Table of Contents

Contents Page No.
LIST OF FIGURES ... .oo ittt et nnes XXi
LIST OF TABLES ...ttt ettt e XXViii
LIST OF ABBREVIATIONS AND SYMBOLS ..o XXXi
PREFACE ...t b ettt b e bbb XXXIV
Chapter 1
8 oo 114 1 o] o PSSR 1
Chapter 2
HYPOLhESIS & ODJECTIVES .....ooiiiciiciiie ettt bbb st te e enas 10
D B Y, =T Tl @] o YTt 41V UURUPNE 11
D Y o 1= Tol 1 Tol @ ] ] =T ot 4 V=T UPTPPPP 14
Chapter 3
Effects of ambroxol and rebamipide on GCase activity in VItro ..........c.ccoceveneiercininnnnn 15
I I [ 4 o Yo [W o1 4] o FS P PP PTTTTPON 16
3.2. Materials and MethOdS .......ooiuiiiiiiecie et raee e sae e e 17
32,0 ANIMAIS ettt ettt et e s e b e s be e e nabeesbeeenares 17
T Y, =1 T -1 RS 18
3.2.3. Isolation of endoplasmic reticulum (ER) from the brain region of rats............... 18
3.2.4. Effect of drugs on GCase actiVity in VItro .......ccccoecveeiiecieeiccceee e 19
3.2.5. Statistical ANAIYSIS ...uuiiiicieei it 20
3.3, RESUILS & DiSCUSSION ..euvrieeiieeiitieeiieeecteeesteeeteeesteessteeeseteesbeeesseeesseeessseessseesnsenssnseennns 21
3.4, CONCIUSIONS ..eeiiiiieiiie ettt ettt s e et e s be e e s beesabaesbbeesabeeenbbeessbaessseesabeesnes 21
Chapter 4
(a) Validation of GCase as a target in 6-OHDA-induced model of PD inrats.................. 23
(b) Assessing the effects of sub-acute administration of ambroxol in 6-OHDA-induced
MOAE] OF PD N FALS...ciiiiiiiie ettt e ste e sbe e s be e saee s be s ebe e sbaesbaesreas 23
T 1o o Yo [V o1 4 [ o P O OO PP TOPRROPPRRTP 24
4.2. Materials and Methods ......c.eoiiiiiiiiiie et saree s 28



Ny T 1N 110 =1 28

4.2.2. IMAEEIIAIS .eoueeeiieiieee ettt et as 29
4.2.3. Surgery and MiICroinjECtION........cciiiciiee ettt e e e sraee e 30
4.2.4, EXperimental DESISN ....ccccueeiieiiiee ettt ettt enraee e eanes 31
4.2.5. Behavior Parameters.......ccoiieiriiieniie ettt sttt s 34
4.2.5.1. Apomorphine-induced rotational behavior.........cccccvvviieiiniiieeiincien. 34
4.2.5.2. (0T o1l o I 4= [o IR =T PPN 34
4.2.5.3. ROTAIOM tOST ...eeiieeiie ettt et sree e s e e 34
4.2.5.4. Grip StreNGth TEST .uviiiciiie et ree e e 35
4.2.55. Bar Catalepsy TeST....uuiii ettt e e e e e 35
4.2.6. Estimation of striatal monoamines and their metabolites .........ccccceveeriinieenen. 36
4.2.7. Measurement of GCase enzymatic actiVity ......cccceecveeeieciiee e 36
4.2.8. Estimation of mitochondrial funCtion .........cceeveeiiiniiniinieee e 37
4.2.9. Rat a-synuclein MeasUrEmMENTt .......ccuiiiiiciiee e e e e e e saeeee e e 37
4.2.10. NiSSI'S STAINING c.vveeeieiiiei ittt et e e e e e ssbre e e e sbaee e e sbeeeessreeeessanes 38
4.2.11. Western blot for cytochrome-C, caspase-9, and caspase-3 protein expressions
39

4.2.12. Statistical ANAIYSIS .....ueeiiiciiiee ittt e e e e et e e e et e e e e enraeaeeanes 40
4.3, RESUILS .eeeetieitiie ittt ettt ettt ettt et e st e s e e s bee e st e e e bb e e sabeesbeeesabeeebbeenateesneeesareenn 40
4.3.1. BehaVior Parameters.....oco ittt ettt ettt sttt st as 40

