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From Bedsides to BenchesFrom Bedsides to Benches
從床邊到實驗桌從床邊到實驗桌
從臨床到研究從臨床到研究
從臨床到基礎從臨床到基礎

From Beds to Benches
從臨床到基礎從臨床到基礎

從床上到實驗桌從床上到實驗桌
從睡覺到痛苦從睡覺到痛苦從睡覺到痛苦從睡覺到痛苦



Reasons Why We WriteReasons Why We Writeyy
1.1. Gain intellectual stimulationGain intellectual stimulation
22 Share ideasShare ideas2.2. Share ideasShare ideas
3.3. Report researchReport research
44 Express an opinionExpress an opinion4.4. Express an opinionExpress an opinion
5.5. Generate discussionGenerate discussion
6.6. Advance one’s disciplineAdvance one’s discipline6.6. Advance one s disciplineAdvance one s discipline
7.7. Assert “ownership” of a topicAssert “ownership” of a topic
8.8. Attain promotion/tenureAttain promotion/tenurep /p /
9.9. Report a caseReport a case
10.10. Enhance one’s personal reputationEnhance one’s personal reputation
11.11. Achieve some small measure of immortality Achieve some small measure of immortality 

by publishing our ideasby publishing our ideas
1212 E iE i12.12. Earn incomeEarn income

Robert B. Taylor: Robert B. Taylor: The Clinician’s Guide to Medical WritingThe Clinician’s Guide to Medical Writing



Reasons Given for not WritingReasons Given for not WritingReasons Given for not WritingReasons Given for not Writing
1.1. Not enough timeNot enough time1.1. Not enough timeNot enough time
2.2. Nothing to write aboutNothing to write about
3.3. No one to work with in writingNo one to work with in writing3.3. No one to work with in writingNo one to work with in writing
4.4. Lack of secretarial supportLack of secretarial support
5.5. Lack of knowledge as to how toLack of knowledge as to how to5.5. Lack of knowledge as to how to Lack of knowledge as to how to 

research informationresearch information
6.6. No mentor for writing activitiesNo mentor for writing activities
7.7. No motivationNo motivation
8.8. No selfNo self--confidenceconfidence
9.9. Don’t know how to startDon’t know how to start
10.10. “I hate writing”“I hate writing”

Robert B. Taylor: Robert B. Taylor: The Clinician’s Guide to Medical WritingThe Clinician’s Guide to Medical Writing



研究寫作失敗最常見的原因研究寫作失敗最常見的原因研究寫作失敗最常見的原因研究寫作失敗最常見的原因

1.1. 沒有搞清楚要研究什麼？寫什麼？沒有搞清楚要研究什麼？寫什麼？

22 為誰而研究？為誰而寫？為誰而研究？為誰而寫？2.2. 為誰而研究？為誰而寫？為誰而研究？為誰而寫？

3.3. 為什麼要研究？為什麼要寫？為什麼要研究？為什麼要寫？

•• 研究寫作之初沒有花點時間思考這些問題。研究寫作之初沒有花點時間思考這些問題。

•• 不需要面對空白螢幕或白紙搜索枯腸。不需要面對空白螢幕或白紙搜索枯腸。

•• 在散步、搭車、坐馬桶在散步、搭車、坐馬桶……的同時都是思考的好的同時都是思考的好•• 在散步 搭車 坐馬桶在散步 搭車 坐馬桶……的同時都是思考的好的同時都是思考的好
時機。時機。



近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果

1.1. 惡性腫瘤有關的基礎研究惡性腫瘤有關的基礎研究
2.2. 結合基礎和臨床，膝關節炎（退化）有關結合基礎和臨床，膝關節炎（退化）有關
3.3. 臨床的文章臨床的文章

Take Home MessagesTake Home Messages



近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果
（第一或通訊作者）（第一或通訊作者）（第 或通訊作者）（第 或通訊作者）

1.1. 惡性腫瘤、主要是骨癌有關的基礎研惡性腫瘤、主要是骨癌有關的基礎研
究成果，包含究成果，包含paclitaxelpaclitaxel、、silibininsilibinin
和和NATNAT、、MMPsMMPs、、uu--PAPA、、PAIPAI……有有和和NATNAT MMPsMMPs uu PAPA PAIPAI 有有
關的研究關的研究

22 結合基礎和臨床 跟膝關節炎有關的結合基礎和臨床 跟膝關節炎有關的2.2. 結合基礎和臨床，跟膝關節炎有關的結合基礎和臨床，跟膝關節炎有關的
（（MMPsMMPs、、uu--PAPA、、PAIPAI、、uPARuPAR……））
研究成果研究成果研究成果研究成果

3.3. 臨床的文章臨床的文章3.3. 臨床的文章臨床的文章



近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果

1.1. 惡性腫瘤有關的基礎研究惡性腫瘤有關的基礎研究
2.2. 結合基礎和臨床，膝關節炎（退化）有關結合基礎和臨床，膝關節炎（退化）有關
3.3. 臨床的文章臨床的文章

Take Home MessagesTake Home Messages



惡性腫瘤有關的基礎研究，共惡性腫瘤有關的基礎研究，共99篇篇惡性腫瘤有關的基礎研究 共惡性腫瘤有關的基礎研究 共99篇篇
（（第一或通訊作者第一或通訊作者，全部，全部SCISCI））

1.1. Hsieh YS, Chu SC, Yang SF, Chen PN, Liu YC, Hsieh YS, Chu SC, Yang SF, Chen PN, Liu YC, Lu KH*Lu KH*. Silibinin suppresses human . Silibinin suppresses human 
osteosarcoma MGosteosarcoma MG--63 cell invasion by inhibiting the ERK63 cell invasion by inhibiting the ERK--dependent cdependent c--Jun/APJun/AP--1 induction of 1 induction of 
MMPMMP--2. 2. CarcinogenesisCarcinogenesis 2007;28:9772007;28:977--87. (SCI)87. (SCI)

2.2. Lu KHLu KH, Lue KH, Chou MC, Chung JG*. Paclitaxel induces G2/M arrest and apoptosis via , Lue KH, Chou MC, Chung JG*. Paclitaxel induces G2/M arrest and apoptosis via 
caspasecaspase--3 activation in osteogenic sarcoma (U3 activation in osteogenic sarcoma (U--2 OS) cells. 2 OS) cells. J Orthopaed ResJ Orthopaed Res 2005;23:9882005;23:988--94. 94. pp g (g ( )) pp ;;
(SCI)(SCI)

3.3. Lu KHLu KH, Lue KH, Hsia TC, Chou MC, Lin KL, Chung JG*. Oral administration of paclitaxel affects , Lue KH, Hsia TC, Chou MC, Lin KL, Chung JG*. Oral administration of paclitaxel affects 
the distribution and metabolism of 2the distribution and metabolism of 2--aminofluorene in various tissues of Spragueaminofluorene in various tissues of Sprague--Dawley Dawley 
rats. rats. PhytomedicinePhytomedicine 2005;12:5772005;12:577--87. (SCI).87. (SCI).

