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Effect of Acidic Polysaccharide of Korean Red Sinseng on Lipolytic
Action of Toxohormone-L from Cancerous Ascites Fluid
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Dept. of Food and Nutrition, Junior College of Allied Health Sciences, Korea University, Seoul 136-703, Korea
*2nd Dept. of Medical Biochemistry, School of Medicine, Ehime University, Fhime 791-02, Jaupan

Abstract [J Toxohormone-1. is a lipolytic factor, found in ascites fluid of sarcoma 180-bearing mice and
of patients with hepatoma. A substance that inhibited the lipolytic action of Toxohormone-1. was isolated
from Korean red ginseng powder. This substance had a pectin-like a-1,4-polygalacturonan backbone with
some acetoxyl groups, and so was an acidic polysaccharide. Acidic polysaccharide was found to inhibit
significantly toxohormone-L-induced lipolysis at its concentration of 10 #g/ml.
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Fig. 1. Experimental procedure of toxohormone-1. induc-
ed lipolysis.
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Fig. 2. Flow diagram of fractionation (M. W. 10,000 up) of
red ginseng powder.
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Fractionation powder (M.W. 10,000 up) of red ginseng,
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Extd. with MeOH and hot MeOH
I
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’-— Dissolved in H,0, precipitated with EtOH (4 vol.)
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s —
PG in. PG out.

DEAE-TOYOPEARL 650M (28 mm 50 c¢m)
Eluted with 0-0.3M NaCl in 0.02M NH4HCO3
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PGL : 0.02M NH4HCO; aq. fr.
PG2 : 0.05M NaCl/0.02M NH,HCO; aq. fr.
PG3 : 0.10M NaCy/0.02M NH,HCOj; aq. fr.
PG4 : 0.15M NaCl/0.02M NH/HCO; aq. fr.
PG5 : 0.20M NaCl/0.02M NH4HCO; aq. fr.
PG6 : 0.20M NaCl/0.02M NH;HCO; aq. fr.
PG6 : 0.25M NaCl/0.02M NH,HCO; aq. fr.
PG7 : 0.30M NaCl/0.02M NH{HCO; aq. fr.

Fig. 3. Schematic flow diagram describing the maor step

of acidic polysaccharide isolation.
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Table 1. Percent inhibitory effects of purify step
materials from red ginseng on lipolysis induced
by toxohoromone-L.

Final. conc.

* % LR * koK
(mg/m)) RGIDSP~ . MERP** ,WEP*** EPP
0.1 14.3 26.2 29.9 42.4

*Red ginseng inner dialysate solution powder.
**Methanol extract residue powder
***Water extract powder

****Ethanol precipitate powder.
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Table 2. Inhibitory effect of PG fractions on lipolysis induced by Toxohormone-L.. The rate of Toxohormone-L-induced
lipolysis was 2.39 free fatty acid pEq/g cells/2h in the absence of PG fractions.

Fraction

Concentration PGl PG2 PG3 PG4 PG5 PGH PG7

(ug/mi)
Percent Inhibition

10 12.2 -1.1 2.5 -1.7 -1.5 -1.9 -6.6

50 35.8 3.3 9.0 22.0 4.2 13.6 18.4

100 44.4 10.9 24.5 42.7 27.1 25.1 25.0

200 47.3 11.6 25.9 3.2 32.0 28.1 25.9

500 62.3 2.5 35. 72.2 22.9 42.0 274

1000 &80.0 199 45.0 87.9 779 61.6 31.6
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‘ig. 4. DEAE-TOYOPEARL column chromatography of
PGy fraction from red ginseng. Gradient elution
was carried out with 0 to 0.3 M NaCl in 0.02M
NH4HCOj. Fractions of 15 m/ of effluent were col-
lected.
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Table 3. Inhbitory effect of various fractions obtained by
gradient elution on lipolysis induced by Toxo-
hormone-L. The rate of Toxohormone-L-induc-
ed lipolysis was 2.46 free fatty acid uEq/g
cells/2h in the absence of the fractions.

Fraction
Concentration PG4-1 PG4-2 PG4-3 PG4-4 PG4-5
(ug/ml)

Percent Inhibition

10 13.1 20.3 113 267 -15
50 14.8 316 667 448 7.6
100 40.2 476  80.2 65.1 19.6
200 40.6 484 825 705 20.0
500 76.6 52.2 977 884 761
1000 79.1 59.9 989 913
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Fig. 5. 1st reverse and phase HPLC of PG4-3 and PGyl
fractions. The effluent was collected in fractions
of 1 m/. —: Carbohydrate determined with phe-
nol-sulfuric acid. ----- ¢ Percent of CH3CN in 0.1%
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Fig. 6. 2nd reverse phase HPLC of PG4-3 and PGy~ frac-
tions. The explanation is as for Fig. 5.
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Fig. 7. Inhibitory effect of the acidic polysaccharide
purified from red ginseng on Toxohormone-1.-in-
duced lipolysis.
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Table 4. Purified yield of acidic polysaccharide in red
ginseng.

Red ginseng powder 500g
Inner dialysate powder 69.2g
Water ext. powder 44.5g

Ethanol ppt. 41.9g

PGl pPG2 PG3 PG4 PG5  PG6 PG7

r T T T T T 1

32.3g 776.9mg 310.5mg 196.8mg 94.3mg 24.8mg 24.6mg

PG4-1 PG4-2 PG4-3 PG4-4 PG4-5
T T T T ]
2.lmg 6.0mg 95.lmg 58.7mg 4.4mg
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Fig. 9. Effect of acidic polysaccharide from red ginseng
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Fig. 10. Effect of acidic polysaccharide from red ginseng
on constriction of blood vessel.
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Table 6. Effect of red ginseng on appetite of patients with
malignant tumors in digestive tract.

Appetite cases (%)

Improved 68 cases (60).2)
Unchanged 38 cases (33.6)
Worse 7 cases ( 6.2)
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