4.3.1.1. Ambroxol decreased catalepsy and apomorphine-induced changes in

rotational behavior in 6-OHDA-INfUSEd rats .......cccevceeirieeiiee e 40
43.1.2. Ambroxol increased rotarod retention time and grip strength scores in
B-OHDA-INTUSEA FatS ..eeiiieeiiiieriie ettt ettt sttt st saee e s e sab e e sabeesbeeesabee s 41

4.3.1.3. Ambroxol improved spontaneous locomotor activity in open field test in
B-OHDA-INTUSEA FALS ..viiieiieeieieiiee ettt ettt st e e sate e e be e e saaeesnteesbeeesnsee s 42

4.3.2. Ambroxol increased DA and its metabolites DOPAC and HVA in striatal tissues of
B-OHDA-INTUSEA FAS coeeeiiiiieeeieeeeeeeeeeeeeeeeeeee ettt ettt ettt et et ettt e et e e e e e e e eeeeeeeeeeeeeeeeeeeseseeeees 43

4.3.3. 6-OHDA decreased and treatment with ambroxol increased GCase activity and
mitochondrial function in terms of MTT reduction in rat striatal and nigral tissues...... 47

4.3.4. Ambroxol increased soluble a-synuclein concentration in nigral tissues of 6-

OHDA-INTUSEA FatS coueieiiiiiiiie ettt sa e st e e sabaesbaesabeesabaeenanes 51
4.3.5. Ambroxol increased nigral cells in 6-OHDA-infused rats........ccccccevevveeeriieeennnns 52
4.3.6. Ambroxol decreased the expressions of cytochrome-C, caspase-9 and caspase-3
proteins in nigral tissues of 6-OHDA-Infused rats........cccccoveeeeeiiiee e 52
A4, DiSCUSSION ...eeetiiitiieeiiiittteee e e e e ettt et e e e e e e e aberteeeeeesssauabeaeeeeesasaasnrabteeeeeeeaansnraneeeeesesannsnes 54

xii



T 600 o ol [V o] a - PTOT 61

Chapter 5
Evaluation of rebamipide in sub-acute doses for its action against 6-OHDA-induced
TOXICITY TN FAES ...ttt bbb 64
LT 131 o o [¥ ot o] TSP P ST PUPOTOPRRUPRRIN 65
5.2. Materials and Methods ........cccoiiiiiiiiiiieieee et 67
5.2.1. ANIMAIS i st r e s saee e 67
5.2.2. MALEIIAlS et 68
5.2.3. Surgery and MiCroinjeCtioN ........coccuiieiiiiiie et e e 68
5.2.4. EXPerimental DESIZN ....ccveiiiiiiei ittt 68
5.2.5. Behavioral Parameters........ccoueiiiiiiriieieenieste ettt 71
5.2.5.1. Apomorphine-induced head rotation...........cccceeeeiieeeeiiieee e, 71
5.2.5.2. (0] o1 o I 1< [0 IR =T RPNt 71
5.2.5.3. ROTAIOA TeST...eiiiieeiie ettt ettt sbee e 71
5.2.5.4. Grip Strength teSt.. e e 72
5.2.5.5. Bar Catalepsy TeSt ittt 72
5.2.6. Estimation of striatal DA and its metabolites .........ccceceeneiiiiniiniienccee 72
5.2.7. Estimation of mitochondrial function, oxidative stress and bioenergetics ........ 72
5.2.7.1. Isolation of MItoChoNdria.......cocveeviiiiiinieeee s 72
5.2.7.2. Measurement of Mitochondrial respiratory complex-l, Il, IV and V