4.4. Lu KHLu KH, Lue KH, Liao HH, Chung JG*. Induction of caspase, Lue KH, Liao HH, Chung JG*. Induction of caspase--33--dependent apoptosis in human dependent apoptosis in human , , , g p, , , g p p p pp p p
leukemia HLleukemia HL--60 cells by paclitaxel. 60 cells by paclitaxel. Clin Chim ActaClin Chim Acta 2005;357:652005;357:65--73. (SCI)73. (SCI)

5.5. Lu KHLu KH, Wang DY, Lue KH, Hsiao YM, Chou MC, Chen YS, Chung JG*. PCR and flow cytometric , Wang DY, Lue KH, Hsiao YM, Chou MC, Chen YS, Chung JG*. PCR and flow cytometric 
analysis of paclitaxelanalysis of paclitaxel--inhibited arylamine Ninhibited arylamine N--acetyltransferase activity and gene expression in acetyltransferase activity and gene expression in 
human osteogenic sarcoma cells (Uhuman osteogenic sarcoma cells (U--2 OS). 2 OS). Anticancer ResAnticancer Res 2004;24:832004;24:83--90. (SCI)90. (SCI)

6.6. Lu KHLu KH, Cheng KC, Hsia TC, Lin KL, Wu CL, Chou MC, Chung JG*. Paclitaxel affects the amounts, Cheng KC, Hsia TC, Lin KL, Wu CL, Chou MC, Chung JG*. Paclitaxel affects the amounts6.6. Lu KHLu KH, Cheng KC, Hsia TC, Lin KL, Wu CL, Chou MC, Chung JG . Paclitaxel affects the amounts , Cheng KC, Hsia TC, Lin KL, Wu CL, Chou MC, Chung JG . Paclitaxel affects the amounts 
of the Nof the N--acetylation of 2acetylation of 2--aminofluorene and DNAaminofluorene and DNA--22--aminofluorene adduct formation in aminofluorene adduct formation in 
SpragueSprague--Dawley rats. Dawley rats. In VivoIn Vivo 2003;17:1372003;17:137--44. (SCI)44. (SCI)

7.7. Lu KHLu KH, Lin KL, Yang CC, Hsia TC, Hsiao YM, Chou MC, Ho HC, Chung JG*. Paclitaxel affects , Lin KL, Yang CC, Hsia TC, Hsiao YM, Chou MC, Ho HC, Chung JG*. Paclitaxel affects 
gene expression and activity of arylamine Ngene expression and activity of arylamine N--acetyltransferase and DNAacetyltransferase and DNA--22--aminofluorene aminofluorene 
adduct formation in human leukemia HLadduct formation in human leukemia HL--60 cells. 60 cells. Food Chem ToxicolFood Chem Toxicol 2002;40:7052002;40:705--13. (SCI)13. (SCI);; ( )( )

8.8. Lu KHLu KH, Lin KL, Hsia TC, Hung CF, Chou MC, Hsiao YM, Chung JG*. Tamoxifen affects gene , Lin KL, Hsia TC, Hung CF, Chou MC, Hsiao YM, Chung JG*. Tamoxifen affects gene 
expression and activity of arylamine Nexpression and activity of arylamine N--acetyltransferase and DNAacetyltransferase and DNA--22--aminofluorene adduct aminofluorene adduct 
formation in human leukemia HLformation in human leukemia HL--60 cells. 60 cells. Res Commun Mol PathRes Commun Mol Path 2001;109:3192001;109:319--31. (SCI in 31. (SCI in 
2000 and 2001)2000 and 2001)

9.9. Hung CF, Hung CF, Lu KH*Lu KH*. Vitamin C inhibited DNA adduct formation and arylamine N. Vitamin C inhibited DNA adduct formation and arylamine N--g ,g , yy
acetyltransferase activity and gene expression in rat glial tumor cells. acetyltransferase activity and gene expression in rat glial tumor cells. Neurochem ResNeurochem Res
2001;26:11072001;26:1107--12. (SCI)12. (SCI)



近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果

1.1. 惡性腫瘤有關的基礎研究惡性腫瘤有關的基礎研究
2.2. 結合基礎和臨床，膝關節炎（退化）有關結合基礎和臨床，膝關節炎（退化）有關
3.3. 臨床的文章臨床的文章

Take Home MessagesTake Home Messages



結合基礎和臨床，膝關節炎（退化）有關，結合基礎和臨床，膝關節炎（退化）有關，結合基礎和臨床 膝關節炎（退化）有關結合基礎和臨床 膝關節炎（退化）有關
共共1212篇（第一或通訊作者，全部篇（第一或通訊作者，全部SCISCI））

1.1. Hsieh YS, Yang SF, Hsieh YS, Yang SF, LueLue KH, Chu SC, KH, Chu SC, Lu KH*Lu KH*. Effects of different molecular weight . Effects of different molecular weight hyaluronanhyaluronan products on the products on the 
expression of expression of urokinaseurokinase plasminogenplasminogen activator and inhibitor and activator and inhibitor and gelatinasesgelatinases during the early stage of during the early stage of 
osteoarthritis. osteoarthritis. J J OrthopaedOrthopaed ResRes 2008;26:4752008;26:475--84. (SCI)84. (SCI)

2.2. Yang SF, Hsieh YS, Yang SF, Hsieh YS, LueLue KH, Chu SC, Chang IC, KH, Chu SC, Chang IC, Lu KH*Lu KH*. Effects of . Effects of nonsteroidalnonsteroidal antiinflammatoryantiinflammatory drugs on the drugs on the 
expression of expression of urokinaseurokinase plasminogenplasminogen activator and inhibitor and activator and inhibitor and gelatinasesgelatinases in the early in the early osteoarthriticosteoarthritic knee knee pp p gp g gg yy
of humans. of humans. ClinClin BiochemBiochem 2008;41:1092008;41:109--16. (SCI)16. (SCI)

