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The Effect of Dammarane Glycosides of Panax ginseng on Primary
Cultured Chicken Brain Cells

Mi Jung Park, Jin Ho Song, and Young Choong Kim
College of Pharmacy, Seoul National University, Seoul, 151-742, Korea

Abstract—Effects of dammarane glycosides of Panax ginseng on primary cultured chicken embryonic
brain cells were studied by microscopic observation and determination of the activity of pyruvate dehydro-
genase complex (PDHC). Brain cells were prepared from the brain of 10-day-old chicken embryo and
cultured with either a standard medium consisted of 85% Dulbecco’s Modified Eagle Medium (DMEM),
10% horse serum and 5% chicken embryonic extracts or a deficient medium consisted of 90% DMEM and
10% horse serum. It was observed that dammarane glycosides of Panax ginseng seemed to show the
tendency to stimulate the neurite outgrowth of brain cells which were cultured with a deficient medium
under microscopic observation. The activity of PDHC in brain cells cultured with a deficient medium was
increased by dammarane glycosides of Panax ginseng.
Keywords— Dammarane glycosides, Panax ginseng, chicken embryo, brain cell culture, pyruvate dehy-

drogenase complex.
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8lo] & dammarane”| glycosides 3152
3lerd, n-BuOH %% 5% NaOH= #2g
n-BuOH 3¢ 5%3led panaxatriol glycosides
2322 9dy NaOH %¢ IN-HCIE Z8stx
Z3l%¢ o34 n-BuOHZ %% %3l panax-
adiol glycosides ¥+ 5-& a%irh,

Huj FH=&EE(chicken embryonic extract)2
H=—olzde 104 = AplE HZE3}ed Hank’s
balanced salt solution(HBSS)2 2 A3 % F
A71E o] 83l AR & E3a, F3Y
HBSSZ 3]4315ch, A-LelA 3087t whAd £,
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77 A2 F AgzAL AAN 0.15%
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& 918l (5ug/cm?) wjokE7| (Linbro dish, 35X
10mm: Green T.C., %4l 2, 100X 20 mm)el
AL} H&ANLA} 47 TX10° cell/ml wfokoyol
A o] Asgi}, whoked-e Dulbecco’s Modified
Eagle Medium(DSEM) 85.5%, &3 3 10,
0%, AWM3E3E 2,5%, Penicillin 10, 0001U/100
m/so¥eld, Streptomycin 1,000 £g/100m/{ ]k
o3} Amphotericin B 500 £g/100m/ ooz
TAE ZFujokla o] TFulofelollA Al ZAIF
ol A 2E2ES AATL AY widdE A
L3rgnh, Az ek AT FEF FRFE
37C wlrlelA 371(95%) 2 CO,(56%)2 &3~
A AL FFA7IEA P51t

Aflotol £0{—<ql4t & dammarane#] glycosid-
es, panaxadiol glycosides, panaxatriol

Table I— The effect of dammarane glycosides of Panax ginseng on the number of chicken embryonic brain and spinal
cord cells cultured with a medium consisted of 90% DMEM and 10% horse serum for 23 hours.

Substance Concentration Number of cells with neurite outgrowth
of dammarane
glycosides of Brain cells Spinal cord cells
Panax ginseng
(ug/m))
Control 0 20.33 + 4.51 38.00 + 2.56
Total dammarane 10 4525 + 7.41 74.67 £ 6.03
glycosides 20 33.00 + 4.08 56.00 + 3.61
30 33.50 + 2.08 59.00 £ 7.55
50 34.16 + 3.11 72.00 £ 6.56
70 37.75 + 3.59 63.00 + 9.00
100 40.00 + 3.37 72.33 £ 5.77
Panaxadiol 10 31.00+£5.16 71.00 + 1.73
glycosides 20 36.25 + 4.92 65.00 +6.56
30 46.25 + 6.80 62.67 + 7.64
50 44.50 £ 5.20 65.00 + 6.56
70 43.00 + 4.55 63.33 £ 6.11
100 28.00 + 4.08 74.00 £ 6.00
Panaxatriol 10 33.25+5.74 49.00 + 5.57
glycosides 20 48.25 + 4.57 42.33 +5.13
30 47.75+6.18 57.00 + 6.56
50 25.50 + 4.43 70.67 + 6.11
70 22.25 + 3.50 74.67 + 7.37
100 21.50 + 2.65 76.67 + 4.04
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glycosides® 727t ZFF4ol *HodA (1mg/mi)
millipore membrane (0, 22 gm, Millex-GV, U,
S.A)Z AH&3le] HFsigle,

chZlo) Makv—chila ke Lowry #iol 9
3lod bovine serum albumin® IFFCZ 3o
500 nmellA FH=8 24380,