activity 72

5.2.7.3. Mitochondrial lipid peroxidation (LPO) measurement.........ccceceeeeennen. 73
5.2.7.4. Evaluation of mitochondrial bioenergetics.......ccccceecvieeiviiieeiiccieeeeen, 73
5.2.8. GCase actiVity MeasUrEmMeENT ......ccccuirieiiiiiiiriiiieeeee e seriiireee e e s s sirreeeeeeesssssnnnns 74
5.2.9. a-SyNnUCIEIN MEASUIEMENT . ..uiiiiiiiieeceiiee e ctee ettt e e eee e s e ratee e e e sbee e e e eareeas 74
5.2.10. Western blot analysis for cytochrome-C, caspase-9, and caspase-3 protein
LD oL =TT o] 1SRt 74
5.2.11. Statistical ANAlYSiS ..cccieiveiiiieeee et e e e e e e enrnes 74
5.3. RESUILS <.ttt ettt st sttt re e st srnesane e 75
5.3.1. BehaVvior Parameters.......ccoceieiiiiiiiiieeiieniee ettt sttt s 75

5.3.1.1. Rebamipide attenuated 6-OHDA-induced changes in apomorphine-
induced rotation and cataleptic behaviorin rats........cccccoeeeciiiiiieee s 75

5.3.1.2. Rebamipide decreased 6-OHDA-induced changes in rotarod retention
time and grip StrENGLh SCOE....uii i e 76



5.3.1.3. Rebamipide decreased 6-OHDA-induced changes in number of central
squares crossed, ambulation, grooming and rearing in open field test. ..................... 76

5.3.2. Rebamipide ameliorated 6-OHDA-induced changes in striatal dopaminergic
system 80

5.3.3. Rebamipide attenuated 6-OHDA-induced decrease in mitochondrial respiratory
complex activities in rat striatal tiSSUES .......evivvciiii i 82

5.3.4. Rebamipide decreased 6-OHDA-induced increase in Mitochondrial LPO activity
IN 1At SEHAtAl LISSUEBS ...uiiiieiee i e e e e e e ebrre e e e e e e e e esannnes 82

5.3.5. Rebamipide attenuated 6-OHDA-induced changes in different states of
mitochondrial respiration and mitochondrial RCR in rat striatal tissues..........c..ccc........ 84

5.3.6. Rebamipide decreased 6-OHDA-induced changes in GCase enzymatic activity
and soluble a-synuclein concentration in rat nigral tisSUEs ..........ccccvveeeicieeeecciiee e, 85

5.3.7. Rebamipide decreased 6-OHDA-induced increase in protein expressions of

cytochrome-C, caspase-9 and caspase-3 in rat nigral tisSUES........ccceeeeeeviciiieeeeeeeeeiiinne 86
5.4, DiISCUSSION .eeteieiittteeeittee e ettt e e sttt e e sttt e e sttt e s sttt e e saeeeeesnseeeesnnaeeesnnneeesannneeesannneeenan 90
5.5, CONCIUSIONS ....eiiiieiiie ettt ettt ettt e e st esbe e s bbe e sabeeeabeesabeesneeesabeeenns 96
Chapter 6
To observe the role of nuclear factor erythroid 2-related factor 2 (Nrf2) activity in
rebamipide-mediated changes against 6-OHDA toxicity in rats ..........ccccocvvvivevieinenn. 98
6.1, INErOAUCTION ...ttt ettt sttt esbeesaeesane e 99
6.2. Materials and MethodS ........cceiiiiiiiiiie et 101
B.2. 1. ANIMAIS ..ttt n 101
6.2.2. IMALEIIAIS ..ttt e n 102
6.2.3. STEreOtaXiC SUIEEIY coiiiiiiiiiiiiiee ettt e s e e e e s s s e s sabraaeeeesssnnes 102
6.2.4. EXPerimental DESIZN ....ccuvii ittt 103
6.2.5. Behavioral Parameters........ccocceveerierieiieeieeeeseese e 105
6.2.5.1. Apomorphine-induced head rotation ........c.cccecceeveinieniiniieiceeeeee 105
6.2.5.2. Open field teST.....iieeiereeree e 105
6.2.5.3. ROTArOO TOSE..couuiiiiiiiieiee ettt 105
6.2.5.4. Grip Strength test.. . 105
6.2.5.5. Bar Catalepsy TSt .o uiiiiiee ettt 106
6.2.6. Estimation of TH, DA and DAT IEVEIS ....c.ceeeviiiiiiiiiiieiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 106
6.2.7. Measurement of nuclear factor erythroid 2-related factor 2 (Nrf2) ................ 106
6.2.8. Measurement of SOD and CAT aCtiVity.....cccccvuveeieciieeiiiiiee e 106
6.2.9. Assessment Of GSH IEVEIS .......cocieriiiiiiiiiieeeeee e 107

