%] A 2 welle]l B o}
5% CO,, 37°C Jelellx] 2477k viF AFTE 12-well plate
oAl =215k AMlaEoll capsaicin (Sigma, M2028)& 0, 100,
200, 400 M9 FEE 48A17F B¢ HFsId. =T
capsaicing FEHE 24717+ A AEd F A2 TRAIL
(100 ng/ml) (CALBIOCHEM. CAT. NO: 616375) @92 &
Aot 2447k B3 T widslATh AlRe] AEF 32
crystal violet 348 el 23l AARE & AP, AlEe] ¥
£ oA Arret & AR S skl A2y A
5 242 HAEZE 30% ethanol®} 3% formaldehyde’} &
oUE 0.5% crystal violet® 2 AH20A 1087 GBS
B2 EolA 43] A 5 Az dxd $of| Alx

£ 1% SDS £902 &FAIAA 550 nmollA EEE &
AeRen, EFS 100%E A3l Axe AEFS 24
A=

TRAP &4 53

AFAHEE 12-well platecl] 1.0X10%] HA 2z} welloll
e TS 5% CO,, 37°C JEiollA 244170 wlg A7) &
capsaicing 0, 100, 200 22X 400 uM2] SEZ 48X
BeF AEsha, B3t capsaicing Ho] FEE AASH F
AzF TRAIL (100 ng/ml) ©AS Hg)ale] 2447F F
o WAt TRAPS] 84& 28a7] 93k 2t welle)
media® 2o} 96 well plated]] 2.5mM pNPP (p-nitrophe-
nylphosphatate) (Sigma chemical Co, St Louis)”} X3+
reaction buffer (0.1 M sodium acetate buffer, PH 5.8, 0.2M
KCl, 0.1% Triton X-100, 1 mM ascorbic acid®} FeCl,)%}
sample2 72} 100 W B2 Foll 37°CoIA] 1A1ZF B4t vk
2A17h T 09M NaOH 50 plE 7zt welld] ¥& &
 FQ MidslL 405 nmoll M FEEE SASINT. TRAP
o] A AEQ 11UE 37°CAA 18 &9 1M p-
nitrophenole] 28 & yepdct.

2 2

HioFd AZAH ES capsaicine 0, 100, 200 Z# X
400 uMS} TEE 4877 BF X2 g Fof] AAEe] A
58 S HFig 1). AFAMEY capsaicingy FEEE
HEg A3, Hszrt SUigel] nel AFH T S
o] Zasle A& B 4 AUrh EF capsaicing 2]
3 & TRAILS Asl edd d3A x| H3lE xALe}
Atk Capsaicin 0, 100, 200 22X 400 pM2] T
24/ 7F E}F A S Foll AxFE TRAIL ©9E 100 ng

50
2 40
z
z ¥
& 20}
"
= 10
= 0 i i i

0 100 200 400
Capsaicin (L.tm, 48 hrs)

Fig 1. The combination effect of capsaicin and TRAIL in
canine chondrocyte. Canine chondrocyte cells plated in 12-
well were pretreated with capsaicin (24 hrs) for the indicated
dose, and then coincubated with or without recombinant
TRAIL protein (100 ng/ml) for additional 24 hrs. Cell viability
was determined by crystal violet staining method. Viability of
control cells was set at 100%, and viability relative to the
control was presented. The experiments were performed at
triplicate, at least twice.
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Fig 2. The combination effect of capsaicin and TRAIL in canine chondrocyte. Canine chondrocyte cells plated in 12-well were
treated with capsaicin (24 hrs) for the indicated dose, and then coincubated with or without recombinant TRAIL protein (100 ng/
ml) for additional 24 hrs. Cell morphology was photographed by microscope (X 100)
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Fig 3. The activity of TRAP by the combination treatment of
capsaicin and TRAIL. Canine chondrocyte cells plated in 12-
well were treated with capsaicin (24 hrs) for the indicated
dose, and then coincubated with or without recombinant
TRAIL protein (100 ng/ml) for additional 24 hrs. Treated cell
collected media, and the activity of TRAP in media was
determined at 405 nm using ELISA. One unit of TRAP
activity corresponds to 1 mol of p-nitrophenol liberated per
minute at 37°C. The experiments were performed at triplicate,
at least twice. The bar indicated standard error.
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