PDHCe| Mgho—pDHCe 4
44171 NADH®| k& =435l Azksigic, ¢4

3lsl AlZoll 2,5mM NAD, 0,2mM thiamine
pyrophosphate, 0.1mM coenzyme A, 0.3mM
dithiothreitol, 5mM pyruvate, 1mM magne-
sium chloride, 1mg/ml9} bovine serum albu-
min, 0,6mM p-iodonitrotetrazolium, 0.1mg/
m!/ lipoamide dehydrogenase, 1mM 2-mer-
captoethanol, 1mM EDTA, 0.19% Triton
X-100°] 5% 0,056M potassium phosphate

a

c

Fig. 1. The effect of dammarane glycosides of Panax ginseng on the growth of chicken embryonic brain cells with a defi-

cient medium for 4 days (x 200)

a. Brain cells cultured in the absence of dammarane glycosides of Panax ginseng.
b. Brain cells cultured in the presence of 50 ug/ml total dammarane glycosides.
¢. Brain cells cultured in the presence of 50 ug/m! panaxatriol glycosides.

d

Fig. 2. The effect of dammarane glycosides of Panax ginseng on the growth of chicken embryonic spinal cord cells for 4

days (x 200).

® 0.0 o
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. Spinal cord cells cultured with a standard medium.

. Spinal cord cells cultured with a deficient medium.

. Spinal cord cells cultured with a deficient medium in the presence of 50 zg/m/ total dammarane glycosides.
. Spinal cord cells cultured with a deficient medium in the presence of 50 ug/ml panaxadiol glycosides.

. Spinal cord cells cultured with a deficient medium in the presence of 50 #g/m/ panaxatriol glycosides.
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Table II—The effect of dammarane glycosides of Panax ginseng on the activity of PDHC in chicken embryonic brain cells
cultured with a medium consisted of 90% DMEM and 10% horse serum for 4 days.

Substance Concentration Activity of PDHC
of dammarane Specific activity Relative activity
glycosides of (nmol/min/ (%)
Panax ginseng mg protein)
(ng/mi)
Control 0 40.53 + 2.83 100
Total dammarane 10 72.13+ 3.75 178
glycosides 20 71.05 + 6.21 175
30 70.10 £ 5.78 173
50 69.18 + 5.81 171
70 68.81 + 4.19 170
100 65.29 + 5.06 161
Panaxadiol 10 46.12 + 1.43 114
glycosides 20 64.36 + 2.64 159
30 82.60 + 7.16 204
50 88.14 + 6.32 217
70 88.24 + 7.59 218
100 61.19 + 6.56 151
Panaxatriol 10 52.74 + 6.51 130
glycosides 20 64.45 + 7.00 159
30 76.15 + 6.88 188
50 68.85 + 2.30 170
70 63.63 + 2.30 157
100 55.10 + 4.98 131
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Fig. 3. The effect of dammarane glycosides of Panaxa ginseng on the growth of chicken embryonic brain cells with a
standard medium for 4 days (x 200j.
a. Brain cells cultured in the absence of dammarane glycosides of Panax ginseng.
b. Brain cells cultured in the presence of 50 #g/ml total dammarane glycosides.
¢. Brain cells cultured in the presence of 50 ug/ml panaxadiol glycosides.

Table III—The effect of dammarane glycosides of Panax ginseng on the activity of PDHC in chicken embryonic brain
cells cultured with a medium consisted of 85% DMEM, 10% horse surum and 5% embryonic extract for 4

days.
Substance Concentration Activity of PDHC
of dammarane Specific activity Relative activity
glycosides of (nmol/min/ (%)
Panax ginseng mg protein)
(ug/ml)
Control 0 124.79 + 7.16 100
Total dammarane glycosides 10 115.00 + 6.07 92
Panaxadiol glycosides 70 110.46 + 3.81 91
Panaxatriol glycosides 30 113.70 + 3.45 88
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(Fig. 3, Table III).
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