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Effects of the Protein Fraction of Panax ginseng on Primary
Cultured Chicken Brain Cells and DRG

Mi Jung Park, Jin Ho Song, Sun Yeou Kim and Young Choong Kim
College of Pharmacy, Seoul National University, Seoul, 151-842, Korea

Abstract] The effects of the protein fraction of Panax ginseng on primary cultured chicken embryonic
brain cells and DRG cultured with a deficient medium were studied. The protein fraction was further frac-
tionated into four groups according to the molecular weight; larger than 10,000 dalton(fraction A), be-
tween 5,000 and 10,000 daltons(fraction B), between 1,000 and 5,000 daltons(fraction C), between 500 and
1,000 daltons(fraction D). All four protein fractions at the concentration of 100u g/m! significantly increas-
ed the number of the brain cells which promoted the neurite outgrowth. The activity of PDHC in the brain
cells was elevated significantly by the protein fraction B at the concentration of 100 xg/ml. It was noted
that 100 . g/m! protein fraction C and D significantly enhanced the synthesis of protein in the brain ceils.
At the concentration of 100.g/ml, the protein fraction B enhanced RNA synthesis and the protein fraction
A significantly enhanced DNA synthesis in the brain cells. The protein fractions B, C, and D significantly
promoted the néurite outgrowth of DRG at the concentration of 100 zg/ml.

Key words(l Panax ginseng, Protein fraction, Primary culture, Chicken embryonic brain cells, DRG,
PDHC, Protein synthesis, RNA synthesis, DNAsynthesis
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Five-year-old

Dried Panax ginseng

Extraction with phosphate buffer
pH 8.0, ionic strength of 0.05, for 24 hours at 4°C

Filtration

|
Filter cake
Extraction twice with phosphate
buffer of pH 8.0, ionic
strength of 0.05, for 24
hours at 4°C

T
Filter

Ultrafiltration
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Fraction of

molecular weight <1,000
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Ultrafiltration
using UM 05 membrane
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Scheme 1—Procedures for the extraction and fractionation of protein constituents of dried Panax ginseng

root.

RNA Mgt £H—RNA 439 242 [°H]
-leucine ™4l [*H]-uridine & AR&-3}ed whafa A
T4 A= 34 9 g shez 9519
2

BAXM-EAA oA HAEE dzAz i
W52 “ANOVA” test = 313}, pgkel 5% vl
1 v SAA o2 o)A rka A eglc

gz o 2@

At =M|Zoll o|xj= AE—qlake] chy B3
& Q4 glabelEol (pH 8.0, ionic strength 0.05)
o= -’}‘—%??_ 5 3o HAHE o] 8-3lo] Scheme

1o 3. F 2R w8 22b
1,000 ¢}, 1,000 ©]4+ 5,000 °]3},

Vol. 34, No. 5, 1990

5,000 ¢]4+ 10,000 ©]8}, 10,000
472 2 AA &I},

AAte] Pl EEFo] FRAAA ] ogA Zgs
=AE dokrr] HeledMe AHA AEe HA 2o
AR w44 Ao JAZelA 2 w3t Ea
3 Aolmz A ZH3he} Al W4FAo|atn
Veizl AMEEEE BRI e AP wodele
2 HAZE ool AT 47 Y WLE A
FA7A ARG EF0] o)) ot e
Folugieh, w4 AeZ FED HalLol lale)
4742 e B3 ES 7t 10 wg/ml, 50 pg/mi Y

o4l 23 Sl

i

100 wg/mi 4 Folsle] 2447k wjoFdl &, o5 xl
Wl Bgl5ol AZALY AAZMEZ| (neurite)

Ao v e EAE doluglrt, AA Al )
G HAZAAE ARAZZRES AAZAE]



368 wlu|A - £2F -

A4 -

s

Fig. 1—The effect of protein fractions of Panax ginseng
on the growth of chicken embryonic brain cells
cultured for 48 hours. (x200)

A: Brain cells were cultured with a standard
medium.

B: Brain cells were cultured with a deficient
medium.

C: Brain cells were cultured with a deficient
medium in the presence of 100 ug/ml protein
fraction of Panax ginseng ranging from 5,000
to 10,000 dalton.

Table I —The effect of protein fractions of Panax ginseng
on the number of chicken embryonic brain cells
cultured with a deficient medium for 24 hours.

Concentration Number of brain cells

Substance (#g/ml)  with neurite outgrowth
Control 0 20+5
Protein fraction 10 2015
larger than 50 23+2
10,000 dalton 100 42+ 6**
5,000 dalton< 10 28+6
protein fraction 50 3542%*
< 10,000 dalton 100 374+3**
1,000 dalton< 10 324+2*
protein fraction 50 3217

< 5,000 dalton 100 19+2
500 dalton< 10 21+3
protein fraction 50 26+4

< 1,000 dalton 100 37+7*

A count was performed on randomly selected five fields
in each well.

Results are expressed as mean + S.D. of 3 separate deter-
minations.

