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in this study platelets obtained from 10 patients, each with aminergic disorder such
as migraine, migraine with depression and Parkinson’s disease were ultrastructurally examined with
particular references to the number of dense granules, alpha granules, mitochondria and dilated
canalicull in both resting and activated states.. In migraine group, platelets showed a significant
increase in the number of dense granules in both resting and activated conditions (p<0.01). After
activation by glass susface, a significant increase in the number of dilsted canaliculi was
demonstrated in patients with migraine (p<0.01). Piateiets obtained from migraine pilﬂents with
depression showed no difference in the number of dense granules when compared to the controls.
However, there was a significant decrease in the number of dense granules when compared to the
migraine patients (p<0.01). Moreover, the increased number of dilated canalicull was demonstrated
_ in resting and activated conditions in patients suffered from migraine with depression. in patients with
Parkinson’s disease, the numbér of dense granules and dilated canallculi in the resting piatelets was
increased but only the number of the latter was still high in activated state. Increased number of
dense. granules in these aminergic disorders could _‘be related to the up-regulation mechanism while _ '
dilatation of canalicular system perhaps reflects the hypersecretion of the platelets. The result
obtalned from this study are useful in explaining the physiological responses found in these
aminergic disorders such as hypersecretion and hyperaggregation of platelets. This study also
provides clues as to the pathophysiology of the respective disease.

maim awiledeiian S“’Pf—q Mg

ay ? l [
MVTIV).... 200 sk nsprasamne . moiledenwndiiinm // e besefil A

- y .
Un1sfiom.... 2049 awuﬁna'mmmﬁnmrm /anz;/) é&-




Vi

ACKNOWLEDGEMENTS

| would like to express my deep gratitude to my adviser, Professor Vira
Kasantikul and my co-adviser Assistant Professor Anan Srikiatikhachom for their
valuable advise. helpful guidance, suggestion, keen interesting and constance

encourangement thoughout this study.

| also wish to express my'special thanks to Miss Penpan Nualbunma,
Mrs wannee Luthigavibul , the division of the slectron microscope, department of
Pathology, Chulalongkom University and my friends, whose name cannot be

~ fully listed for their help and cheerfuiness.

I would like to thank the Department of Pathology and the Department of
Physiology, Faculty of Medicine, Chulalengkomn University for their constant

cooperation and support.

Finally | would also like to give extra special thanks to my parents, sisters
and brother for their infinitive love, understanding and cheerfulness giving to me

though my graduate study.




TABLE OF CONTENTS

PAGE
ABSTRACT (THAI) reeeeerreesssars s oo s sesneeee W,
ABSTRACT (ENGLISH) c.corescovrrerecreveensssssssssesssssssessssnssssssssssssssine Y,
ACKNOWLEDGEMENTS ..ooooooeeee oo st cieessessessesssssssssssssmssssressssssssee Vi
CONTENTS oot esereeree e esabt b oenssessssssssssssssesresessssssssssnss Vil
LIST OF TABLES ooovis e eoottesrisemeeteresstosesesses s imsisssssses s sessesseseveee Vil
LIST OF FIGURES .oooiioootiomsoroseessssesetsessessinssassrmsssmeresssssssssssesssnseessss X
LIST OF ABBREVIATIONS .......ooooesesvossssssssenmssiessesessessecsecssessssssssssnss X
CHAPTER
L. INTRODUGTION -ooooooooooteicee oo esseeeessessssessessssssessssssnssns 1
I, BACKGROUND ......ooooooiibiinmssimessenssesresssecrsssssssssasessssss 17
. MATERIALS AND METHODS .........coorovenrersrersenresesssesiores 28
IV, RESULTS +.oooooosesseessssssossesssessssmmmmms e isssesessssessessssseoses 33
V. DISCUSSION ooooooooeooeeoeeseeseee oo eeeess sttt ssessessasscecansees 52
VI, CONCLUSION woooooooooeeseecersesssnsensnenennesssssssssessssesssssssssns 62
REFERENCES oo oottt essoemosssmsssshosessssesssnssssssies 63
APPENDIX -1.ooooos st entoes bbb srens a5 76
BIOGRAPHY oooooooooooooeeesmessesseeneessossessessesesssnsssese st 81