3.3. Chu SC, Yang SF, Chu SC, Yang SF, LueLue KH, Hsieh YS, Li TJ, KH, Hsieh YS, Li TJ, Lu KH*Lu KH*. Naproxen, . Naproxen, meloxicammeloxicam and and methylprednisolonemethylprednisolone inhibit inhibit 
urokinaseurokinase plasminogenplasminogen activator and inhibitor and activator and inhibitor and gelatinasesgelatinases expression during the early stage of expression during the early stage of 
osteoarthritis. osteoarthritis. ClinClin ChimChim ActaActa 2008;387:902008;387:90--6. (SCI)6. (SCI)

4.4. Hsieh YS, Yang SF, Hsieh YS, Yang SF, LueLue KH, Chu SC, KH, Chu SC, Lu KH*Lu KH*. . UpregulationUpregulation of of urokinaseurokinase--type type plasminogenplasminogen activator and activator and 
inhibitor and inhibitor and gelatinasesgelatinases expression via three MAPKs and PI3K pathways during the early development of expression via three MAPKs and PI3K pathways during the early development of gg p p y g y pp p y g y p
osteoarthritis. osteoarthritis. J J RheumatolRheumatol 2007;34:7852007;34:785--93. (SCI)93. (SCI)

5.5. Chu SC, Yang SF, Chu SC, Yang SF, LueLue KH, Hsieh YS, Lee CY, Chou MC, KH, Hsieh YS, Lee CY, Chou MC, Lu KH*Lu KH*. Glucosamine . Glucosamine sulphatesulphate suppresses the suppresses the 
expressions of expressions of urokinaseurokinase plasminogenplasminogen activator and inhibitor and activator and inhibitor and gelatinasesgelatinases during the early stage of during the early stage of 
osteoarthritis. osteoarthritis. ClinClin ChimChim ActaActa 2006;372:1672006;372:167--72. (SCI)72. (SCI)

6.6. Hsieh YS, Yang SF, Hsieh YS, Yang SF, LueLue KH, KH, Lu KH*Lu KH*. Clinical correlation with the PA/. Clinical correlation with the PA/plasminplasmin system in septic arthritis of the system in septic arthritis of the 
knee.knee. ClinClin OrthopOrthop 2006;447:1722006;447:172--8. (SCI)8. (SCI)knee. knee. ClinClin OrthopOrthop 2006;447:1722006;447:172 8. (SCI)8. (SCI)

7.7. Chu SC, Yang SF, Chu SC, Yang SF, LueLue KH, Hsieh YS, Hsiao TY, KH, Hsieh YS, Hsiao TY, Lu KH*Lu KH*. . UrokinaseUrokinase--type type plasminogenplasminogen activator, receptor and activator, receptor and 
inhibitor correlating with inhibitor correlating with gelatinasegelatinase--B (MMPB (MMP--9) contribute to inflammation in gouty arthritis of the knee. 9) contribute to inflammation in gouty arthritis of the knee. J J 
RheumatolRheumatol 2006;33:3112006;33:311--7. (SCI)7. (SCI)

8.8. Chu SC, Yang SF, Chu SC, Yang SF, LueLue KH, Hsieh YS, Wu CL, KH, Hsieh YS, Wu CL, Lu KH*Lu KH*. Regulation of . Regulation of gelatinasesgelatinases expression by cytokines, expression by cytokines, 
endotoxinsendotoxins and pharmacological agents in the human and pharmacological agents in the human osteoarthriticosteoarthritic knee. knee. Connective Tissue ResConnective Tissue Res
2004;45:1422004;45:142--50. (SCI)50. (SCI)2004;45:1422004;45:142 50. (SCI)50. (SCI)

9.9. Chu SC, Yang SF, Chu SC, Yang SF, LueLue KH, Hsieh YS, Lin ZI, KH, Hsieh YS, Lin ZI, Lu KH*Lu KH*. Clinical significance of . Clinical significance of gelatinasesgelatinases in septic arthritis of in septic arthritis of 
native and replaced knee. native and replaced knee. ClinClin OrthopOrthop 2004;427:1792004;427:179--83. (SCI)83. (SCI)

10.10. Hsieh YS, Yang SF, Chu SC, Chen PN, Chou MC, Hsu MC, Hsieh YS, Yang SF, Chu SC, Chen PN, Chou MC, Hsu MC, Lu KH*Lu KH*. Expression changes of . Expression changes of gelatinasesgelatinases in human in human 
osteoarthriticosteoarthritic knees and arthroscopic knees and arthroscopic ddéébridementbridement. . ArthroscopyArthroscopy 2004;20:4822004;20:482--8. (SCI)8. (SCI)

11.11. Lu KHLu KH, Yang SF, Chu SC, Chen PN, Chou MC, Hsiao TY, Hsieh YS*. The significance of altered expressions of , Yang SF, Chu SC, Chen PN, Chou MC, Hsiao TY, Hsieh YS*. The significance of altered expressions of 
gelatinasesgelatinases in thein the synoviumsynovium of patient with arthritic effusionsof patient with arthritic effusions ClinClin RheumatolRheumatol 2004;23:212004;23:21 6 (SCI)6 (SCI)gelatinasesgelatinases in the in the synoviumsynovium of patient with arthritic effusions. of patient with arthritic effusions. ClinClin RheumatolRheumatol 2004;23:212004;23:21--6. (SCI)6. (SCI)

12.12. Chu SC, Yang SF, Chu SC, Yang SF, LueLue KH, Hsiao TY, Hsieh YS, KH, Hsiao TY, Hsieh YS, Lu KH*Lu KH*. The clinical significance of . The clinical significance of gelatinasegelatinase B in gouty B in gouty 
arthritis of the knee. arthritis of the knee. ClinClin ChimChim ActaActa 2004;339:772004;339:77--83. (SCI)83. (SCI)



Arthritis
• Osteoarthritis (OA)

– primaryp y
– secondary

• Rheumatoid arthritis (RA)
d lt– adult

– juvenile
• Arthritis due to infection (bacteria, TB)( , )
• Metabolic disease affecting joints (gout)
• Ankylosing spondylitis
• Neuropathic joint disease (Charcot’s joint)
• Nonspecific monarthritis
• Special forms• Special forms