Xiv



6.2.10. Estimation of GCase activity and a-synuclein concentration ...........cccccceeeeenn. 107

6.2.11. Measurement of mitochondrial complex-l activity ......c.cccccecvvieieciieeinciieeeens 107
6.2.12. NiSSI'S STAINING ..eeiiiiiiee ettt ette e e e tre e e e e bte e e e e baeeeeebaeeeeannes 108
6.2.13. Statistical ANAIYSIS ....eeiiiciiee i et e e 108
5.3, RESUIES .ttt ettt e st e et esab e s e e e s b e e e aa e e s b e e s reeesaree s 108
6.3.1. BehaVvior Parameters.......coccceieeiieiieiieeieeeesiee sttt 108

6.3.1.1. The combination of rebamipide with Nrf2i partly blocked attenuation of
6-OHDA-induced motor deficits by rebamipide in apomorphine-induced rotation,
cataleptic behavior and grip strength sCore .......ccceevieee e, 108

6.3.1.2. The combination of rebamipide with Nrf2i abolished the attenuation of
6-OHDA-induced motor deficits by rebamipide in rotarod retention time.............. 109

6.3.1.3. The combination of rebamipide with Nrf2i partly blocked the
attenuation of 6-OHDA-induced motor deficits by rebamipide in number of central
squares crossed, and abolished the reduction of 6-OHDA-induced changes by
rebamipide in ambulation, grooming and rearing of open field test....................... 110

6.3.2. The combination of rebamipide with Nrf2i partly blocked the elevation of nigral
TH levels by rebamipide against 6-OHDA-infused rats.........ccccceeeeciieeeecieee e, 114

6.3.3. The combination of rebamipide with Nrf2i abolished the elevation of striatal DA
and DAT levels by rebamipide against 6-OHDA-infused rats..........ccocceeveciieeeccieeeeenns 114

6.3.4. The combination of rebamipide with Nrf2i abolished the elevation of nuclear
Nrf2 by rebamipide against 6-OHDA-infused rats .......cccccceeiecieiiiciee e, 117

6.3.5. The combination of rebamipide with Nrf2i partly blocked the elevation of nigral
SOD and CAT activity as well as GSH level by rebamipide against 6-OHDA-infused rats
118

6.3.6. The combination of rebamipide with Nrf2i abolished the elevation of
mitochondrial complex-I activity, GCase activity and soluble a-synuclein concentration

in nigral tissues by rebamipide against 6-OHDA-infused rats.........cccccceecveeeeecrieecennen. 120
6.3.7. The combination of rebamipide with Nrf2i abolished the elevation in number of
nigral cells by rebamipide against 6-OHDA-infused rats ........cccccceecveeeieiieeeeeciee e, 122
6.3.8. Correlation analysis between the Nuclear Nrf2 levels and different PD
DA M TS e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaananaaaens 124
6.4, DISCUSSION ..eiiiiiieeiiiiiitttee e e e ettt e e e e e e ettt e e e e e e e e sasbetteeeee e s ansbeeteaeeeaaanssreeeeaeesesannnenes 127
6.5, CONCIUSIONS ....eiiiiiiiiii ittt ettt ettt et s bt e et e e sate e sbbeesabeesbaeenabaessneesaraenn 134
Chapter 7
To assess the sub-chronic dose of ambroxol for neurorestorative effects against 6-
OHDA-induced model 0f PD N FatS......ccccciiiiiiiiccec ettt ne e 137
2% T [ 3 o o 11 o1 4[] o PSSR 138

