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Valpropyl hydroxamic (VHA) is a novel derivative of valpromide, the primary amide of valproic
acid, being synthesized in an attempt to obtain a new compound with higher potency and less toxicity
than valproic acid (VPA). Anticonvulsant activity, lethality and neurotoxicity of VHA in comparison to VPA
were investigated in mice. addition, in Vitro degradation using rat brain and liver homogenate was
performed to search for possible mode of action of VHA.

The evaluation of anticonvulsant activity was performed in mice using the maximal electroshock
seizure (MES) and chemically induced seizure tests. MES test, VHA was found to be intraperitoneally
effective showing the maximal protection around 15 min after pretreatment while the corresponding
value for VPA was 30 min. Intraperitoneal administration of VHA demonstrated a higher protection than
VPA in MES and bicuculline but was effective as VPA in PTZ tests. The median effective dose (EDS) of
VHA were 114, 97 and 153 mg / kg B.w. in MES, PTZ and bicuculline tests respectively, while
corresponding values for VPA were 211, 99 and 382 mg / kg B.W. vHA weakly blocked the effect of
strychnine exhibiting ED® of 441 mg / kg B.W., while VPA was ineffective. Like VPA, VHA was also
active orally demonstrating £06 approximately 2 times higher than its ED& by intraperitoneal route in
MES test. The observation that VHA was not degraded to VPA by brain or liver homogenate as well as
that VHA was able to protect the animal against MES test giving the ED® of 102 (J-M when being
administered intracerebroventricularly indicate that VHA is an active anticonvulsant molecule. However,
the anticonvulsant activity of VHA seemed to be short-lived as reflected by a rapid increase of EDD
values of 114 mg / kg B.w. at pretreated time of 15 min to 207, 466 and 832 mg/kg B.w. at 1, 3 and 6
hour(s), respectively. Inactivation by cytochrome P450 seemed to be part of rapid decline in
anticonvulsant activity as the ED® of VHA at pretreated time of 15 min was reduced to 83 mg / kg B.w.
when VHA was given after an inhibitor of cytochrome P450, SKF-525A. However this finding did not
exclude any other paths of inactivation of VHA which remain to be determined.

With regards to toxicity in terms of lethality, the LD@ of VHA (840 mg / kg B.w.) is slightly higher
that of VPA. The median neurotoxicity dose (TD8&) as measured by rotorod test were 189 and 260
mg / kg B.w. for VHA and VPA respectively. Therefore, both of them exhibited the protective index
(Pl = TDRYED®) of about 1-2 in both MES and PTZ tests. Furthermore, ED®& of VHA had no significant
depressant effect on locomotor activity though prolongation of barbiturate sleeping time was exhibited
by VHA in the dose of 120 mg / kg B.w. Additionally, VHA seemed to have rather low potential to induce
tolerance.

The present studies, VHA demonstrated better anticonvulsant activity with approximately the
same profile of toxicity as VPA. Further modification of the structure of VHA is needed in order to

improve its unfavorable short - lived anticonvulsant activity.

AkfefirL...... I<*» (V— ... ...

2542 ? Ués — h



Acknowledgements

| would like to express my sincere gratitude to my advisor, Assist. Prof. Dr.
Mayuree Tantisira, and Assoc. Prof. Dr. Boonyong Tantisira for their valuable advices
and guidances, kindness, and encouragement during the course of experimental work
and presentation of the thesis and | would like to thank Assist. Prof. Dr. Chamnan
Patarapanich, Department of Pharmaceutical Chemistry, for kindly supplying valproyl

hydroxamic acid.

I would like to thank Dr. Nattaya Ngamrojanavanich, Department of Chemistry,
Faculty of Sciences, for kindly instruction of intracerebroventricular injection technique

in mice.

My grateful appreciation extends to all staff members of the Departments of
Pharmacology and Physiology, Faculty of Pharmaceutical Sciences, Chulalongkorn

University for provision of facilities used in experimental works.

Finally, | would like to thank my family and my friends for their love and

encouragement.



Contents

Page

Abstract (Thai).......ccooeeeeriiiieiie e, iv

ADSIraCt (ENGIISN)...uuiiiiiiie e Y

F o o =0 [o 1T o T= o £ RS vi

(O70] 01 1= ] KT PP P PP PUPPPR TP vii

LISt OF TADIES.....eeeeeee et iX

LIST O FIQUIES ettt e e e e s e s X

LiSt Of ADDIeVIAtiONS. .....oi i e Xii
Chapter

I NTPOAUCTION . ..ttt e e eneees 1

[ o] 1= o 153 2 PRSPPI 1

= 1T0] (oo Y S PO PP PP PUP P TUPUPPPRPPPPPN 1

[ 01117 o] (o0 = 0 T= 2] RSP 3

ClassSifiCation Of SEIZUIES....cciiiiiiiiiiiiiie et et e e e eeeee e e e e )