– hemophilic arthritis
– psoriatic arthritis
– psychogenic rheumatism



Normal vs OA JointNormal vs OA Joint

Normal knee Osteoarthritic kneeNormal knee Osteoarthritic knee
Thickened capsule

Capsule Cyst formation

Sclerosis in
Cartilage

Sclerosis in 
subchondral bone

Fibrillated cartilageSynovium Fibrillated cartilage

Synovial hypertrophy

Bone Osteophyte formation



O h i i  (OA)O h i i  (OA)Osteoarthritis (OA)Osteoarthritis (OA)
•• Primary osteoarthritisPrimary osteoarthritis•• Primary osteoarthritisPrimary osteoarthritis

–– polyarticular degenerative arthritis of unknown originpolyarticular degenerative arthritis of unknown origin
–– rarely occurs before the age of 35 yearsrarely occurs before the age of 35 years
–– especially in weightespecially in weight--bearing joints, more common in bearing joints, more common in 

b ti t th f 50b ti t th f 50obese patients over the age of 50 yearsobese patients over the age of 50 years
•• Secondary osteoarthritisSecondary osteoarthritis

–– monarticularmonarticular
–– mechanical derangement pyogenic infection congenitalmechanical derangement pyogenic infection congenital Figure 25Figure 25--8 In8 Inmechanical derangement, pyogenic infection, congenital mechanical derangement, pyogenic infection, congenital 

anomaly, physeal separation, ligamentous instability, anomaly, physeal separation, ligamentous instability, 
and fracture into a joint are among the common causesand fracture into a joint are among the common causes

•• The prognosis is better for the primary type, The prognosis is better for the primary type, 
polyarticular degenerative arthritis than for thepolyarticular degenerative arthritis than for the

Figure 25Figure 25 8 In 8 In 
osteoarthritis of osteoarthritis of 
kneeknee varus or varus or 
valgus valgus 
deformitiesdeformitiespolyarticular degenerative arthritis, than for the polyarticular degenerative arthritis, than for the 

secondary typesecondary type
•• The progression of primary osteoarthritis is usually The progression of primary osteoarthritis is usually 

slower and less relentlessslower and less relentless

deformities deformities 
concentrate concentrate 
stress of weightstress of weight--
bearing in either bearing in either 
medial or lateralmedial or lateral

•• An association of osteoarthritis of the hip with An association of osteoarthritis of the hip with 
occupations requiring heavy lifting and elite sporting occupations requiring heavy lifting and elite sporting 
activity, no such relationship between osteoarthritis activity, no such relationship between osteoarthritis 
of the knee and activity levelsof the knee and activity levels

medial or lateral medial or lateral 
part of joint, and part of joint, and 
degenerative degenerative 
changes in that changes in that 
part arepart areyy part are part are 
accelerated.accelerated.



OA of the KneeOA of the KneeOA of the KneeOA of the Knee
•• Result of mechanical and Result of mechanical and 

biological events that destabilize biological events that destabilize 
the normal processes ofthe normal processes ofthe normal processes of the normal processes of 
degradation and synthesis of degradation and synthesis of 
articular cartilage chondrocytes, articular cartilage chondrocytes, 
extracellular matrix, and extracellular matrix, and 
subchondral bonesubchondral bonesubchondral bonesubchondral bone

•• Include increased water content, Include increased water content, 
decreased proteoglycan content, decreased proteoglycan content, 
and altered collagen matrix, all and altered collagen matrix, all 
l di h d i i fl di h d i i fleading to the deterioration of leading to the deterioration of 
articular cartilagearticular cartilage

•• RadiographsRadiographs
–– nonuniform joint space narrowingnonuniform joint space narrowingnonuniform joint space narrowingnonuniform joint space narrowing
–– cortical sclerosis on the weightcortical sclerosis on the weight--

bearing bony surfacesbearing bony surfaces
–– subchondral cystsubchondral cyst

i l t h ti l t h t–– marginal osteophytesmarginal osteophytes
–– loose bodies and subluxationloose bodies and subluxation

•• TreatmentTreatment
–– conservativeconservativeconservativeconservative
–– surgicalsurgical



Goals of ACR Guidelines for OA Goals of ACR Guidelines for OA Goals of ACR Guidelines for OA Goals of ACR Guidelines for OA 
of the Hip and Knee 2000of the Hip and Knee 2000pp

•• Control of painControl of painControl of painControl of pain

•• Improvement in function and Improvement in function and 
healthhealth--related quality of liferelated quality of life

•• Delay progression of the diseaseDelay progression of the disease•• Delay progression of the diseaseDelay progression of the disease
•• Avoidance, if possible, ofAvoidance, if possible, of toxictoxicAvoidance, if possible, of Avoidance, if possible, of toxic toxic 

effects of therapy effects of therapy 

Arthritis & Rheum 2000; 43: 1905Arthritis & Rheum 2000; 43: 1905--1915.1915.



2000 ACR 2000 ACR Guidelines for Hip and Knee OAGuidelines for Hip and Knee OA
Nonpharmacologic therapy:Nonpharmacologic therapy:
•• Patient educationPatient education
•• SelfSelf--management programmanagement program

Pharmacologic therapy:Pharmacologic therapy:
OralOral
•• AcetaminophenAcetaminophenee a age e p og aa age e p og a

•• Personalized social support Personalized social support 
through telephone contactthrough telephone contact

•• Weight loss (if overweight)Weight loss (if overweight)

pp
•• CoxibsCoxibs
•• NsNs--NSAIDs + NSAIDs + misoprostolmisoprostol or or 

PPIPPI
l dl d li lli l•• Aerobic exercise programAerobic exercise program

•• Physical therapy rangePhysical therapy range--ofof--
motion exercisesmotion exercises

•• MuscleMuscle strengthening exercisesstrengthening exercises

•• NonacetylatedNonacetylated salicylatesalicylate
•• Other pure analgesicsOther pure analgesics

-- TramadolTramadol
O i idO i id•• MuscleMuscle--strengthening exercisesstrengthening exercises

•• Assistive devices for ambulationAssistive devices for ambulation
•• Patellar tapingPatellar taping
•• Appropriate footwearAppropriate footwear

-- OpioidsOpioids
IntraIntra--articulararticular
•• GlucocorticoidsGlucocorticoids
•• HyaluronanHyaluronan•• Appropriate footwearAppropriate footwear

•• LateralLateral--wedge insoles (for genu wedge insoles (for genu 
varum)varum)

•• BracingBracing

•• HyaluronanHyaluronan
TopicalTopical
•• CapsaicinCapsaicin
•• MethylsalicylateMethylsalicylategg

•• Occupational therapyOccupational therapy
•• Joint protection and energy Joint protection and energy 

conservationconservation
A i ti d i f ti iti fA i ti d i f ti iti f

•• MethylsalicylateMethylsalicylate

•• Assistive devices for activities of Assistive devices for activities of 
daily livingdaily living Arthritis & Rheum 2000; 43: 1905Arthritis & Rheum 2000; 43: 1905--1915.1915.



