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Abstract

Dextromethorphan (DM) is an effectively and widely used nonnarcotic antitussive agent for 40 years.
Recent investigations have indicated that DM is an N-methyl-D-aspartate (NMDA) receptor antagonist. In
particularly, DM could prevent or inhibit the NMDA receptor-mediated neuropathology including
hypoxia-ischemia neurotoxicity and seizure activity. However, most of the studies were conducted on adult
animals or adult patients. The anticonvulsant effect of DM on the seizure activity in the developing age is
not yet well determined. We, therefore, determined whether DM could effectively attenuate the chemical-
induces seizure and brain damage in developing rats. The chemical materials used to induced seizure are
pentylenetetrazol (PTZ) and g-hydroxybutyric acid (GHB), which induce absence-like seizure and
generalized clonic-tonic seizure. We also used reverse transcription-polymerase chain reaction (RT-PCR)
to determine the effect of DM on the gene expression associated with apoptosis, including c-jun, c-fos, bcl-
2 and bax mMRNA in the developing brain after PTZ and GHB-induced seizure. Our results showed that (1)
DM could attenuate the PTZ induced- generalized clonic-tonic seizure on developing rats with age of 14,
30 or 60 rats, but could not affect the GHB-induced seizure; (2) DM could reverse the PTZ-induced
decrease in the bcl-2/bax ratio in the cortex of rats with age of 7 days but not in other age. This result
suggest that DM have anticonvulsant effect in treating generalized clonic-tonic seizure of PND 30 and 60
rats. And we can use DM to cure generalized clonic-tonic seizurein older children.
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Milli-Q water 12ul
b. GeneAmp PCR system 9600 (Perkin Elmer) 70
C. 5X First Strand buffer 4aul
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Table 1. The effect of dextromethorphan on PTZ-induced lost in righting ability on the
developing rats.

PND PTZ (high dose) DM 10 DM 30 DM50
7 2/6 0/6 0/6 1/6
14 317 07 07 o7

30 11/12 4/12a 2/12° 2/12°

60 11/11 11/11 5/11° 3/11°

Datawereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of PTZ

DM10 : means pre-injection of DX10 mg/kg

DM30 : means pre-injection of DX 30 mg/kg

DMS50 : means pre-injection of DX 50 mg/kg

& means significantly different to PTZ group (Chi-square test. p<0.05)

Table 2. The effect of dextromethorphan on PTZ-induced generalized clonic seizures
on developing rats.

PND PTZ (high dose) DM 10 DM30 DM50
7 3/6 46 46 3/6
14 6/7 6/7 717 6/7
30 8/12 2/12a 12/12a 2/12a
60 911 8/11 6/11a 3/11a

Data wereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of PTZ

DM10 : means pre-injection of DX10 mg/kg

DM30 : means pre-injection of DX 30 mg/kg

DMS50 : means pre-injection of DX 50 mg/kg

& means significantly different to PTZ group (Chi-square test. p<0.05)



Table 3. The effect of dextromethor phan on PTZ-induced generalized

tonic- clonic seizures on the developing rats.

PND PTZ (high dose) DM 10
7 5/6 46
14 717 6/7
30 10/12 7112
60 11/11 8/11

Data wereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of PTZ

DM10 : means pre-injection of DX10 mg/kg

DM30 : means pre-injection of DX 30 mg/kg

DM50 : means pre-injection of DX 50 mg/kg

DM30
5/6
6/7

2/122
8/11

& means significantly different to PTZ group (Chi-square test. p<0.05).

DM50
5/6
717

4/12%
5/112

Table 4. The effect of dextromethor phan on PTZ-induced unilateral clonuson

developing rats

PND PTZ (high dose) DM10
7 6/6 6/6
14 217 0/7
30 6/12 5/12
60 10/11 7/11

Data wereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of PTZ

DM10 : means pre-injection of DX10 mg/kg

DM30 : means pre-injection of DX 30 mg/kg

DM50 : means pre-injection of DX 50 mg/kg

DM30
6/6
017

2/12
7711

& means significantly different to PTZ group (Chi-square test. p<0.05).

