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The Effect of Ginseng Saponin Fractions on NK Activity in Mice
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Abstract(Natural killer (NK) cells are a heterogencous subpopulation of lymphocytes that spontane-
ously exhibit cytotoxic activity against various virus-infected and neoplastic target cells without prior ex-
posure to a specific antigen. It was thought that NK culls play an important role in immunosurveillance
against viral agents and tumors, and in prevention of metastasis. Recently, several reports have indicated
evidence that ginseng extracts show a significant stimulatory effect on the humoral and cellular immune
responses. This evidence gives support to the suggestion that the anticarcinogenic effect of ginseng may
be due to the effect of ginseng on the immunological system. Treatment with total, diol, and triol saponin
resulted in an increase in NK cytotoxic activity, but no ¢enhancement of the lytic activity due to the natural
killer cytotoxic factor (NKCF). Therefore, these results suggest that the augmentation of NK activity by
ginseng saponin fractions may not be due to the activation of NKCF lytic activity.
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+ + DME/F12 medium

Fig. 1. Experimental scheme for treatment of saponins.
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Table 1. Tne effect of saponin fractions on NK cytotoxic activity against YAC-1 target cells.

% Cytotoxicity

Time (hr) Total saponin Diol saponin Triol saponin
Control
10-4 10-5 10-6 10-5 10-6 10-4 10-5 10-6
2 4.030 4.048 3.808 4.164 1.987¢  3.187 4.146 4.007 4.235 3.470
+0.585 +0.680 +0.424 +£0.346 +0.560 +0.495 +0.446 +0.458 +0.449 +0.659
4 2.767  2.640 2.288 2.058 2.402 2.284 3.055 2.953 2.605 2.673
+0.574 +0.191 +0.291 +0.536 +0.765 +0.350 +0.207 $0.348 +1.353 +0.991
6 1.615 3.580®  4.720¢  3.700¢  0.923 3.3230  2.333 1.427 2.787¢  2.170
+0.405 +0.144 +0.471 +0.196 +0.536 +0.503 +0.364 +0.159 10.664 +0.685
9 0.923 1.210 0.757 1.7450  0.780 0.808 0.885 1.375 0.868 1.718d
+0.206 +0.377 +0.153 +0.304 +0.407 +0.206 +0.251 +0.310 +0.325 +0.383

a: p<0.005, b: p<0.025, ¢: p<0.01, d: p<0.05, vs. control.

% Cytotoxicity
ar

0 2 4 6 8 10
Treatment time (hr) of total saponin
---- Control —+ E(-4) * E(-5) - E(-6)
Fig. 2. The effect of total saponin on NK cytotoxic ac-
tivity against YAC-1 target cells.
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Table 2. The effect of total saponin on NKCF lytic acti-
vity against YAC-1 target cells.

% Cytotoxicity™*

Time (hr)
Control 10-4 10-5 10-6
2 9.352 N.D.** 7.225 7.390
+1.931 +1.873  +1.207
3 9.650 10.012 10.180 10.038
+0.414 +0.806 +0.983  +0.817
5 10.658 10.190 12.904 10.232
+1.728  +1.009 +1.205 +0.091

*Values are percent cytotoxicity. Cytotoxic activity against
Y AC-1mediated by 100 of factor was assessedin a 24-hr
51Cr-release assay in which the total volume was
200 pl well.

All data were not significant.

**Not determined.

Table 3. The effect of diol saponin on NKCF lytic acti-
vity against YAC-1 target cells.

% Cytotoxicity™

Time (hr)
Control 10-4 10-5 10-6
2 9.352 9.745 8.150 10.253
+1.931 +0.938 +0.765 +1.221
3 9.650 10.764 8.908 10.280
+0.414 +0.805 +1.030 +1.136
5 10.658 12.497 9.286 10.506
+1.728 +1.113 +0.738 +0.339

*Values are percent cytotoxicity. Cytotoxic activity against
YAC-1mediated by 100u! of factor was assessed in a 24-hr
51Cr-release assay in which the total volume was
200 pl well.

All data were not significant.
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Table 4. The effect of triol saponin on NKCF lytic acti-
vity against YAC-1 target cells.

% Cytotoxicity*

Time (hr)
Control 10-4 10-5 10-6
2 9.352 10.082 11.192 10.870
+1.931 +1.422 +1.351 +0.796
3 9.650 10.228 10.260 10.805
+0.414 +0.5569 +1.144 +0.692
5 10.658 10,228 10.260 10.805
+1.728 +0.559 +1.144 +0.692

*Values are percent cytotoxicity. Cytotoxic activity against
Y AC-1 mediated by 100u! of factor was assessed in a 24-hr
51Cr-release assay in which the total volume was
200 w1 well.

All data were not significant.
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