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Studies on the Effect of the Protein Constituents of Panax ginseng
Root on Cultured Chick Embryonic Brain, Spinal Cord and
Skeletal Muscle Cells

Abstract—The cffect of protein constituents of six-year old fresh Panax ginseng root on chick embry-
onic brain, spinal cord and skeletal muscle disscciation cultures was studied. The protein constituents
showed the enhancing effect on cultured brain, spinal cord and skeletal muscle cells. The neurite form-
ation from brain and spinal cord cells and the outgrowth of neuritc seemed to be enhanced by almest
all of the protein constituents employed for this study. The maturation of skeletal muscle cells was stim-
ulated by the rprotein constituents. This enhancing effect of the protein constituents was more vivid when
brain, spinal cord and skeletal muscle cells were cultured with a medium which did not contain chick
embryonic extracts known as an essential component for primary cell culture. The protein fraction having
molecular weight range of 1,000 to 5, 000 out of all the protein fractions employed for this study showed
the most stimulatory effect on cultured brain, spinal cord and skeletal muscle cells.
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Scheme I—Extraction and fractionation of the protein constituents of fresh Panar ginseng root.

J. Pharm, Scc, Korea



Q4 skl 4 o] ul sl o] P14 E £ 111

Fraction of molecular weight>>10, 000
J Addition of ammonium sulfate to prepare 509 saturated ammonium
sulfate solution
' Centrifugation
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Precipitate Supernatant

[ Addition of ammonium sulfate to prepare 75% saturated
ammonium sulfate solution

Cemrlfugdtlon

B S -
Precipitate Supernatant

Addition of ammonium sulfate to prepare 100%
saturated ammonium sulfate solution
Contrlfugatlon

I |

Precipitate Supernatant
Scheme II—-Ammonium sulfate fractionation of the protein constituents of fresh Panax ginseng
root having molecular weight larger than 10, 000.
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Fig. 1—The effect of the protein constituents of fresh Panax ginseng root on the chick embryonic brain
cell culture. x100
Control brain cell culture grown for 5 days in the standard medium (=medium A) is shown
in shown in picture A. Pictures shown in B,C,D and E are brain cell cultures grown for 5 days
in the presence of the fractions of protein constituents, mol. wt.<{500, 500< mol. wt. <1, 000,
1, 000<mol. wt.<(5, 000, 5,000<mol. wt.<(10, 000 of Panax ginseng root, respectively.

Fig. 2-—The effect of the protein constituents of fresh Panax ginseng root on the chick embryonic spinal
cord culture. x100
Control spinal cord culture grown for 5 days in the standard medium (=medium A) is shown
in picture A. Picture B shows the spinal cord culture grown for 5 days in the presence of the
protein constituents having molecular weight range of 1,000 to 5, 000.

Fig. 3—The effect of the protein constituents of fresh Panax ginseng root on the chick embryonic brain
cell culture. x100
Control brain cell culture grown for 5 days in the medium B(DMEM: horse serum; 9:1, v/v) is
shown in picture A. Pictures shown in B,C,D and E are brain cell cultures grown for 5 days
in the presence of the fractions of protecin constituents, mol. wt.</500, 500< mol. wt.<1, 000,
1, 000<<mol. wt.<(5,000, 5,000<mol. wt.<(10,000 of fresh Panazx ginseng root, respectively.

Fig. 4--The effect of the protein constituents of fresh Panax ginseng root on the chick embryonic spinal
cord culture. X100
Control spinal cord culture grown for 5 days in the medium B (DMEM: horse serum; 9:1, v/v)
is shown in picture A. Picture B shows the spinal cord culture grown for 5 days in the presence
of the protein constituents having molecular weight range of 1,000 to 5, 000.

Fig. 5—The cffect of the protein constituents of fresh Panax ginseng root having molecular weight larger
than 10,000 on the chick embryonic brain cell culture. <100
The brain cell cultures are grown for 5 days in the standard medium. Pictures shown in A, B,
and C are brain cell cultures grown for 5 days in the presence ©f the fractions of protein const-
ituents which are precipitated at the 50%, 75%, 1007 saturated ammonium sulfate solution,
respectively.

Fig. 6—The effect of the protein constituents of fresh Panax ginseng root having molecular weight larger
than 10, 000 on the chick embryonic brain cell culture. x 100
The brain cell cultures are grown for 5 days in the medium B(=DMEM: horse serum; 9:1, v/
v). Pictures shown in A,B, and C are brain cell cultures grown for 5 days in the presence of
the fractions of protein constituents which are precipitated at the 50%, 75%, 100% saturated
ammonium sulfate solution, respectively.

Fig. 7—The cffect of the protein constituents of fresh Panax ginseng root on the chick embryonic skel-
etal muscle cell culture. <100
Control skeletal muscle cell culture grown for § days in the standard medium is shown in pict-
ure A. Pictures shown in B,C, and D are skeletal muscle cell cultures grown for 5 days in the
presence of the fractions of protein constituents, mol. wt.<(500, 500< mol. wt. <I1,000 1,000
<mol. wt.<(5,000 of fresh Panar ginseng root, respectively.

Fig. 8 -The effect of the protein constituents of fresh Panax ginseng root on the chick embryonic ske-
letal muscle cell culture. >100
Control skeletal muscle cell culture grown for 5 days in the medium B(DMEM: horse; 9:1, v/v)
is shown in picture A. Pictures shown in B,C, and D are skeletal muscle cell cultures grown
for 5 days in the presence of the fractions of protein constituents, mol. wt.<{500, 500< mol. wt.
1,000, 1,000<mol. wt.<(5,000 of fresh Panax ginseng root, respectively.
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