DM50
4/6
017

4/12
1/11°



Table 5. The effect of dextromethorphan on PTZ-induced tremor on the developing rats.

PND PTZ (high dose) DM 10 DM30 DM50
7 6/6 46 6/6 5/6
14 717 717 717 717
30 5/12 11/12a 6/12 1/12
60 11/11 7/11 7/11 8/11

Datawereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of PTZ

DM10 : means pre-injection of DX10 mg/kg

DM 30 : means pre-injection of DX 30 mg/kg

DMS50 : means pre-injection of DX 50 mg/kg

& means significantly different to PTZ group (Chi-square test. p<0.05).

Table 6. The effect of dextromethorphan on PTZ-induced unilateral clonus on devel oping
rat

PND PTZ (low dose) DM10 DM30 DM50
14 1/6 6/6a 6/6a 6/6a
30 0/10 0/10 0/10 1/10
60 217 0/7 0/7 217

Datawereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of PTZ

DM10 : means pre-injection of DX10 mg/kg

DM 30 : means pre-injection of DX 30 mg/kg

DMS50 : means pre-injection of DX 50 mg/kg

& means significantly different to PTZ group (Chi-square test. p<0.05).



Table 7. The effect of dextromethor phan on the latency of wet dog shake-induced by GHB in the

developing rat

PND GHB GHB+DM10 GHB+DM30 GHB+DM50

(sec) (sec) (sec) (sec)

7 - - - -

14 1911 + 524 1113 + 883 1433 + 568 2213 + 138
(n=5) (n=2) (n=3) (n=2)

30 2012+ 784 3223 + 457 1517 + 500 257+ 9
(n=5) (n=2) (n=5) (n=2)

60 497 + 36 1835+ 703 202 144

(n=2)

(n=2)

Data wereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of PTZ

DM10 : means pre-injection of DX10 mg/kg

DM30 : means pre-injection of DX 30 mg/kg

DMS50 : means pre-injection of DX 50 mg/kg

& means significantly different to PTZ group (Chi-square test. p<0.05).

Table 8. The effect of dextromethorphan on theratio of wet dog shake-induced by GHB
in the developing rat

PND GHB GHB+DM 10 GHB+DM30 GHB+DM50

7 0/6 0/6 0/6 0/6

14 5/6 2/6 3/6 2/6

30 5/6 2/6 5/6 2/6

60 2/6 2/6 1/6 16

Data wereratio of rats with PTZ-induced seizure behaviors
PTZ : means singleinjection of GHB
DM10 : means pre-injection of DX10 mg/kg



DM 30 : means pre-injection of DX 30 mg/kg
DMS50 : means pre-injection of DX 50 mg/kg

& means significantly different to GHB group (Chi-square test. p<0.05).

C N1 N2 N24 P1L P2 P24

500 -
450 |
400 |
350 |
300 |
250 |
200 |
150 |
100 |

50

O.D.(% of control)

Figurel. The effect of PTZ on bcl-2 mRNA level in the
cortex of PND 7 rat.

The cortical sampleswere taken at 1, 2 or 24 hour after injection of
PTZ. Each data is normalized to the value of control (C). C: the
control ratswithout injection. N: the rats injected with normal saline
alone. P: theratsinjected with PTZ .
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Figure2. The effect of DM on bcl-2 mRNA level in the

cortex of PTZ-injected PND 7 rat.

(A) 2 hr after injection of PTZ. (B) 24hr after injection of PTZ.
Each value is normalized to the value of P. P: theratsinjected with
PTZ. D10: the rats injected with PTZ and 10 mg/kg of DM.
D30: the ratsinjected with PTZ and 30 mg/kg of DM. D50: the rats
injected with PTZ and 50 mg/kg of DM.
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Figure 3. The effect of PTZ on c-fosmRNA level in the
cortex of PND 7 rat.