S i l T t t f K  OAS i l T t t f K  OASurgical Treatment of Knee OASurgical Treatment of Knee OA

A th i j i t dA th i j i t d b id tb id t•• Arthroscopic joint dArthroscopic joint déébridementbridement
•• Osteochondral and autologous Osteochondral and autologous 

chondrocyte transplantationchondrocyte transplantationchondrocyte transplantationchondrocyte transplantation
•• OstectomyOstectomy

–– patellectomypatellectomy
•• OsteotomyOsteotomy

–– HTO, supracondylar femoral HTO, supracondylar femoral 
osteotomy , tibial tubercleosteotomy , tibial tubercleosteotomy , tibial tubercle osteotomy , tibial tubercle 
elevation or transferelevation or transfer

•• ArthrodesisArthrodesis
ArthroplastyArthroplasty•• ArthroplastyArthroplasty
–– unicompartmental or total knee unicompartmental or total knee 

arthroplastyarthroplasty











Distal Femoral OsteotomyDistal Femoral OsteotomyDistal Femoral OsteotomyDistal Femoral Osteotomy

Figure 25Figure 25--23 Coventry technique of 23 Coventry technique of 
lower femoral osteotomylower femoral osteotomy Angle toAngle to

Figure 25Figure 25--24 24 Supracondylar V Supracondylar V 
osteotomyosteotomy for correction of for correction of valgus valgus 
deformitydeformity A Because of shape ofA Because of shape oflower femoral osteotomylower femoral osteotomy. Angle to . Angle to 

be corrected is measured on be corrected is measured on 
preoperative roentgenogram, and preoperative roentgenogram, and 
nail of blade plate is driven into nail of blade plate is driven into 
femoral metaphysis so that platefemoral metaphysis so that plate

deformitydeformity. A, Because of shape of . A, Because of shape of 
medial femur, minor shortening of medial femur, minor shortening of 
cortex of proximal fragment (cortex of proximal fragment (xx) ) 
produces sufficient narrowing (produces sufficient narrowing (yy) to ) to 
allow cancellous penetration on medialallow cancellous penetration on medialfemoral metaphysis so that plate femoral metaphysis so that plate 

will accomplish desired correction will accomplish desired correction 
when attached to osteotomized when attached to osteotomized 
femoral shaft. Wedge with apical femoral shaft. Wedge with apical 
angle equal to amount of correctionangle equal to amount of correction

allow cancellous penetration on medial allow cancellous penetration on medial 
side with no lateral openings or side with no lateral openings or 
translation (B). C, No wedges are taken, translation (B). C, No wedges are taken, 
and minimal bone removal is required.and minimal bone removal is required.

angle equal to amount of correction angle equal to amount of correction 
is removed with osteotomy.is removed with osteotomy.



High Tibial OsteotomyHigh Tibial OsteotomyHigh Tibial OsteotomyHigh Tibial Osteotomy
DomeDome--shapedshaped WedgeWedge--shapedshaped

< close >

< open >

Figure 25Figure 25--18 Barrel18 Barrel--vault osteotomy of vault osteotomy of 
Maquet uses special jigs to properlyMaquet uses special jigs to properly

Figure 25Figure 25--19 19 Medial opening wedge tibial osteotomyMedial opening wedge tibial osteotomy. A, . A, 
Osteotomy proximal to tibial tubercle begins 3.5 cm Osteotomy proximal to tibial tubercle begins 3.5 cm 
distal to medial joint line and is directed toward proximal distal to medial joint line and is directed toward proximal 
tip of fibula, leaving lateral part of cortex intact. B, tip of fibula, leaving lateral part of cortex intact. B, 
O t t i i d d dO t t i i d d d h d bi ti lh d bi ti lMaquet uses special jigs to properly Maquet uses special jigs to properly 

orient orient dome osteotomydome osteotomy. Distal tibia can . Distal tibia can 
be translated if needed.be translated if needed.

Osteotomy is pried open, and wedgeOsteotomy is pried open, and wedge--shaped bicortical shaped bicortical 
iliac bone grafts are inserted. Osteotomy is fixed with iliac bone grafts are inserted. Osteotomy is fixed with 
plate and screws.plate and screws.



14 months after operation1 years after operation

3 months after operation5 months after operation





Synovial Synovial 
M bM b

CartilageCartilage
MembraneMembrane ChondrocyteChondrocyte-- --

InflammationInflammation
••ILIL--11
TNFTNF

Serine proteases Serine proteases 
inhibitor (PAI)inhibitor (PAI)

Tissue inhibitor of Tissue inhibitor of 
metalloproteases (TIMP)metalloproteases (TIMP)

++

••TNFTNF--αα

TraumaTrauma
ProteasesProteases

Serine proteasesSerine proteases LatentLatent LatentLatent
Mechanical wearMechanical wear

Serine proteases Serine proteases 
(u(u--PA, tPA, t--PA)PA)

PlasminogenPlasminogen PlasminPlasmin

Latent Latent 
stromelysinstromelysin

Latent Latent 
collagenasecollagenase

PlasminogenPlasminogen PlasminPlasmin

Active Active 
l il i

Active Active 
stromelysinstromelysin collagenasecollagenase

synthesissynthesis
[modified from Pelletier and [modified from Pelletier and 
Howell (1993)]Howell (1993)]

degradationdegradation



Matrix MetalloproteinasesMatrix Metalloproteinases
f il f t l Zf il f t l Z 2+2+ t ll t it ll t ia gene family of neutral Zna gene family of neutral Zn2+2+ metalloproteinasemetalloproteinase

•• CollagenasesCollagenases
tissue collagenase (MMPtissue collagenase (MMP 1) neutrophil collagenase (MMP1) neutrophil collagenase (MMP–– tissue collagenase (MMPtissue collagenase (MMP--1), neutrophil collagenase (MMP1), neutrophil collagenase (MMP--
8), collagenase 3 (MMP8), collagenase 3 (MMP--13) and collagenase 4 (MMP13) and collagenase 4 (MMP--18) 18) 

•• GelatinasesGelatinases
gelatinases A (MMPgelatinases A (MMP 2) and gelatinase B (MMP2) and gelatinase B (MMP 9)9)–– gelatinases A (MMPgelatinases A (MMP--2) and gelatinase B (MMP2) and gelatinase B (MMP--9)9)

•• StromelysinsStromelysins
–– stromelysins 1 (MMPstromelysins 1 (MMP--3), stromelysin 2 (MMP3), stromelysin 2 (MMP--10) and 10) and 

stromelysin 3 (MMPstromelysin 3 (MMP 11)11)stromelysin 3 (MMPstromelysin 3 (MMP--11)11)
•• Matrilysins Matrilysins 

–– matrilysin 1 (MMPmatrilysin 1 (MMP--7) and matrilysin 2 (endometase, MMP7) and matrilysin 2 (endometase, MMP--
26)26)26)26)

•• MembraneMembrane--type MMPs (MTtype MMPs (MT--MMPs)MMPs)
–– MT1MT1--MMP (MMPMMP (MMP--14)14), MT2, MT2--MMP (MMPMMP (MMP--15), MT315), MT3--MMP MMP 

(MMP(MMP 16) MT416) MT4 MMP (MMPMMP (MMP 17) MT517) MT5 MMP (MMPMMP (MMP 24)24)(MMP(MMP--16), MT416), MT4--MMP (MMPMMP (MMP--17), MT517), MT5--MMP (MMPMMP (MMP--24), 24), 
MT6MT6--MMP (leukolysin, MMPMMP (leukolysin, MMP--25) 25) 

•• Other MMPsOther MMPs
t ll l t (MMPt ll l t (MMP 12) MMP12) MMP 19 l i (MMP19 l i (MMP–– metalloelastase (MMPmetalloelastase (MMP--12), MMP12), MMP--19, enamelysin (MMP19, enamelysin (MMP--

20), and MMP20), and MMP--2323
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The Mitogen-activated Protein Kinase (MAPK) Cascadesg ( )
SIGMA-ALDRICH
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Therapies Under Therapies Under Therapies Under Therapies Under 
Investigation for Use in OAInvestigation for Use in OA

•• Pharmacologic agentsPharmacologic agents
–– nutritional agentsnutritional agentsnutritional agentsnutritional agents

•• glucosamineglucosamine
•• chondroitin sulfatechondroitin sulfate
•• antioxidantsantioxidantsantioxidantsantioxidants

–– diseasedisease--modifying OA drugsmodifying OA drugs
–– MMP inhibitorsMMP inhibitors

growth factorsgrowth factors–– growth factorsgrowth factors
•• DevicesDevices

–– acupunctureacupuncturepp
–– magnetsmagnets
–– pulsed electromagnetic fieldspulsed electromagnetic fields

•• LasersLasers•• LasersLasers



C di  hC di  hCorresponding authorCorresponding author

Chu SC, et al. Chu SC, et al. ClinClin ChimChim ActaActa 2006;372:1672006;372:167--72.72.



Chu SC, et al. Chu SC, et al. ClinClin ChimChim ActaActa 2006;372:1672006;372:167--72.72.



Pharmacologic Therapy for OAPharmacologic Therapy for OAg pyg py
•• OralOral

–– acetaminophenacetaminophen (cost, efficacy, safety)(cost, efficacy, safety)
–– coxibscoxibs
–– nonselective nonselective nonsteroidal antinonsteroidal anti--inflammatoryinflammatory + + 

misoprostol or proton pump inhibitor (in patients atmisoprostol or proton pump inhibitor (in patients atmisoprostol or proton pump inhibitor (in patients at misoprostol or proton pump inhibitor (in patients at 
increased risk for upper Gincreased risk for upper G--I adverse events)I adverse events)

–– nonacetylated salicylatenonacetylated salicylate
other pure analgesicsother pure analgesics–– other pure analgesicsother pure analgesics

•• tramadoltramadol
•• opioidsopioids

•• IntraIntra--articulararticular
–– glucocorticoidsglucocorticoids

hyaluronanhyaluronan–– hyaluronanhyaluronan
•• TopicalTopical

–– capsaicincapsaicin Arthritis & Rheum 2000; 43: 1905Arthritis & Rheum 2000; 43: 1905--1915.1915.pp
–– methylsalicylatemethylsalicylate
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近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果

1.1. 惡性腫瘤有關的基礎研究惡性腫瘤有關的基礎研究
2.2. 結合基礎和臨床，膝關節炎（退化）有關結合基礎和臨床，膝關節炎（退化）有關
3.3. 臨床的文章臨床的文章

Take Home MessagesTake Home Messages



臨床的臨床的1616篇文章（篇文章（1313篇篇[1[1--13]13]為為SCISCI））
（單（單 或通訊作者或通訊作者））（單（單一或通訊作者一或通訊作者））

1.1. Chou CW, Chou CW, Lu KH*Lu KH*, Lee HS, Lin RC, , Lee HS, Lin RC, LueLue KH. KH. SynviscSynvisc has better painhas better pain--relief and cost effectiveness than relief and cost effectiveness than 
ArtzArtz in treating early in treating early osteoarthriticosteoarthritic knees. knees. J J FormosFormos Med AssocMed Assoc 2009; (in press)2009; (in press) (SCI) (SCI) 

22 Lin RCLin RC Lu KH*Lu KH* LueLue KH Adjuvant arthroscopy for ankle tuberculosisKH Adjuvant arthroscopy for ankle tuberculosis Foot AnkleFoot Ankle IntInt 2009;30:742009;30:74--992.2. Lin RC, Lin RC, Lu KH*Lu KH*, , LueLue KH. Adjuvant arthroscopy for ankle tuberculosis. KH. Adjuvant arthroscopy for ankle tuberculosis. Foot Ankle Foot Ankle IntInt 2009;30:742009;30:74--9.9.
3.3. Liu YC, Liu YC, LueLue KH, KH, Lu KH*Lu KH*. Conservative treatment for a symptomatic solitary ganglion cyst of the . Conservative treatment for a symptomatic solitary ganglion cyst of the 

anterior meniscus invading into the anterior meniscus invading into the infrapatellarinfrapatellar fat pad. fat pad. Knee Knee SurgSurg Sports Sports TraumatolTraumatol ArthroscArthrosc
2007;15:2202007;15:220--4.4.