AmINO acid NEUrOtraNSMITIEIS. ........ueiiiiiiiiieee et 6

ANGEPIEPLIC AIUQS . ueveieiiiiiiiiieii it e e e e e e e e s neereeeeees 12

RV £z 1] o] o T o= Yo 1o I P EPRURPR 17

Valpropyl hydroXamiC @Cid........ccocuveiiiiiiiiiiie i 24

I Materials and MethOdsS. .........ccoiiiiiiiiiiiii e 27

Experimental @animalS............ciiiieoiiiiiiiiiiieee e 27

EQUIDMIEBNTS ..ot 27

CREMICAIS. ...cee it 28

Experimental MethodS. ........oiiiiiii e 28

Calculation and statistical analysiS...........cccooviiirieiiniiiii e 37

TTT RESUIES. .. et 39

ANLICONVUISANT BCTIVILY ...vvviiieeeei i 39

TOXICIEY T8 ST.iiiiiiieeiiiii ittt e et e e e e e e e s s et rae et e e aeeeeseeannnnes 42

vitro degradation of VHA by liver and brain homogenate........................ 43



vill

|V Discussion and CONCIUSION.......coiuueiiiiieei et e e e e e e e e eaaas 66
REIEIENCES. ..ot e et e e e e e e ea e 72

(O18 g 4o 118 N4 7= =TT 82



List of Tables

Table Page
1 International classification of epileptiC SEIZUIeS........cccccvvvveeeeiiiiiccceee e, 7
2. Antiepileptic drugs Of CNOICE.......ccooiiie e 13
3. ED®and relative safety margin (LDSYED3)of an intraperitoneal....................... 46

administration of VHA and VPA at different times after dosing

Anticonvulsant activity of intraperitoneally or orally given VHA and ................. 54
VPA in various animal models at optimal pretreated time of 15 and 30 min
respectively

EDD, LDILTDR), M and relative safety margin of intraperitoneal....................... 57
administrations of VHA and VPA in MES and PTZ seizure tests in mice
TD50ofan intraperitoneal administration of VHA and VPA at different times.....58

after dosing



List of Figures

Figure Page
1. Schematic illustration of the GABAa receptor COMPpPIeX........ccccvvveevrieeeeeeeiiiicnnns 1
2. The chemical structure of valproiC acid.........ccccccveeeiiiiiiiiiiiie e 17
3. Metabolic pathways Of VP A ...t 21
4. The chemical structure of valproyl hydroxamic acid..........ccccccceeeerviinicccnininnnnnn. 24
5. Log dose - response curves of VHA (i.p.) in MES test at pretreated times....... 43

10.

11

12.

13.

14.

of 15, 30 and 60 min

Log dose - response curves of VPA (i.p.) in MES test at pretreated times....... 44
of 15, 30 and 60 min

Comparison of ED®at various pretreated times of intraperitoneally................. 45
given VHA and VPA in MES test in mice

Protection against MES exhibited by VHA and VPA at various................ccccu... 47
pretreated times in mice

Log dose - response curves of VHA and VPA (p.o.) in MES test.............cc..... 48
at their respective optimal pretreated time

Log dose - response curves of VHA and VPA (i.c.v.) in MES test.................... 49
at their respective optimal pretreated time

Log dose - response curves on tolerance  MES test of group 1...........c......... 50
mice received PEG 400 (p.o.) for 5 days, and group 2, mice received VHA of
242 mg / kg B.W.,, p.o. for 5 days. On day 6, both of them received VHA (p.o.)
in various doses at 15 min pretreated time.

Log dose - response curves of VHA and VPA (i.p.) in combination.................. 51
with SKF-525A in MES test at their respective optimal pretreated time

Log dose - response curves of VHA and VPA in PTZtest.......ccccccvveveeeeeeennnenns 52
at their respective optimal pretreated time

Log dose - response curves of VHA and VPA against bicuculline - induced ...53

convulsion in mice



15.

16.

17.

18.

19.

20.

21.

22.

Log dose - response curves of VHA and VPA on acute toxicity....................... 55
(lethality) in mice

Log dose - response curves of VHA and VPA in rotorod test in mice............... 56
Neurotoxicity of VHA and VPA by rotorod test at various pretreated times....... 59
in mice

Effects of intraperitoneal administration of VHA and VPA on number of counts 60
(Mean) of locomotor activity in mice.

Effects of intraperitoneal administration of VHA and VPA on the barbiturate....61

sleeping time (Mean + S.E.M.) in mice.

HPLC chromatogram of ADAM - derivatized standard VPA..........ccccccceeeeeenenn. 62
VPA concentration in rat’s liver homogenate at various incubation times........ 63
after the administration of VHA at time O.

VPA concentration in rat's brain homogenate at various incubation times........ 64

after the administration of VHA at time O.

Xi



List of Abbreviations

a = alpha

P = beta

v = gamma

@® = omega

% = percent

JLg = microgram

du = microlitre

UM = micromolar

2,4-diene VPA = 2-n-propyl-2,4-pentadienoate
2-ene VPA = 2-propyl-2-pentanoic acid
3-keto VPA = 2-propyl-3-keto-pentanoic acid
4-ene VPA = 2-n-propyl-4-pentenoate
ADAM = 9-Anthryldiazomethane

AEDs = antiepileptic drugs

a.m. = ante meridian (before noon)
AMPA = alpha-amino 3-hydroxyl-5-methyl-4-isoxzole
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