XV



7.2. Material and MeEthOAS .......ueeiiiieeeeeeeee et e et e e e e e e e eeeaeneaes 140

7.2, 00 ANIMAIS .ttt ettt e s e e ar e e sar e e s eneeesreeeans 140
7.2.2. MAEIIAIS ..eeeeeiteeiee ettt et s e s ere e e sbee e 141
7.2.3. Intrastriatal administration of 6-OHDA.........cccceoiiiiiriiieeeeeee e 141
7.2.4. EXperimental ProCEAUIE ......ccviii ittt et e e et e e 141
7.2.5. Behavioral Parameters........ccoceieeiieiieniieeieeseenee st 143
7.2.5.1. OPEN fIld tESt.ci i 143
7.2.5.2. Grip Strength St ... 144
7.2.5.3. ROLArO tOST ..eeueeeniiesiieiiee ettt s 144
7.2.5.4. Apomorphine-induced rotational behavior..........cccccceeecieiicciee e, 144
7.2.5.5. Bar Catalepsy TSt .uuie ettt et e 144
7.2.5.6. Narrow Beam Walk TeSt ..ccc.ueerieeiiiiereeeieeieeeee e 144
7.2.6. Measurement of TH and DAT VEIS ......cccueeeiiiiriiiiiiieieceeeeeeeee e 145
7.2.7. Estimation of GCase activity and soluble a-synuclein concentration............... 145
7.2.8. Measurement of mitochondrial complex-l activity ........ccccecvieeieciiieeecciieeeens 145
7.2.9. NiSSI'S STAINING ..eeiiiiiiee et e e e e e stte e e e ebte e e s ebaaeeeeraeeaeennns 145
7.2.10. Statistical ANAIYSIS ...ueiiiiciieeieiiiie ettt e e e s e e e 145
7.3 RESUIES ittt ettt et et e st e st e e s bt e e s b e e e ab e e s b e e sbeeesaree s 146
7.3.1. Behavioral Parameters........ccccceoeerierieiiieeeseesee et 146

7.3.1.1. Ambroxol attenuated 6-OHDA-induced increase in rotational behavior
caused by apomorphine and cataleptic behavior in rats........cccccceeevcieeieciiee e, 146

7.3.1.2. Ambroxol inhibited 6-OHDA-induced changes in rotarod retention time
aNd grip SErENGEN SCOIE ..o e s b e e e e 146

7.3.1.3. Ambroxol attenuated 6-OHDA-induced decrease in number of central
squares crossed, ambulation, grooming and rearing in open field test ................... 147

7.3.1.4. Ambroxol inhibited 6-OHDA-induced changes in beam performance in
NArroW beam Walk teSt ....cocuviiiiiieiieec e 148

7.3.2. Ambroxol has Restorative Effects on 6-OHDA-induced reduction in nigral TH
levels 148

7.3.3. Ambroxol attenuated 6-OHDA-induced changes in mitochondrial complex-l,
GCase enzymatic activity and soluble a-synuclein concentration in rat nigral tissues 152

7.3.4. Ambroxol has Restorative Effects on 6-OHDA-induced decrease in DAT levels in

FAt SEHAtAl LISSUBS ...nevieii it e e s e e s s sbee e s enabeeas 152
7.3.5. Ambroxol has Restorative Effects on 6-OHDA-induced nigral cell loss ............ 155
T4, DISCUSSION ..eeiiiiiiiiiiitiete ettt e et e e e st e e e e s s s brbe et e e e e e e s nrrreeeeeeesesannnnnes 157

XVi



8 T 00 Y Vol [0 1 oY TN 163

Chapter 8
Evaluation of sub-chronic administration of rebamipide for disease-modifying effects
against 6-OHDA-induced model 0f PD N FatsS ..........ccocooeiiiiiiiiniiisesese e 166
8.1, INTFOAUCTION ettt ettt et e st e e s be e e sab e e e bee e sabeesneeesareens 167
8.2. Materials and Methods .........ceoiiiiiiiiiiieeee et 169
8.2, 1. ANIMAIS ittt ettt b e b s 169
8.2.2. IMAteIIAlS .eueeeiieiieee e et 170
8.2.3. STErEOTAXIC SUMBEIY .eeiiiiiiiiiiiiiiiiitee e e e ettt e e e e e ettt e e e e e s ssabb et e e e e e s seanneeaeeeas 170
8.2.4. EXPerimental DESISN ...cccccuiiiieciiie ettt aree e 170
8.2.5. Behavioral Parameters........coiiiiiiiiiiiieeeeeee et 172
8.2.5.1. Apomorphine-induced rotations ........ccccceeeecieieecciiee e, 172
8.2.5.2. Cataleptic BENAVION ......uveeieee e 172
8.2.5.3. ROTAIOM tEST ..eeieiiieeiie ettt 172
8.2.5.4. Grip SErENGLN oo 173
8.2.5.5. Open field BEhAVIOr........uii e 173
8.2.5.6. Narrow beam Walk ........cooeiieiiiiieeeeee e 173