LIST OF TABLES

TABLE
1. Roles of blood platelets in physiological and pathological
PPOCESSOS ..cooceeeerierrenereeriereterreesaessessasbasstsonarintesassssesssssessssnnasssorsres 2
2. Receptor properties of some platelet membrane .............cccvevirenneneen. 8
3. List of protein present in alpha granules.............c.ccuiininann, 3
4. List of contents of platelet dense granules ..............ccccccvvvriviiiiniiiiiianns 13
5. Clinical features of patients with migraine, migraine with depression
and Parkinson's diS@ase ............cceveevrimcicnicii ittt 32
8. Enumeration of platelet o}ganelles in migraine patients and controls
Dense granules...................... ~ JOR 3 SN N S 34
AlIPRA GranUIBs...........ccceriviieeiriasismissosissiossssssssrssssssssisennsssarasssons 35
MHOCRONGAIE .........co.eceecseos oo st tessmesess e sssssssessssesssssssrasssases 36
Dilated canaliculi..............cociiiimiiercc s e 37

Enumeration of platelet organelles in migraine patients with
depression, migraine patients without depression and controls

Dense granules.........ccccvevvennee eI ...........nenesnnsnarerennissnerrnas 41
Alpha granules..........c.coiiviiiiinieiiimmmmis s sssesesens 42
Mitochondria ............ccooociiiininienniennes TETTevTreTTrrrTiad sl e vrencraneessuness 43
Ditated canaliCuli...............cccccciiiiiiinniiineenns 44
Enumeration of platelet organelles in Parkinson’'s disease patients
and control
Dense Qranules........... .l ith i it iiss i is droriisomaresossensnosanns 47
AIPha granules...........cooeeeereerieirerrrcrertvsirr e sesessiesssressesessesssess s 48
;11 o Tol o ToTg e 1o = OO 49

Dilated CaNAHCUIL......ccccvi i ettt iees st ceeessun e rs st e s esrenssten 50



LIST OF FIGURES

FIGURE
1. Platelets as a model for the aminergic neuron ................ccooiviiinnenn 3
2. Resting platelets (SEM) .........cccciierverrimnmicniincnienicen e 6
3. Activated platelets (SEM) ........ ettt e e bbb e s R e sba e rares 6
4. Resting platelets (TEM)..........ccccooririiicnimiiir s 9
5. Activated platelets (TEM) ..............coocoviiiiiiiinnnnene. 9
6. Effect of glass surface activation on organelies in platelets
obtained from a migraine patient and a normal controls
a. Dense granules ..........ccccccciiiimiicininn e e 34
b. Alpha granules ...................... B %, N0 N O 35
C. MItOChONARIA ..ot ies e s areessnas s nrnene 36
d. Dilated canaliculi.................. , O 0 T W 37
7. Electron micrographs of platelets obtained from control subjects.......... 38
8. Electron micrographs of platelets obtained from migraine patients........ 39
9. Effect of glass surface activation on organelles in platelets obtained
from migraine patients with depression, migraine patients without
~ depression and normal controls
A. Dense granules .............cccovieieimenrenieniicneuianisnes st esesin 41
b. Alpha granules .............coccecceeeiiciicsinnvaisisssnmsmmaneseinsreeeseronnens 42
C. Mitochondria ... e e 43
d. Dilated CANARCUL.......evveeeriereireere et 44
10. Electron micrographs of platelets obtained from migraine patients
With dePression .. ... i s cens e se s s e et e e s ates 45
11. Effect of glass surface activation on organeiles in platelets obtained
from patients with Parkinson’s disease and normal controls
A. DENSO GIANUIBS .......oreevereeeeeeeeeets et st ss s sesssessesssnssesssees 47
D, Alpha granules .............ccco i 48
C. Mitochondria ..o 49
d. Dilated canaliCuli............ccooiiiiin 50

12. Electron micrographs of platelets obtained from Parkmson s disease .51



LIST OF ABBREVIATIONS

ACD Acid citrate dextrose

ADP Adenosine diphosphate
ATP Adenosine triphosphate
°C ‘ Degree Celsius

Ca’+ _ Calcium

DA Dopamine

DTS Dense tubular system

e.g. Exampli gratia

g Gravity unit

GABA Gamma aminobutyric acid
GP Glycoprotein

GTP Guanine triphosphate
5-HIAA 5-Hydroxyindolacetic acid
5-HT 5-Hydroxytryptamine

M Molar

MA Migraine with aura

MAO Enzyme monoamineoxidase
ml Milliliter

MwA Migraine without éura

N Normal concentration



NADP

NSE
0Cs
PAF
PD
PF-4
PRP
PST
SCCS
TEM

wiw

Nicotinamide adenosine dinucleotide
diphosphate

Neuron-specific enolase

Open canalicular system

Platelet activating factor
Parkinson’s disase

Platelet factor 4

Platelet rich plasma

Enzyme phenosulfotransferase
S.urface oonnected canaliculi
Transmission elegtron microscope

Weight per weight




	Cover (Thai)
	Cover  (Engilsh)
	Accepted 
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents

