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Abstract : The changes in aldehyde dehydrogenase(ALDH, E.C. 1.2.1.3.) activity in neurons and as-
trocytes isolated from rat brains were investigated after administration of ethanol and Korean red
ginseng(Panax ginseng C.A. Meyer) saponin. The cerebral ALDH activity with acetaldehyde and pro-
pionaldehyde was higher in the white matter than in the gray matter. However, using indole-3-a-
cetaldehyde and 3,4-dihydroxyphenylacetaldehyde as substrates, there was no significant difference
in activity between two regions in cerebrum. In ethanol treated group, ALDH activity with all the
substrates in the gray and white matter was lower than in normal group. In ethanol-saponin treated
group, the enzyme activity in the white matter remarkably increased. The ALDH activity in neurons
isolated from cerebral cortex in ethanol-treated group was lower than in normal group. In ethanol-sa-
ponin treated group, neuronal ALDH activity with propionaldehyde was significantly recovered but
not with indole-3-acetaldehyde. In astrocytes, although the ALDH activity with propionaldehyde in
the ethanol-treated group was not changed as compared with normal group, considerable increase in
activity was found in ethanol-saponin treated group. These results suggest that Korean red ginseng
saponin may protect the neuronal functions from the toxic effects of acetaldehyde derived from
ethanol by stimulation of ALDH activity in astrocytes surrounding nerve cells.

Key words : Korean red ginseng, saponin, aldehyde dehydrogenase, neuron, astrocyte, ethanol,
brain.
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Fig. 1. Chromatogram of dopamine in the incubation
medium for 3.4-dihydroxyphenylacetaldehyde
(DOPAL) synthesis at () time (a) and 6 hours
after incubation (b). Arrows indicate do-
pamine peak. Column; C18 reverse phase (4 X
25 c¢m, 10 gm n particle size), Elution buffer;
10% acetonitrile in 0.15 M monochloroacetic
acid buffer (pH 3.3), Flow rate; 1 m{/min, De-
tector; electrochemical detector.
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Table 1. The effect of ginseng saponin on ALDH activities with various substrates in the cerebral gray. and

white matters of ethanol administered rat

ALDH activity” in

Substrates

Gray matter

White matter

Acetaldehyde”

Normal 1.54+0.57 (100) 4.99+0.26 (100)

Ethanol 1.05+0.22 (68) 3.14+0.45 (63)

Ethanol + saponin 1.90+1.09 (123)* 4.89+0.16 (98)
Propionaldehyde”

Normal 4.09+0.23 (100) 6.34+1.10 (100)

Ethanol 2.161+0.33 (53) 4.33+0.58 (68)

Ethanol+saponin 2.95+0.98 (72) 6.78+0.64 (107)*
Indole-3-acetaldehyde”’

Normal 9.11+0.86 (100) 9.14+0.96 (100)

Ethanol 6.731+0.98 (74) 8.74+0.63 (63)

Ethanol+saponin 8.63+1.20 (95) 11.32+1.32 (140)*
3,4-dihydroxyphenylacetaldehyde®

Normal 0.47+0.16 (100) 0.53+0.16 (100

Ethanol 0.22+0.10 (47) 0.354+0.19 (66)

Ethanol+saponin 0.35%0.12 (74) 0.72+£0.12 (136)*

“ Enzyme activity was expressed as unit/mg protein. One unit was defined as an increase in optical density of 0.

01 per minute.

" Concentration of 10 mM was used for the measurement of total activity (low Km and high Km activity).

 Concentration of 2 mM was used.
" Concentration of 100 uM was used.
*p<0.05 comparing with ethanol treated group. n=4

() means the percentage of activity compared to activity of normal group as 100.
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Fig. 2. Photomicrographs of isolated neurons and as-
trocytes. Phase contrast, x500. (a) Two neu-
ronal cell bodies isolated from normal rat
brain. (b) Two protoplasmic astrocytes iso-
lated from ethanol-saponin treated rat brain.
(¢) Protoplasmic and fibrous astrocyte iso-
lated from ethanol-saponin treated rat brain.
Arrow indicates a fibrous astrocyte charac-
terized by its thin and much longer cell
processes.
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Table 2. Cell viability and purity of neuronal and as-
trocytes fractions isolated from normal and
ethanol administered rat brains

>4 - A

Table 4. The effect of ginseng saponin on ALDH ac-
tivities in the astrocytes fraction isolated
from ethanol administered rat brains

Neuronal fraction  Astrocyte fraction

viability(%) purity(%) viability(%) purity (%)

ALDH activity” with
Propionaldehyde” Indole-3-acetaldehyde”

Normal 72+3 71+5 87+4 74+6 Normal 1.12+0.03 (100) 1.60£0.25  (100)
Ethanol 74+5 70+4 82+5 80+t8 Ethanol  1.23£0.20 (110) 1.43+0.43 (89)
Ethanol+ 76t6 75+7 90+3 705 Ethanol+ 1.44+0.25 (129* 1.31+0.48 (82)
saponin saponin

n=3 ¥ Enzyme activity was expressed as unit/mg protein.

Table 3. The effect of ginseng saponin on ALDH ac-
tivities in the neuronal fraction isolated
from ethanol! administered rat brains

ALDH activity” with

Propionaldehyde”  Indole-3-acetaldehyde”
Normal 1.41£0.17 (100) 4.04+0.48 (100)
Ethanol 1.18+0.18 (84) 2.08+0.52 (51)
Ethanol+ 1.514+0.34 (107)* 2.31+0.12 (57)
saponin

* Enzyme activity was expressed as unit/mg protein.
One unit was defined as an increase in optical den-
sity of 0.01 per minute.

" Concentration of 10mM was used for the meas-
urement of total activity (low Km and high Km ac-
tivity).

“ Concentration of 2 mM was used.

*p<0.05 comparing with ethanol treated group. n=4

() means the percentage of activity compared to ac-

ticity of normal group as 100.

dehydeXc} 38 H= t °-Vﬂ§4°i S| H-ZHE al-
dehyde’} S0l 7% AlRALEA R 2hgsh= A
A amine®] EsieiAbrt ZA) Z%H‘a'%t o vief
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One unit was defined as an increase in optical den-
sity of 0.01 per minute.

" Concentration of 10 mM was used for the meas-
urement of total activity (low Km and high Km ac-
tivity).

 Concentration of 2 mM was used.

*p<0.05 comparing with ethanol treated group. n=4

() means the percentage of activity compared to ac-

tivity of normal group as 100.
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glem o] 52X tpA| o8] F/2 isozyme2Z A
ol lvh it Axi7ER] A A Ze} o} WA o
P E3h= isozymesd FHeF Al ek A3t
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Ethanol3} A Fofol] wbZ astrocyte®] ALDH
FAJwish= Table 40l vebidch, A2l A9 as-
trocyte?] indole-3-acetaldehydecl thal A1 AlA
A3z 7-$wr} Yekom propionaldehyde 717542
apo| &= FEs)A] ¢dgkrh o] astrocyte?] ALDHY
the A A Z2] ALDH F A7 EH o] Halle 3
21slo] AA aldehydes} f-A18F 39| indole-3-a-
cetaldehyded ©] Ags}l 7|AE AHEsla 31S-E 9
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