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ABSTRACT

Osteosarcoma is a very aggressive malignancy of the bone that usually at times of
diagnosis, patients have already presented with metastasis. In this study, we tried to detect the
cellular adhesion molecules (VCAM-1 and ICAM-3) that are believed to be involved in tumor
cells migration that might cause the metastasis. Two osteosarcoma samples were harvested
from two patients before and after chemotherapy respectively. The tissue sections were
stained with Hematoxylin and Eosin (H&E) staining for reviews and subsequently stained for
VCAM-1 and ICAM-3 antibody by Immunohistochemical (IHC) staining to observe these
cellular adhesion molecules expressions. At the same time, the area and number of nuclei
were measured and compared before and after chemotherapy to relate it with the expression of
VCAM-1 and ICAM-3, also, to relate it with the current clinical situation of the patients. In
this study, no significant expression of ICAM-3 was observed in both Patient 1 and Patient 2.
However, there was a strong VCAM-1 expression and also an increased of number and area of
tumor cells in Patient 2 that was presented with early local recurrence. This could be
associated with the poor response to chemotherapy and also could be a potential prognostic

marker in patients with osteosarcoma.



ACKNOWLEDGEMENT

In the name of Allah, the most gracious and most merciful to whom I state my greatest
appreciation, for His guidance and blessings upon the completion of this study. I am deeply
indebted to my supervisor Dr. Sharaniza Ab. Rahim whose help, stimulating suggestions and

encouragement helped me in all the time of hardships in research and writing this thesis.

My eamest gratitude to these great people, Dr. Effat Omar, Prof. Dr. Tengku Kamarul,
Dr. Azura Mansor, Dr. Mudiana Mohamad and Dr. Faisal Yassin for being in a team, helping
me to progress in the best manner and corrected me so that I’d stay on path. Indirectly, they all
taught me what research truly is, and above all, reminded me to always make every research a
meaningful one. Not forgetting, special thanks go to all the staffs of Centre of Pathology
Diagnostic and Research Laboratory, especially Puan Juriah for providing me with their

expertise and gave me an extra tutoring of lab skills in which I appreciate utmost.

Congratulations to the Advance Medical Science (Adv Med Sc) committee for their
great effort in introducing this new program. I feel so much privileged to be involved in this
program and I see it as a very good opportunity that is unavailable in any other medical
schools in Malaysia. This is a lifetime priceless experience of which I have gained

exponentially from every aspect.

Finally, my endless gratitude goes to my family, my fellow colleagues and lecturers

for the never-ending supports that they had showered me with. Thank you.

iv



TABLE OF CONTENTS

ABSTRACT ..ottt ettt b st st b s bbbt b e s b b et e btne iii
ACKNOWLEDGEMENT ......ccoiiiiiitiiinieiietese sttt sttt st seesbe st sae s st s e s e saesmsenesaesne iv
TABLE OF CONTENTS ......ooiiiiiiiiittetteeittereiet ettt sa et sae s st v
LIST OF TABLES ...ttt ettt s s st s b bt b bbb s vii
LIST OF FIGURES .....c.oociiiriitiiiiniitiiitntctetrnret ettt et sa et s ss et sse s st s sbesbe s b b viii
LIST OF ABBREVIATIONS .....cciioiiiniiiiiiiiiiitticcrentsesreses st ses st et sessessessesssaessessesssnesnessens X
1.0 INTRODUCTION.....coctiiriiiiiriinieteteitnenretetert ettt srete st sbesre et ssesae et sressesaesesnesresnens 2
11 L0153 1= 0T [ o 3 - Ot 2
1.2 Treatment and MaN@BEMENT .......ooviriiriirierterteetee et e e sstesbesbessbesbessbe s sesssesssesssessenns 4
1.3 Normal bone formation ..ot 6
1.4 StAgING SYSTOMciiiiiiiiiiiiiii ittt e s ba e e e s 6
1.5 VCAM-1 AN ICAM-3 ...ttt ettt sttt sttt s be bt sae s 7
16 IMMUNONISTOCREMISTIY ..eeiviiiiiieieeete ettt et e e sae s sreesbaessaneesasaesssaassnseens 9
2.0 METHODS ...ttt et st b st a bbbt e b e s e st s ae s e st enn e ne st s 10
2.1 SaMPlE COBCLION .....ciieiiiiiiiiiiiiictctttt e 10
2.2 TiSSUE Preparation ...t s 11
2.2.1 FIXALIOM. ettt st s e s s b s a e 11
222 DECAICIIICAION ..evveureiereriieienreneetete st st te st st et et esse st et e besae st essessesaeensessessesnsensensenns 11
223 AUtOMALEd PIOCESSINE .. uveuveverrereeeereeriertertesre st eee e st st et seesre st et esee s st st eesresse s e e eenne 11
224 EmMbedding ......ccoeviiiiiiiniiiiiiiiniiiit e 12
2.2.5 Sectioning by MICIOtOIME ........coverutrriereiririetesrere ettt ss e s s s eaees 13



1.0 INTRODUCTION

1.1 Osteosarcoma

Osteosarcoma is a rare disease which comprises approximately 55% of child and
adolescent malignant bone tumors in the United States (Mirabello et al., 2009). However,
among all primary bone malignancies, osteosarcoma is the most common compared to
Ewing’s Sarcoma, chondrosarcoma, fibrosarcoma and others. Moreover, it comprises about
3.4% of pediatric tumors (Program, 1999). It is termed as primary because it begins and
localized in the bone. On gross appearance of osteosarcoma bone, commonly there will be
area of necrosis and hemorrhage as seen in Figure 1(A). Histologically, bone-forming tumor
cells that were differentiated from mesenchymal cells can be seen, showing new immature

bone matrix, termed osteoid(Geller and Gorlick, 2010), as seen in Figure 1 (B)

Figure 1 (A) shows gross features of osteosarcoma. Whereas histological appearance of osteosarcoma can be
seen as in Figure 1(B)