4.4. Lu KH*Lu KH*.Arthroscopic meniscal repair and needle aspiration for meniscal tear with meniscal cyst. .Arthroscopic meniscal repair and needle aspiration for meniscal tear with meniscal cyst. 
Arthroscopy Arthroscopy 2006;22:1367.e12006;22:1367.e1--4.4.pypy ;;

5.5. Li TJ, Li TJ, LueLue KH, Lin ZI, KH, Lin ZI, Lu KH*Lu KH*. Arthroscopic treatment for gouty tophi mimicking an intra. Arthroscopic treatment for gouty tophi mimicking an intra--articular articular 
synovial tumor of the knee. synovial tumor of the knee. Arthroscopy Arthroscopy 2006;22:910.e12006;22:910.e1--3.3.

6.6. Lin RC, Lue KH, Lin ZI, Lin RC, Lue KH, Lin ZI, Lu KH*Lu KH*. . Primary synovial Primary synovial chondromatosischondromatosis mimicking medial meniscal tear in mimicking medial meniscal tear in 
a young man. a young man. Arthroscopy Arthroscopy 2006;22:803.e12006;22:803.e1--3.3.

7.7. Hsu MC, Hsu MC, LueLue KH, Lin ZI, KH, Lin ZI, Lu KH*Lu KH*. Stress fracture at the junction of the middle and distal third of the . Stress fracture at the junction of the middle and distal third of the ,, , ,, , jj
ulnarulnar diaphysisdiaphysis in a spinner bowler: a case report and a review of the literature. in a spinner bowler: a case report and a review of the literature. Knee Knee SurgSurg Sports Sports 
TraumatolTraumatol ArthroscArthrosc 2005;13:4992005;13:499--504.504.

8.8. Lu KH*Lu KH*. Subcutaneous pigmented . Subcutaneous pigmented villonodularvillonodular synovitissynovitis caused by portal contamination during knee caused by portal contamination during knee 
arthroscopy and open arthroscopy and open synovectomysynovectomy. . Arthroscopy Arthroscopy 2004;20:e92004;20:e9--e13.e13.

9.9. Lu KH*Lu KH*. Arthroscopic excision of . Arthroscopic excision of juxtajuxta--articular giantarticular giant--cell tumor arising from the patellar tendon cell tumor arising from the patellar tendon 
sheathsheath ArthroscopyArthroscopy 2004;20:e352004;20:e35 e38e38sheath. sheath. Arthroscopy Arthroscopy 2004;20:e352004;20:e35--e38.e38.

10.10. Lu KH*Lu KH*. . ArthroscopicallyArthroscopically assisted replacement of the dynamic hip screw for unrecognized joint assisted replacement of the dynamic hip screw for unrecognized joint 
penetration of lag screw through a new portal. penetration of lag screw through a new portal. Arthroscopy Arthroscopy 2004;20:2012004;20:201--205.205.

11.11. Lu KH*Lu KH*. Unusual solitary ganglion cysts of the anterior segment of the lateral meniscus. . Unusual solitary ganglion cysts of the anterior segment of the lateral meniscus. Arthroscopy Arthroscopy 
2003;19:E16.2003;19:E16.

1212 Lu KH*Lu KH* Unusual solid ganglia of the anteriorUnusual solid ganglia of the anterior cruciatecruciate ligament mimicking lateral meniscal tearsligament mimicking lateral meniscal tears12.12. Lu KH*Lu KH*. Unusual solid ganglia of the anterior . Unusual solid ganglia of the anterior cruciatecruciate ligament mimicking lateral meniscal tears. ligament mimicking lateral meniscal tears. 
Arthroscopy Arthroscopy 2003;19:E14.2003;19:E14.

13.13. Lu KH*Lu KH*. An unusual case of meniscal hematoma mimicking a medial meniscal cyst. . An unusual case of meniscal hematoma mimicking a medial meniscal cyst. Arthroscopy Arthroscopy 
2002;18:E22.2002;18:E22.

14.14. Ng HN, Hsiao YM, Ng HN, Hsiao YM, Lu KH*Lu KH*. Cyclops lesions unusually caused by complete rupture of the anterior or . Cyclops lesions unusually caused by complete rupture of the anterior or 
posteriorposterior cruciatecruciate ligament without reconstruction.ligament without reconstruction. JJ OrthopOrthop SurgSurg TaiwanTaiwan 2009;26:222009;26:22--6.6.posterior posterior cruciatecruciate ligament without reconstruction. ligament without reconstruction. J J OrthopOrthop SurgSurg TaiwanTaiwan 2009;26:222009;26:22 6.6.

15.15. Wu CL, Wu CL, Lu KH*Lu KH*. Surgical treatment for fixed . Surgical treatment for fixed equinovarusequinovarus in patients who recover from a prolonged in patients who recover from a prolonged 
vegetative state: A report of two cases. vegetative state: A report of two cases. J J OrthopOrthop SurgSurg TaiwanTaiwan 2008;25:1892008;25:189--93.93.

16.16. Liu YC, Hsu MC, Lin ZI, Liu YC, Hsu MC, Lin ZI, Lu KH*Lu KH*. Unusual and complicated areas of . Unusual and complicated areas of juxtajuxta--articular articular osteoidosteoid osteomaosteoma——
two cases report. two cases report. J J OrthopOrthop SurgSurg Taiwan Taiwan 2006;23:512006;23:51--6.6.



