Chapter Il

Results

The effect of VPA and HPP on amino acid neurotransmitters in cerebral cortex of freely

moving rats: an in vivo microdialysis study

The experiment was ini&éq\lw ups. Control groups (NSS-treated
SO0
rats and PEG-400 treated rats), Vv}g&éated ra&glkg, and 440 mg/kg), HPP-
| A— ‘:-J‘ -

treated rats (80 mg/kg and 160 N=51i eacm Y.

A\ %
ittefs i quesﬁbn are glutamate and aspartate

The excitatory

consecutive samples before t
amino acid levels in dialysate ‘from-rat- cere@pn ,

expressed as mean of percentage o 01,3 +phar:|gasal value + standard error of

mean (S.E.M.), were corlf;%red‘ 4‘3
—_———ag v

5-400 oﬂcortical GABA, glycine,

in 6 groups of experiment

—
In control g;bups, the ef
glutamate and aspartate level was not statistically different from those of NSS (Figure

7,911 and 13). vﬂ N%Jo,a %H%%_VW ﬂ’]eﬂt%y significant effect

on the total change of GABA, glycine, glutamate andﬁspartate Ieveligﬂgure 8,10,12
anc 14). Nevbriesh ool oo b AS S WO M el gy 1 canoe of
glutamate bu? not aspartate level (Figure 12 and 14). No significant effect of high dose
of VPA (440 mg/kg B.W.) was noted on the level of inhibitory amino acids, GABA and

glycine (Fig 8 and 10).

HPP in the dose of 80 and 160 mg/kg B.W. significantly decreased the
total change of glutamate level (Figure 12). A marked decrease in the level of glutamate

was elicited exclusively by HPP in the dose dependent manner (Figure 11). On the
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contrary, HPP did not exert any major effect on either total change of GABA or glycine or

aspartate levels (Fig 8, 10 and 14).
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Figure 7 The level of GABA irxrﬂcerebral corte>ag,uring 1 hour before and 3 hours after

the administration ﬂt%dsgs% ‘FI &kﬂ’% w &"ﬂﬂ ‘jd 440mg/kg B.W.)
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Figure 9 The level of glycine in "__J 1 hour before and 3 hours
after the administration of test substanges. N -400, VPA (220 and 440mg/kg
B.W.) and HPP (80 and injected into different

group of rat (n=5 in each
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Figure 11 The level of glutamate in raf cerebr ing 1 hour before and 3 hours

after the administration ;,-"'"—"""'_ """"""""" A (220 and 440mg/kg
B.W.) and HPP (80 and 1B mg = onlly injected into different
i

group of rat (n=5 in each grogp)
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The effect of HPP on GABA,, Glycine and NMDA receptors in acutely dissociated rat

hippocampal neurons

1. The viability and morphological appearance of acutely dissociated rat hippocampal

neurons

After dissociation, some of hippocampal neurons were viable. Most of

the dissociated hippocampal pyramidal neu Wd a typical morphological shape.

Less than 10% of the neurons were ‘**--2“ ‘ ﬂ into a recording chamber for
.d

presentative hwyramidal neuron acutely

dissociated from 21-day-old malesWistar rat has shown "re 15 (Photo from Assist.

Prof. Dr. Thongchai Sooksawate). " / j ) \
4 [a 4.7" ¢ " \ !

Figure 15 The photomicrograph of a representative hippocampal pyramidal neuron
acutely dissociated from 21-day-old male Wistar rat by a method of Sooksawate and

Simmonds (1998). Scale bar =15 pum.
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2. The effect of HPP on GABA, receptor

2.1 Neuronal response to GABA
The inward currents evoked by a rapid application of increasing
concentrations of 0.3-1,000 uM GABA demonstrated dose-dependent manner. The
desensitization characteristics of the current were observed at high GABA concentration

a maximal current amplitude was

B

(10 uM GABA). The GABA concentratio

about 300 uM (Figure 16).
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Figure 16 Representative current traces demonstrating whole-cell GABA, currents

induced by increasing concentrations of 0.3-1,000 uM GABA to an acutely dissociated
hippocampal pyramidal neuron from male Wistar rat aged 21 days. Drug applications
were separated by at least 1-2 min interval and the duration was indicated by the solid
line above the current traces. All record current traces are from the same neuron.