8.2.6. Estimation of TH levels, soluble a-synuclein concentration and DAT levels ....173

8.2.7. Estimation of mitochondrial respiratory complex-I and GCase activities in nigral
tissues 173

8.2.8. NISSI'S STAINING ...veiiiiiiiie it e e e sra e e e e srae e e e naaaeeeeas 173
8.2.9. Statistical ANAlYSIS...c.uiiiiiciiie i 173
8.3, RESUILS ceeieeciee ettt tte et e st e e sa e et e e s st e e s te e ebeeeenbe e e aaeennte e e reeennreean 174
8.3.1. BehaVior Parameters......cccciieiiiiiiiieeniee ettt ettt ettt e s saree s 174
8.3.1.1. Behavioral recovery following rebamipide administration against 6-
OHDA-induced alterations in bar catalepsy and apomorphine-induced rotation test
174

8.3.1.2. Rebamipide attenuated 6-OHDA-induced changes in rotarod retention
time and grip StrENGLh SCOE....oiiiiiiii e 175
8.3.1.3. Rebamipide inhibited 6-OHDA-induced changes in the parameters of
(oY o1=T g1 1] oI5 X AR UPTRR 175
8.3.1.4. Rebamipide improved performance against 6-OHDA-induced deficits in
NArroW beam Walk tESt ....coouiiiiiiiiiiieree e s s 176
8.3.2. Rebamipide attenuated 6-OHDA-induced loss of nigral TH levels ................... 179

XVii



8.3.3. Rebamipide has restorative effects on 6-OHDA-induced loss of striatal DAT

levels 180
8.3.4. Rebamipide attenuated 6-OHDA-induced changes in mitochondrial complex-I,
GCase enzymatic activity and a-synuclein concentration in rat nigral tissues.............. 181
8.3.5. Rebamipide inhibited 6-OHDA-induced nigral cell l0SS ........cccccvveeeiiieeeecninnnn. 182
S S B 1 1Yol U131 o T o [ PO POTPRPP 185
8.5, CONCIUSIONS ...utietieieeee ettt ettt st st st e b e bt e b e sbe e smee e e e eneeen 188

Chapter 9

Design, characterization and evaluation of transdermal patches of rebamipide in rodent
MOTEI OF PD ..o 190
T8 R [0 oo [¥ Tord T o F O TP USSP PROPRRPRN 191
9.2. Materials and Methods .......cooiiiiiiiiriiie et 195
9.2.0. ANIMALS ettt et s e st e s e st e et e e sneeesaree s 195
9.2.2. MAtEIIAIS ettt et st sttt ab e sne e saree s 195
9.2.3. Preparation of backing membrane .........ccccooeciiiicciie e 196
9.2.4. Formation of patches over the backing membrane ........c.ccccocovveeiiiiiieecciennn. 196
9.2.5. Physicochemical evaluation of transdermal patches..........cccoecveveviiieeiicinenn.n. 199
9.2.5.1. Preformulation Studies..........coocveeeiiieniiiniieeieceeeeee e 199
9.2.5.2. Uniformity of Weight......coccviiiiiii e 200
9.2.5.3. Patch THICKN@SS ....eeiiieiie ettt 200
9.2.5.4. FOIdING @NAUIANCE......ccieiieee ettt et 200
9.2.5.5. Y0 g 7= 1ot o]« PSR 200
9.2.5.6. Drug content Uniformity ......oocceeeiecieei e 201
9.2.5.7. SWEIING StUAIS ..cneeiiieeciee e e 201
9.2.5.8. Percentage MoiStUre l0SS......cccueiiiicieee it 202
9.2.6. Ex vivo drug permeation StUdIeS........ccccvviieeeiei i 202
9.2.7. Fourier transform infrared (FTIR) SPECIrOSCOPY ..vvverveeecrreerreeeiireerireeeivee e 203
9.2.8. SUrface MOIPhOIOZY ....cccccuiiiiiiiiie et e e s aaeee e 203
9.2.9. SKIN irritation STUAIES ...c.veeiiiieeieeee e 203
9.2.10. IN VIVO STUAIES...ccuteieiiieeiee ettt e e e e 204
9.2.10.1.  Surgery and MiCroinjeCtion .........ccceveereerierieniieeeeneesee st 204
9.2.10.2.  EXperimental DESIZN ......ueeeieieiiciciiiieee et e et e e e e 204
9.2.10.3. Behavioral parameters......cccco i 207
9.2.10.4. Measurement of DA, TH, DAT and soluble a-synuclein levels.............. 207

XViii



9.2.10.5. Measurement of GCase aCtiVity ......cccccceeeeciiiiiieee i, 208

9.2.10.6.  Quantification of rebamipide (HPLC analysis).......c.cccceeeecrvreeecirreeeennen. 208
9.2.10.7.  NiSSI'S STAINING c.vveeeieiieee et e e 208
9.2.11. Statistical ANAlYSIS ...cuuviiieciiee et are e e 208
9.3 RESUIELS .ttt ettt b e bt st st st et e b e b e s s ne e e neeeneeen 209
9.3.1. Physicochemical characterization of Rebamipide .......cccccvviviiiiiiiiiieeeeiiee, 209
9.3.1.1. Preformulation Studies: .........ccceeiiiirrieiiiieeee e 209
9.3.1.2. Uniformity of thickness, folding endurance, surface pH and drug content
211

9.3.1.3. Weight and swelling behavior..........ccovviiiiiiiieicce e, 213
9.3.14. MOIStUre 10SS STUAIES ...veeeiiieiiieeiie ettt 213
9.3.2. Exvivo drug permeation StUdIieS.........cccccuveeeeciiiieecciiee et 214
1S J5C 79 TR o8 N [ 28 o X<Yoxu o 1-Yolo ] o 1Y AN OO 215
9.3.4. SUrface MOIPhOIOZY ....cciicuiiiiiiciiie et e e e aaeae e 218
9.3.5. SKin irritation StUAIES .....c.eevueeiiiiiieeeee e 219
9.3.6. [N VIVO STUAIES ..ottt st st 220

9.3.6.1. Rebamipide containing transdermal patches attenuated 6-OHDA-
induced MOtOr defiCits IN FATS .....uveeiiiiiiiiiieieiee e e e e e eeans 220

9.3.6.2. Rebamipide-containing transdermal patches inhibited 6-OHDA-induced
reduction in nigral TH and striatal DA levels in rats.......ccccveeciieeiniviieeciiiee e, 221

9.3.6.3. Transdermal patches of rebamipide inhibited 6-OHDA-induced
alterations in GCase activity and soluble a-synuclein concentration in nigral tissues of
rats 224

9.3.6.4. Rebamipide-containing transdermal patches inhibited 6-OHDA-induced

reduction in striatal DAT IeVels in rats .......ccocieiieieiieeeeee e 224
9.3.6.5. Quantification of rebamipide (HPLC analysis).......cccceecuiereecreeeeecrnennn. 226
9.3.6.6. Transdermal patches of rebamipide attenuated 6-OHDA-induced
reduction in the number of Nissl bodies in nigral tissues of rats.........ccccccvevvvineenn. 227
S B 1 1Yol U131 o T o [PPSR 229
9.5, CONCIUSIONS ....eiiiieitie ettt et sa e s e e s b e s be e e s nreesrenesareenn 232
Chapter 10
Summary & Scope for FUMthEr WOTK ...........cooiiiiiiiiiecee e 235
10.1. SUIMIMIAIY cettttttttttttterteteeeeaeeerererae e ae—aaeaaba—eaaaeaababababababaessesssssssssssssnsssssnsssssssnnns 236
10.2. Scope for FUrther WOrK......c.vee ittt 236



Chapter 11

Bibliography

Permission from Central Animal Ethical Committee

LIST OF PUBLICATIONS

XX