The cortical sampleswere taken at 1, 2 or 24 hour post injection of
PTZ. Each data is normalized to the value of control (C). C: therats
without injection. N: the rats injected with normal saline alone. P: the
rats injected with PTZ.
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Figure5. Theeffect of PTZ on c-fosmRNA leve in the
cortex of PND 14 rat.

The cortical samplesweretakenat 1, 2 or 24 hour post injection of
PTZ. Each datais normalized to the value of contral (C). C: therats
without injection. N: therats injected with normd salinealone. P the
rats injected with PTZ.
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Foure6. Theeffect of DM on c-fasmRNA levd in
cortex of PTZ-injected PND 14 rat.
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Each vdueisnormdizedtothevadue of P. P. therasinjected with
PTZ. D10 the rats injected with PTZ and 10 mg/kg of DM.
D30: the rats injected with PTZ and 30 mglkg of DM. D50: the
ratsirjected with PTZ and 50 mylkg of DM,
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Figure7. Theeffect of DM on c-fosmRNA leve inthe
cortex of PTZ-injected PND 30rat.

(A) 2 hr after injection of PTZ. (B) 24hr &fter injection of PTZ.
Each valueis normalized to thevalue of P. P: theratsinjected with
PTZ. D10: the rats injected with PTZ and 10 mg/kg of DM.
D30: the rats injected with PTZ and 30 mg/kg of DM. D50: the
ratsinjected with PTZ and 50 mg/kg of DM.
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Figure 8. The effect of PTZ on c-fosmRNA leve in the
cortex of PND 60 rat.

The cortical samplesweretaken at 1, 2 or 24 hour post injection of PTZ.
Each datais normalized to the value of control (C). C: therats without

injection. N: theratsinjected with norma salineaone. P: therats
injected with PTZ .
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Figure9. Theeffect of DM on c-fosmRNA leve inthe

cortex of PTZ-injected PND 60rat.

(A) 2hr &ter injection of PTZ. (B) 24hr dter injection of PTZ.
Each vdueisnormdizedtothevdueof P. P. therasinjected PTZ
D10: the rats injected with PTZ and 10 mglkg of DM. D30: the
rats injected with PTZ and 30 mg/kg of DM. D50: the rats
injected with PTZ and 50 ng/kg of DM.
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Figure 10. The effect of DM on ¢-jun mRNA leve in
thecortex of PTZ-injected PND 14 rat.

(A) 2 hr dter injection of PTZ. (B) 24hr after injection of PTZ.
Eachvadueisnormdized tothevadueof P. P. therasinjected PTZ
D10: theratsinjected with PTZ and 10 mg/kg of DM.  D30: the
ratsinjected with 30 mg/kg of DM. D50: theratsinjected with
PTZ and 50 mg/kg of DM.
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Figure1l. Theeffect of PTZ on c-jun mRNA leve in
cortex of PND 30rat.

The cortical samplesweretaken at 1, 2 or 24 hour post injection of
PTZ. Each data is normalized to the value of contral (C). C: therats
without injection. N: theratsinjected normal sdineaone. P: therats
injected pentylenetetrazol .
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Figure 12. The effect of DM on c-jun mRNA level in

cortex of PTZ-injected PND 30 rat.

(A) 2 hr after injection of PTZ. (B) 24hr after injection of PTZ.
Each valueis normalized to the value of P. P: the ratsinjected
pentylenetetrazol. D10: the ratsinjected with10 mg/kg of DM.
D30: the rats injected with 30 mg/kg of DM. D50: therats
injected with 50 mg/kg of DM.

O.D.(% of P)




C N1 N2 N24 P1L P2 P24

200 |

150 | P

100 |

O.D.(% of contro

50

Figure 13. The effect of PTZ on c-jun mRNA level in the
cortex of PND 60 rat.

The cortical sampleswere taken at 1, 2 or 24 hour post injection of
PTZ. Each data is normalized to the value of control (C). C: therats
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