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APPENDIX A

Preparation and reagents

1. Coating buffer
20 mM Na,CO, 1.0599 o]

in 250 ml of distilled water adjusted pH 9.6 and made up volume to 500 ml. Stored at

4°cC.

2. Phosphate buffer saline (PBS) 1X, 1L

NaCl 8 g
NaH.PO,.H,O 0.23 g
Na,HPO, 1.15 g
KCl 0.20 g

All reagents were dissolved in distilled water and made up to 1L. Stored at room

temperature.

3. Tris-Incubating Buffer (Tris-IB) 1X, 1L

Tris-HCI 1.21 g

NaCl 8.77 g
All reagents were dissolved in 500 ml of distilled water adjusted pH 7.4 and made up
volume to 1L. Then added

BSA 1 g

Tween 20 1 ml

Mix all well. Stored at 4°C.
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4. 1% Bovine Serum Albumin (BSA)
0.34 g BSA + 34 ml Tris-IB (for 2 plates)

5. Conjugate Anti-IgM conjugated peroxidase
Anti-IgM 12 ul + Tris-IB (0.1% BSA) 24 ml (for 2 plates)

6. Citric Phosphate Buffer (pH 5.0), 500 ml
Citric acid monohydrate (C,H,0,.H,0) 5.15 g
Na,HPO,. 3H.,0 9.08 g
All reagents were dissolved in 250 ml of distilled water adjusted pH 5.0 and made up

volume to 500 ml. Stored at 4°C.

7. Substrate

o-phenylene-diamine (OPD) 0.009 g
Citric phosphate buffer 12 mi
30% H,0, 7 ul

Prepare reagent fresh for 1 plate. Keep in dark before use.

8. 4M H,S0,
Conc. H,S0, 23 ml

Distilled water 77 ml
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APPENDIX B

Table Individual information of arthritic and OC horses

OPD No. Age (y) | Occupation | Period of | Radiographic | WF6 epitope | Commentary
illness finding concentration
AR 01 4 Racing NC SW 429.24
AR 02 4.5 Racing NC SW 444 97
AR 03 3.5 Racing NC SW 415.98
AR 04 4 Racing NC SW 350.26
AR 05 4 Racing NC SW 722.44
AR 06 8 Racing >1y SW 328.74 Intermittent
OC 01 8 Racing 2w C,BP 250.03
0oC 02 6 Racing 4d C,0 426.15
0C 03 3.7 Racing 3m C 103.83
OoC 04 3 Racing NC C 238.06
OC 05 3.5 Racing NC C 131.13
OC 06 3 Racing NC C 2,603.20 | WF6>normal
OocC 07 35 Racing 3w C, 0O, BP 1,746.00 | WF6>normal
OC 08 4 Racing 2w C 632.37
OC 09 9 Racing im C, 0O 763.19
OC 10 3 Racing Tw C 1,381.80 | WF6>normal
ocC 11 4 Racing NC C, 0 2,039.30 | WF6>normal
0C 12 4 Racing NC C 369.02

AR = arthritic horse, OC = horse with osteochondral fracture

NC = not known clearly, d = day, w = week, m = month, y = year

SW = soft tissue swelling, C = chip fragment, O = osteophyte, BP = bone proliferation
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Table Individual information of OA horses

OPD No. Age (y) | Occupation | Period of | Stage of | WF6 epitope Commentary
illness disease | concentration

OA 01 4 Racing 6m Early 145.49
OA 02 8 Riding 6m Early 225.59
OA 03 5 Racing NC Early 265.91
OA 04 3 Racing NC Early 1,094.10
OA 05 4 Racing >1y Early 391.23
OA 06 9 Riding 4m Early 1,602.80 WF6>normal
OA 07 7 Racing 1y Advance 847.42 AS
OA 08 5 Racing >1y Advance 1,169.75 WF6>normal
OA 09 4 Racing 12y Advance 1,100.90
OA 10 5 Racing >1y Advance 6,730.25 WF6>normal
OA 11 4 Racing >1y Advance 1,651.65 WF6>normal
OA 12 3.10 Racing 5d Advance 87.82 | + non displace C
OA 13 6 Racing NC Advance 164.78
OA 14 6 Racing 3y Advance 1,196.05 WF6>normal
OA 15 5 Racing >2y Advance 1,301.90 WF6>normal
OA 16 6 Racing NC Advance 1,589.20 WE6>normal
OA 17 4 Racing NC Early 438.95
OA 18 5 Racing NC Advance 309.65 AS
OA 19 4 Racing NC Advance 291.78 AS
OA 20 6 Racing NC Advance 130.94
OA 21 7 Racing NC Advance 421.68
OA 22 6 Racing NC Advance 934.79
OA 23 7 Racing NC Advance 583.06
OA 24 5 Racing NC Early 1,475.10 WF6>normal
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OA = osteoarthritic horse
NC = not known clearly, d = day, m = month, y = year
C = chip fragment

AS = used to arthroscopic surgery
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APPENDIX C

Output of thesis study
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A COMPARISON OF SERUM CHONDROITIN SULFATE EPITOPE LEVEL BETWEEN
NORMAL HORSES AND HORSES WITH ARTHRITIS, OSTEOCHONDRAL (CHIP)
FRACTURE OR OSTEOARTHRITIS

Siriwan Tungyuenyong,1 Pawin Padungtod,2 Ratchaneewan Srihirunrat,3

Siriwan Ong-Chai3

'Graduate School, 2Deparz‘ment of Veterinary Public Health, Faculty of Veterinary
Medicine, *Thailand Excellent Center for Tissue Engineering, Department of