Holding potential was —20 mV.
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The EC,, values and Hill coefficient of the log concentration-response
relationship obtained from the control neurons were 8.06 + 0.14 uM and 1.63 + 0.04

respectively (n:7) (Figure 17).
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2.2 Effects of bicuculline methochloride (BMC) and picrotoxinin (PTX) on

the GABA-induced inward currents.

The inward currents induced by GABA could also be blocked by
20 uM bicuculline methochloride (BMC, a competitive antagonist of GABA at the GABA,
receptor) and the concentration of BMC that inhibited GABA, currents completely was

20 uM, (n=7) (Figure 18).
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Figure 18 Representative current traces demonstratlng the |nh|bmon of the GABA,
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The inward currents induced by GABA could also be blocked by
10 pM picrotoxinin (PTX, a noncompetitive antagonist of GABA at the GABA,
receptor)and the concentration of PTX that inhibited GABA,, currents completely was

200 uM, (n=7) (Figure 19).

Figure 19 Representativ* Thibition of the GABA,

| |

currents by 10,50,100 and 200 pM picrotoxinin (PTX)
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The inhibition of the GABA ﬁcnents by BMCgand PTX were

sonfcon iebee kv, A b4 4 dolhn b B ono are

shown in flgure 20.
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Figure 20 The concentration-depende BA, currents by bicuculline

. B
methochloride (BMC) and picrotoxinin -'~-*f

2.3 Effect »——-- zepam (DZP) o i ABA sed inward currents.

.Dlazepam concentratlon up to 1,000 uM, did not induce

inward current in thﬁ%ﬂp@% 8%“1ﬂfl)ﬂﬁm concentrations

from 0.001-10 upM, produced the po}entratlon of the GABA, currents in the

concentratuﬂdw@wﬂ @m gﬂ m@rﬂ mﬁ Hure 218).
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A. Diazepam (DZP) alone

GABA  DZP GABA
(wM) 3

B. GABA +0: * zZP)
capa 3*DZP0.001 0. .-'{E-.' 3 10
oy = = = =
R/ 7 T
PR
a:_ s
500pA|— 4-3‘{...,‘,1}:;
108 ' y . ] /

7 )
Figure 21 Represe%“ﬂﬁﬂlﬂ%sﬁtmt&nnfit and potentiation
of diazepam (D n the GABA, currenfs. (A): DZP,4p to 1,000 uM}did not induce
inward cur&iﬁei@ﬁ&im)umaaﬁnmﬁj ﬁvﬂazepam in
the presence of 3 uM GABA produced the concentration-dependent manner. Note that

the maximal potentiating effect of the GABA, currents by DZP exhibited at 1 uM DZP.
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2.3 Effect of N-Hydroxymethyl-2-propylpentamide (HPP) on the inward
current-induced by GABA

The inward currents induced by increasing concentrations of 0.1-
300 uM HPP in the presence of 3 uM GABA are shown in figure 22, did not affect the

GABA-induced inward currents (n=7).