Significantly different with respect to control:*p<0.05,
**p<0.01

A BAE 4 YT Fig14). #1844 AH2 &
Eojosl JAZoA Ao} glE ALY 4= @
A3 asge B ohlel AAFAEA S A4
weks oelsig et (Fig 1B), w3aEg Sol
H9¢ Wt 2 AES A4 AAZel Bl
A oA Aok gl Az 47 37 2ol93

or] AAZAS) B9 % YL AL DAY 4
3Tk (Fig. 10), 77l wiop87] F qdelz Ad)

e R AR R s A
2 48 343 A%, DHLUETL A BE
ol A3SUENE AAH AAAZI
F94 A FH9%E BAT 4 Usich(Table

I).

olzld drl7 oz IAE whiF3Ee w4l Xo
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b olz} acetyl CoA & AAAA AAALEA
ol acetylcholine & A3A AT-AE ATl F
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Table II—The effect of protein fractions of Panax gin-
seng on the activity of PDHC in chicken em-
bryonic brain cells cultured for 4 days.

Substance Concentra- Activity of PDHC
tion (£g/ml)  (nmol/min/mg protein)

Control 0 2.714+0.28

Control + EE5, 0 8.75+1.63

Protein fraction 100 5.08+0.86***

larger than

< 10,000 dalton

5,000 dalton< 100 4.52+0.42**

protein fraction

< 10,000 dalton

1,000 dalton< 100 2.84+0.75

protein fraction

< 5,000 dalton

500 dalton< 100 3.23+0.63

protein fraction

< 1,000 dalton

Results are expressed as mean + S.D. of 3 separate deter-
minations.

Significantly different with respect to control:
*p<0.05, **p<0.01, ***p<0.001
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Table IIII—The effects of protein fractions of Panax ginseng on the syntheses of protein, RNA and DNA in chicken
embryonic brain cells cultured for 4 days.

Protein RNA DNA
Substance [3H]-Leucine [3H]-Uridine [3H)-Thymidine
(100 ug/ml) incorporation incorporation incorporation
(dpm/5 x 105 cells) (dpm/5 x 105 cells) (dpm/5 x 105 cells)
Control 3,111+ 187 11,391+ 152 19,315+1,319
Control + EEj, 7,368+ 236 68,328+ 5,299 42,812+1,622
Protein fraction 3,744+ 760 10,508 + 2,099 24,549 +2,183***
larger than
10,000 dalton
5,000 dalton< 3,167+ 119 16,275+ 400* 16,170 + 2,306
protein fraction
< 10,000 dalton
1,000 dalton< 4,271+ 197 11,493+ 246 18,435+ 228
protein fraction
< 5,000 dalton
500 dalton< 3,983 +1,1563* 17,281 + 5,960* 19,921 + 3,099
protein fraction
<1,000 dalton

Results are expressed as mean +S.D. of 8 separate determinations.
Significantly different with respect to control: *p<0.05, **p<0.01, ***p<0.001

Table IV—The effect of protein fractions of Panax ginseng on the size of cultured chicken embryonic DRG.

Substance Concentration Size of DRG (mm)

(ug/ml) 24 hours 48 hours 72 hours 144 hours
Control 0 0.530+0.111 1.227+0.121 1.435+0.192 2.059+0.286
Control + EEg, 0 0.762+0.180 1.849+0.236 2.892+0.136 4.624+0.832
Protein fraction 10 0.624+0.126 1.326+0.014 2.080 +0.159* 2.596+0.124
larger than 10,000 50 - - - -
dalton . 100 - - - -
5,000 dalton< 10 0.624 +0.087 1.30040.143 1.820+0.134 3.90040.197**
protein fraction 50 0.650+0.093  1.560:£0.102  2.366+0.165*  2.860+0.191
< 10,000 dalton 100 0.468+0.169 1.144+0.147 1.625+0.536 1.863+0.141
1,000 dalton< 10 0.676+0.090 1.248 +0.098 1.560+1.103 2.730+0.216
protein fraction 50 0.29940.117 1.637+0.018* 1.820+0.043 3.120+1.103
<5,000 dalton 100 0.71540.092* 1.638+0.160* 2.217+0.271**  3.5754+0.577
500 dalton< 10 0.806 +0.260 1.807+0.349*  2.405+0.276**  3.380+0.005**
protein fraction . 50 0.780+0.140 1.7565+0.460*  2.7954+0.092*** 4.680+0.368***
<1,000 dalton 100 _ — - -

Results are expressed as mean +S.D. of 3 separate determinations.
Significantly different with respect to control: *p<0.05, **p<0.01, ***p<0.001
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Fig. 2—The effect of the protein fraction of Panax gin-
seng on the neurite outgrowth of chicken em-
bryonic DRG cultured for 48 hours. (x200)

A: DRG were cultured with a standard medium.

B: DRG were cultured with a deficient medium.

C: DRG were cultured with a deficient medium
in the presence of 100 ug/m! protein fraction
of Panax ginseng ranging from 1,000 to 5,000
dalton,

7t 5k loFEigke Wole ol 474 DRG 2 4
A sl DRG 248 AEAE71E A4st
A 2 J4ssle (Fig.2A), A
&2 ek w2 A dglo wioks)
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