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Abstract : We previously reported that acidic polysaccharide from Panax ginseng induced the proliferation of lym-
phocytes and the generation of activated killer cells. Here we found that polysaccharide (PG-75) precipitated with 75%
EtOH from water extract of Panax ginseng also had both in vitro and in vivo hematopoietic activities. In vitro studies
with hone marrow cells from BALB/c mouse revealed that PG-75 had direct effect on hematopoietic colony-forming
cell(CFC) growth, it increased granulocyte macrophage-colony forming cell numbers by 1.59 fold over than the non-
treated. The ability of PG-75 to modulate hematopoiesis in vivo was evaluated the bone marrow and spleen cellularity,
granulocyte-macrophage progenitor cells. BALB/c female mice were administered PG-73 intraperitoneally, PG-75 was
found to significantly increase the number of BM cells, spleen cells, GM-CFU on 3 hours after injection. PG-75 was also
able to induce significant augmentation of GM-CSF and IFN-y, production in sera. These studies illustrate that PG-75
has hematopoietic activities and that this agent may be useful in the prevention and/or treatment of radio- or che-

motherapy-associated myelosuppression.
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Fig. 1. Proliferation of murine bone marrow cells by culturing
with PG-75. BM cell (2 X 10° cells/mf) from BALB/c mouse
were cultured with DMEM medium containing 10% GM-
CSF supernatants in combination with PG-75. On days 3,5
and 7 after culture, the growth of bone marrow cells was
determined by the incorporation of *H-TdR after 18 h
pulsing with 2 pei of SH-TdR.
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Fig. 2. Increase of the numbers of the GM-CFU in the bone
marrow cells cultured with PG-75.BM cells (1 X 10%) from
BALB/c mouse were seeded in agar culture as described
in Material and Methods. After 7 days of incubation at 37
°C, 5% CO, in air, the mumber of colonies that had grown
in the soft agar was scored. Resulats represent the meant
S5.D.

Table 1. Comparison of chemical composition and mitogenic activity on spleen cells between gradient EtOH precipitation of Panax ginseng extracts

Assay Yield Sugar content Protein content Uronic acid content Mitogenic activity®
Sample ()" (%) (%) @) {(meant S5.D)
PG-60% 1.81 232 112 12,5 57515+ 4274
PG-65% 1.88 336 10.4 18.5 1179681 4932
PG-70% 2.16 346 122 225 1842251 16947
PG-75% 253 388 80 17.4 203683 % 14166
PG-80% 4.57 322 9.9 97 200769E 16824
PG-90% 7.15 349 7.9 58 69096% 5561

ICalculated from starting material, dried Panax ginseng (1 kg).
YDetermined by the anthrone-sulfuric acid method,'”
“Determined by the Folin method of Lowry et al?®
PDetermined by the Carbazole-EtOH method of Chaplin er al.?"

“‘Measured by “H-TdR incorporation method. Values represent the mean cpmz S.D. of triplicate cultures (dose of sample : 500 pg/m/). The
value of splenocytes without sample treatment was 1890+ 282, Con A(2.5 pg/mi) 290113+ 11977, LPS (10 ug/ml) 103668+ 6516 cpm.



66 &A1 -

Z2ol sl 22U 2717} FURiNe E2Y = 159
v Z7)E1achEFig 2). 5X10° cellymie] A Aol <Aqt
thEAIE 718 24417 wiekst o ik AR S FHal 4%
F9e wez U7 113 SV er 2(data not
shown), 25X 240 lojA 214t thdAl7} cytokine?|
BH|(IL-1, [L-3, [L-6, GM-CSE SCF 5)& F48l &4 A
T2 A7 &, AHFHc R 24 Y ECS
™ stromal cellel 3L £ ¢ U= ofF AEL Fvin
Azh=lofxict,

i

3. ML elat Clex|el dE

ela} thFAE 10,50, 100, 200 mgked] 232 = BALBL
npea(sulE)Ane] 27k U 13] F48 o 3,24, 48, 724
7hEg T4 Azl uA AE 58 W3, GM-CFUE 3%
sgem 84 $o IFN-y¢l GM-CSF P32 enzyme-
linked immunosorbant assay(R&D system, Min-neapolis,
MN)E o8&t Aakslgnh. 4= A E4e] Wsls By, &
BHZ 25 A7 14~2094 5 S/HIETE 48217171

—— control
47 --|---10mg/kg
@ —s- 50mglkg

N ~e---100mg/kg
S —o— 200mg/kg
b 34
2
P G
=2
8
= 17
7]

0

0 3 24 A8 72
Time(hours)

*7 {b) —— controi
) ~a--10mg/kg
< —o— 50mg/kg
£ 20 ~+-100mg/kg
E: —o— 200mg/kg
&
3 L
® 10 4
o
7]

o]

0 3 24 48 72

Time(hours)

Fig. 3. Kinetics of the changes of BM (a) and SP (b) cellularity in
the mice treated with PG-75 in vive. PBS or various doses
of PG-75 was administered i.p. into mice. At different time
on the above, femurs and spleens were removed and single
cells were prepared and counted.
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Kinetics of the changes of the numbers of GM-CFL after
treating the mice with PG-75 in vive. PG-75 was admi-
nistered i.p. into normal mice (5 mice/group) and BM cells
were pooled for assay described in Material and Method.
*Stimulation Index was calculated using the following
formula; S.L.=No. of GM-CFU on sample well/No. of GM
-CFU on control well.

Fig. 4.

75
a
1 (@ —— control
— --*-- 10mg/kg
E —— 50mg/kg
_g 50 7 --=-- 100mg/kg
5 —— 200mgikg
i
I=
g 257 A\
5 A
c -
0 3 24 48 72
Time(hours)
400" (b} sontrol
- 10mglkyg
= —5— 50mg/kg
%} 300 --=---100mgrkg
a —o— 200mg/kg
[
S 200
il
=
g 100
|
a
(&)
0
] 3 24 48 72

Time(hours})

Fig. 5. Induction of cytokines from the sera of the mice that
received i.p. injection of PG-75. BALB/c mice received
ip. injections of PBS or PG-75 at the doses indicated.
Pooled sera from 5 mice/group were obtained at different
times, and assayed for GM-CSF (a} and IFN-y (b) by
enzyme-linked immunosorbent assay.
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