個案報告個案報告Case ReportCase Report個案報告個案報告Case ReportCase Report
1.1. 獨一無二的個案，或過去尚未被討論過的症狀或疾病獨一無二的個案，或過去尚未被討論過的症狀或疾病

2.2. 從未被探討過的病因從未被探討過的病因

3.3. 過去未曾嘗試過或預期的治療方法，或未曾發現的藥過去未曾嘗試過或預期的治療方法，或未曾發現的藥
物副作用等物副作用等

4.4. 深具教育意義深具教育意義

5.5. 近來學界的趨勢是越來越龐大的統計樣本近來學界的趨勢是越來越龐大的統計樣本

6.6. 「個案報告」已經供過於求「個案報告」已經供過於求

7.7. 必須慎選願意採用「個案報告」的期刊必須慎選願意採用「個案報告」的期刊

8.8. 找出一個具有顯著臨床找出一個具有顯著臨床（（教育教育））意義的主旨意義的主旨messagemessage，，
言之有物（最好是新發表）言之有物（最好是新發表）

9.9. 不是稀少的個案不是稀少的個案rare caserare case，特別是地區性的疾病，特別是地區性的疾病
l l dil l dilocal diseaselocal disease



的摘要的摘要Case Report Case Report 的摘要的摘要

1.1. 所研究病例的一般相關特性所研究病例的一般相關特性

如果可能的話 用一個句子來陳述如果可能的話 用一個句子來陳述•• 如果可能的話，用一個句子來陳述如果可能的話，用一個句子來陳述

2.2. 所研究病例的問題特性和問題解答所研究病例的問題特性和問題解答

•• 簡述研究對象、簡述研究對象、問題、處理方法和結果問題、處理方法和結果

33 問題的重要性及其所延伸的進一步研究問題的重要性及其所延伸的進一步研究3.3. 問題的重要性及其所延伸的進一步研究問題的重要性及其所延伸的進一步研究
方向和理論方向和理論

•• 可能的話，用一至二個句子來陳述可能的話，用一至二個句子來陳述



Format for the Case ReportFormat for the Case Report

•• IntroductionIntroduction
•• Case descriptionCase description
•• Discussion (literature review)Discussion (literature review)•• Discussion (literature review)Discussion (literature review)
•• ConclusionConclusion
•• ReferencesReferences



近幾年之研究內容與主要研究成果近幾年之研究內容與主要研究成果

1.1. 惡性腫瘤有關的基礎研究惡性腫瘤有關的基礎研究
2.2. 結合基礎和臨床，膝關節炎（退化）有關結合基礎和臨床，膝關節炎（退化）有關
3.3. 臨床的文章臨床的文章

Take Home MessagesTake Home Messages



有 個研究 「 場演講有 個研究 「 場演講有一個研究：「一場演講有一個研究：「一場演講…………

‧‧只聽到了所說的一半只聽到了所說的一半

聽進了所聽到的一半聽進了所聽到的一半––聽進了所聽到的一半聽進了所聽到的一半

了解了所聽進的一半了解了所聽進的一半
相信了所了解的一半相信了所了解的一半相信了所了解的一半相信了所了解的一半

»» 記得了所相信的一半記得了所相信的一半

（（½½））55（（½½））
聽一小時，記得內容不到兩分鐘聽一小時，記得內容不到兩分鐘



Take Home MessagesTake Home Messagesgg
1.1. A naturalist’s life would be a happy one if he had only to observe A naturalist’s life would be a happy one if he had only to observe 

and never to write. and never to write. 如果僅只需要觀察而不必寫作如果僅只需要觀察而不必寫作，那麼自然科學家，那麼自然科學家
的生活將是何等快樂。的生活將是何等快樂。 —— Charles DarwinCharles Darwin的生活將是何等快樂。的生活將是何等快樂。 —— Charles DarwinCharles Darwin

2.2. Without publication, science is dead. Without publication, science is dead. 沒有著作發表，就沒有科沒有著作發表，就沒有科
學。學。—— Gerard Gerard PielPiel

3.3. Writing is easy. All you do is stare a blank sheet of paper until Writing is easy. All you do is stare a blank sheet of paper until 
drops of blood form on your forehead. drops of blood form on your forehead. 寫作是容易的寫作是容易的。你所要做的。你所要做的
就是凝視著一張空白紙，直到前額形成血滴。就是凝視著一張空白紙，直到前額形成血滴。 —— Gene FowlerGene Fowler

4.4. A bad beginning makes a bad ending. A bad beginning makes a bad ending. 不善始者不善終。不善始者不善終。 ——
EuripidesEuripides

55 The fool collects facts; the wise man selects themThe fool collects facts; the wise man selects them 愚蠢的人收集愚蠢的人收集5.5. The fool collects facts; the wise man selects them. The fool collects facts; the wise man selects them. 愚蠢的人收集愚蠢的人收集
諸事，聰明的人挑選它們。諸事，聰明的人挑選它們。—— John Wesley PowellJohn Wesley Powell

6.6. The great tragedy of scienceThe great tragedy of science——the slaying of a beautiful the slaying of a beautiful 
hypothesis by an ugly facthypothesis by an ugly fact 科學的最大悲劇就是一個完美的假設被科學的最大悲劇就是一個完美的假設被hypothesis by an ugly fact. hypothesis by an ugly fact. 科學的最大悲劇就是一個完美的假設被科學的最大悲劇就是一個完美的假設被
醜陋的事所扼殺了。醜陋的事所扼殺了。 ——T. H. HuxleyT. H. Huxley

7.7. I’ve always been in the right place and time. Of course, I steered I’ve always been in the right place and time. Of course, I steered 
我總是在對的地點和時間我總是在對的地點和時間 當然 我是自我操控到那裡當然 我是自我操控到那裡myself there. myself there. 我總是在對的地點和時間我總是在對的地點和時間。當然，我是自我操控到那裡。當然，我是自我操控到那裡

的。的。—— Bob HopeBob Hope



誌誌 謝謝誌誌 謝謝

•• 生化暨生物科技研究所生化暨生物科技研究所
謝易修謝易修博士教授博士教授((朱淑珍朱淑珍博士教授博士教授))
楊順發楊順發博士副教授、博士副教授、陳霈霓陳霈霓博士助理教授、博士助理教授、蕭永晉蕭永晉博士、博士、

•• 醫學研究所醫學研究所

林巧雯林巧雯博士生、博士生、劉育銓劉育銓碩士、碩士、‥ ‥ ‥‥ ‥ ‥‥ ‥ ‥‥ ‥ ‥

醫學研究所醫學研究所
楊順發楊順發博士副教授博士副教授((林巧雯林巧雯博士生博士生))
楊嘉欣楊嘉欣博士生、博士生、‥ ‥ ‥‥ ‥ ‥‥ ‥ ‥‥ ‥ ‥楊嘉欣楊嘉欣博士生、博士生、         



Thank You Thank You Thank You Thank You Thank You Thank You 
for Your Attentionfor Your Attention

Thank You Thank You 
for Your Attentionfor Your Attention

Q & AQ & A