100 300

Figure 22 Representa h'*f :J -300 uM HPP did not

affect the GABA currents inﬁce by 3 m
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test, P<0.001 n=7) compared with 3 uM of GABA are shown in figure 23.
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Figure 23 The concentratio by HPP and potentiation

of the GABA, currents by dia

3. The effect of HPP on giycine | receptor ———————J°.

3.1 Neuronal response to glycme

ﬂﬂﬂ’)ﬂ&lﬂﬁwmﬂ‘i

The inward curren‘s evoked by a rapud apphcatlon of increasing

concentrat@s Wf]s mmwwﬁﬁq%ﬂ% Ew]anner The

glycine concéntration producing maximal current amplitude was about 1,000 uM (Figure

24).
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Figure 24 Representative vhole-cell glycine currents

induced by increasing conce to an acutely dissociated
hippocampal pyramidal neuron ged 21 days. Drug applications
were separated by at least 1-2 ation was indicated by the solid

line above the current ’1’— 2 the same neuron.
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The EC,, values and Hill coefficient of the log concentration-response
relationship obtained from the control neurons were 30.24 + 0.25 uM and 1.6 + 0.15

respectively (n=7) (Figure 25).
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Figure 25 Glycine ﬂ concentration- response relationship in acutely dissociated rat

hlppocamp Wmf@ mg!mw'rgem Efﬁllvaogtre current
response, expfessed as percentage o imal response. ‘
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3.2 Effects of strychnine sulfate (STR) on the glycine-induced inward
currents

The inward currents induced by glycine could be antagonized
by 1 uM strychnine sulfate (STR, a competitive antagonist of glycine at the glycine
receptor) and the concentration of STR that inhibited glycine currents completely was 20

uM, (n=7) (Figure 26).

+
Glycine 30
(M)

RS

by 1,5,10,15 and 20 ;m/l of strychnine sulfate (STR).
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3.3 Effect of HPP on the glycine-induced inward currents

A concentration range of 0.1-300 pM HPP with 30 uM glycine,
applied to a recorded neurons, did not affect the glycine-induced inward currents (n=7)

(Figure 27).
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Figure 27 Representative current{races dem ng that 0.1-300 uM HPP did not

affect the glycine currentsdnduced by 30 uM glycine 3
T X,

e

y - 0

L
Wl by HPP was not
=7) com

pared with 30 uM of glycine and

PR )

significant differean](Dunnett’s'test. n

the inhibiti Wﬁlﬂﬁfﬁjgﬁmvﬂlﬁ? ﬁgﬁlﬂneﬁ's test,

P<0.001 n=7j) compared w ycine are shown in figure
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NMDA 1

Figure 29 Representative . de " rating whole-cell NMDA currents
induced by increasing con : ) _. I‘L MDA an acutely dissociated
hippocampal pyramidal neuro e Wist ( 21 days. Drug applications
were separated by at least 1-2 lerva and L ) was indicated by the solid

line above the current traces. ) ‘ e from the same neuron.
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The ECy, vmes and Hill coefficient of the I@ concentration-response
relationship obtain om_.t trol neurons 76.6 + 0.24 uM and 0.91 + 0.05
respectively (n=7) (auuﬂeﬁbw ﬁ ﬂ %(W EF’] ﬁ ﬁ
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Figure 30 NMDA log concentr; 'o‘ S ip in acutely dissociated rat

hippocampal pyramidal neurons. Eat the mean + S.E.M. of the current

response, expressed as P&re &
- |
V. ' ‘\“
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phosphonopentanoic acid (AP-5, a selective antagonist for NMDA receptor) and the

concentration of AP-5 that inhibited NMDA currents completely was 200 pM,(n=7)
(Figure 31).
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NMDA + AP-5
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Figure 31 Representative curr C 'b on of the NMDA currents

by 50,100,150 and 200 of bL-2- pentanoic acid (AP-5).

4.3 ~;" n the .‘:‘ rrents

A congegatlon range ofé))1 -300 pM HPP with 100 uM NMDA,

e AU TR o -

(Figure 32).
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The concentrati A currents by HPP was not

significant difference (Dunnett’s ;,'g;__, 5 _ﬁ' pared with 100 uM of NMDA and

the inhibition of NMDA.clrrents by AP-5 was sig : fiefence (Dunnett’s test,

\7
P<0.001 n=7) compared W |
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