Biochemistry, Faculty of Medicine,Chiang Mai University

Abstract The purposes of this study was to compare the level of chondroitin sulfate
epitope (WF6 epitope) in serum between normal horses and horses with arthritis,
osteochondral (chip) fracture (OC) or osteoarthritis (OA) and to compare the level of
chondroitin sulfate epitope (WF6 epitope) in serum of horses with osteochondral (chip)
fracture prior to and after treatment by arthroscopic surgery. Serum samples were
collected from horses age 2 to 9 years old in Chiang Mai, Nakornratchasima, Saraburi
and Khonkhaen. Fifty clinically normal horses, 6 horses with arthritis, 12 horses with OC
and 24 horses with OA were used. Laboratory tests included complete blood count,
blood chemistry. Concentrations of WF6 epitope were measured by competitive
inhibition ELISA. The results showed that horses with arthritis, OC or OA had significantly
lower median serum WF6 epitope concentration than clinically normal horses (p<0.05)
controlling for age and breed. There was significant relationship between WF6 epitope
concentration and diseased or working status (0<0.05). The comparison of serum WF6
epitope concentration in horse with OC prior to and after treatment by arthroscopic
surgery showed gradual increased after treatment from week 4, 8 to 12. The results from
this study demonstrated that the level of serum chondroitin sulfate was associated with
joint disease. Therefore, WF6 epitope may be used as biological marker to indicate
articular cartilage degradation and used for diagnosis or monitoring of treatment in
equine joint disease.

Keywords: Horses, Chondroitin sulfate, Arthritis, Osteochondral fracture, Osteoarthritis
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UL nevgnaeuiniadaardagninanalllinnn anadsnalinudn WFe epitope 16
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' o { < A 1 ! a =KX v 1A o o o‘dl o
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Normal Abnormal
N 50 42
WEF6 1,135.95 + 1,020.07 441,96 + 937.20

a = ANUANANNNATR p<0.0001 WallTaueuriu Normal

g7 1 wwnawilsumsuaudaduaes WF6 chondroitin sulfate epitope lu@iinzassinnguing

o

¥

(Normal group) NUN1N

o a | < @ o= ° o ¥ k'Y !
LL@Z‘H@UU%‘H@QH?@U'&L‘M@EINLL'M'NWW]L‘]J@ﬁ‘l,"ﬁuﬁﬂi’l@ﬂ/] 25 WAT 75 AMNANAL LAULALUIUAUATUAINLAY
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UnF panduuanIANgazanIlalnduIn N=a1uiudaetine waz WF6 = aouiduduans WFe (ng/mi)

wangANdaegIU + Ndamqalng (Median + IQR)

AuHAUNA (Abnormal group) Lz%unmam@‘uamaﬂmmmmﬁﬁﬂﬂm WUIBLAN

MNNANLAPIATNGIVTRAINA
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Normal Arthritis ocC OA

N 50 6 12 24
WF6 1,135.95 £1,020.07 422.61+£169.46 529.26+1,413.90 715.24+1,003.06

a, b, ¢ = HAMNLANANNNNEDH p=0.001, p=0.021, p=0.002 ANAYFL LHewlFeLAeuiy Normal

917 2 waunnAndinduees WF6 chondroitin sulfate epitope Tuiiinnasinlna (Normal) nlzauiey
o v Ao o Ao ¥ o . ! 2
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q CE]
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101

10
g 97 * e}
=
E -
g 8 b c
2
2 a
S 7.
\O
£ AN
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Age (Y) <2 3-5 6-9
N 14 21 15
WF6 917.08 +571.04 | 1,557.60 +1,154.32 | 1,452.40 + 1,467.02

a, b, ¢ = lifiAnuuanstesiunieadan p=0.122

917 3 ununwanduduIas WF6 chondroitin sulfate epitope luaiinnaadinunAulzauianiuluus
: o S { : S . A
avdeny (U) unananseu@maeNuanIAeEg I LEUIELANUAZIELLNTENN IR LAMRENLAAIANT]
3 o c o 4 2 & Y 4 "
Wafidud nan 25 waz 75 ANARL EUTALUIUAUAUE NLALAULUWANNTA LR A LNLAAIAANE A
O AR AN ™ . Cd a4 e
wazgeganelilaUnAnuansy  ananuanAINgTasItinlng  AenduLantAINgTasRaLing

NN N=A1uueee Uy WF6 = anudnduzes WF6 (ng/ml) usmsdndsegau = & tAe ng

(Median * IQR)
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Breed Thai Mixed Foreign
N 8 20 22
WF6 1,616.40 £ 3,517.55 | 1,213.40 £ 840.36 | 1,065.65 + 1,249.39

a, b, ¢ = lifiAnuuanseiunieaian p=0.158

97 4 wnunawanduduas WF6 chondroitin sulfate epitope luaiinnaadinunAulzauiauiuluus

az@aeWug (Thai = Wuglneud, Mixed = Wuguaw, Foreign = Wugpngtlszing) 1dunananseudmass

wanANNeEF U EuIRLA Az IELLNIeINPRLAMANLANIAI L fEUR AT 25 uaz 75 mNANAL

'
1o

EUTA UL UA AT WA WA A TULUWENN A LAMALNUARI AR QAL TEIgANER lRALUNARHNE AL

NNANUAPIANNGIFRAIRALNG ABNAULARIATITARRALNRNIN N=A1uIusaet e uaz WF6 =

pdnduIRg WF6 (ng/mi) uanarisagiu + Wduade g (Median + IQR)
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4
No training Working
N 16 34
WF6 894.08 = 568.03 1,685.25 £ 1,187.48

a = ANuANANNNala p=0.008 WallFaufiauiy No training
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