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Effect of Ginseng Saponins on the Distribution of Brain Nerve Cells in

Carbon Monoxide-intoxicated Mice and Aged Mice

Jeung Hee Shin, Thn Rhan Lee, Geum Hee Cho and Jae Soon Yun®
College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea

Abstract— The effects of ginseng saponins on the distribution of nerve cells in cerebral cortex
of carbon monoxide (CO)—intoxicated mice were studied in the young (5~8 weeks) and aged
(43~52 weeks) mice. Mice were exposed to 5000 ppm of CO for 40 minutes (72% HbCO). After
that, nerve cells in motor(area 4), somatosensory(area 3) and visual(area 17) area of cerebral cortex
was observed.

In young mice, the number of nerve cells in each area was significantly decreased on 1st, 7th
and 14th day after CO intoxication. In aged mice, that was also decreased after CO intoxication.
Especially the number of the nerve cells in motor and somatosensory area was significantly decrea-
sed on 1st and 7th day, while that in visual area was decreased only on 1st day.

The number of nerve cells in young mice pretreated with ginseng saponins were significantly
decreased less on 7th and 14th day than that of untreated mice.

The number of nerve cells in each area of normal aged mice was larger than that of normal
young mice. _

The results suggest that CO exposure causes local degeneration or disturbance of nerve cells
and delayed neurologic sequelae, while ginseng saponins might play a role of protective action
on the nerve cells which were damaged by CO.

Keywords [] Carbon monoxide intoxication, brain nerve cells, ginseng saponins, motor area, somato-
sensory area, visual area.
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Table I—The effect of ginseng saponins on the number of nerve cells per unit area(588 um?) in motor cortex(area

4) after CO intoxication in young mice

Group Dose Number of nerve cells (meant+ S.E.M.)
(mg/kg, p.o.) 0 1 7 14(day)
Normal - 605+ 1.5 - - —
CO control - 52.7+ 2.3* 473+ 2.2* 443+ 2.3* 372+ 1.3*
CO+total saponin 250 55.8+ 2.7 468+ 26 5641 1.7** 516+ 1.1**
CO+PD saponin 50 488+ 3.0 489120 59.4+ 2.0** 519+ 1.3**
CO+PT saponin 50 469+ 17 46.6% 2.0 56.9% 1.7+ 52.5% 2.7**

*: p<0.05 vs. normal control group
**: p<0.05 vs. CO-exposed control group

Table I1—The effect of ginseng saponins on the number of nerve cells per unit area(588 um?) in somatosensory
cortex(area 3) after CO intoxication in young mice

Group Dose Number of nerve cells (meant SEM.)
(mg/kg, p.o.) 0 1 7 14(day)
Normal - 864+ 19 - — -
CO control - 82.3+ 3.2 77.54 2.3* 67.2+ 1.9* 56.6+ 2.7*
CO+total saponin 250 786+ 37 7591 3.0 72.9+22 7411 2.0
CO+PD saponin 50 76.7+ 34 731+ 27 83.5+ 2.6%* 719+ 1.8*
CO+PT saponin 50 756+ 2.7 782124 79.81 2.8** 728+ 2.2%*

*; p<0.05 vs. normal control group
**: p<0.05 vs. CO-exposed control group
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Table III—The effect of ginseng saponins on the number of nerve cells per unit area(588 ym?) in v1sua1 cortex
(area 17) after CO intoxication in young mice

Group Dose Number of nerve cells (meant S.E.M.)
(mg/kg, p.o.) 0 1 7 14(day)
Normal - 939+ 18 - - -
CO control - 86.3+ 4.7 76.6+ 3.2* 73.0% 2.0* 594+ 25*
CO+total saponin 250 943+ 29 80.6+ 1.8 83.6+ 2.6** 779+ 1.5**
CO+PD saponin 50 858+ 4.8 72229 86.1+ 2.9** 74.7+ 3.9**
CO+PT saponin 50 102.3+ 2.3** 829+29 815127 80.3+ 3.0*

*: p<0.05 vs. normal control group
**: p<0.05 vs. CO-exposed control group

Table IV—The effect of ginseng saponins on the number of nerve cells per unit area(588 um?) in motor cortex(area

4) after CO intoxication in aging mice

Group Dose Number of nerve cells (meant SE.M.)
(mg/kg, p.o.) 0 1 7 14(day)
Normal -~ 103.1+ 45 - - -
CO control - 88.6+ 3.3 742+ 69* 66.1+ 5.7* 1115+ 8.2
CO+total saponin 250 979+ 44 773+ 45 819+ 83 824+ 84
CO+PD saponin 50 918+ 6.3 85.6+94 794148 99.7+ 55
CO+PT saponin 50 938+ 55 103.9+ 5.1** 813+71 78.3+ 10.6

*: p<0.05 vs. normal control group
**. p<0.05 vs. CO-exposed control group
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Table V—The effect of ginseng saponins on the number of nerve cells per unit area(588 pm? in somatosensory
cortex(area 3) after CO intoxication in aging mice

Group Dose Number of nerve cells (mean+ SEM.)
(mg/kg, p.o.) 0 1 7 14(day)
Normal - 138.3£ 6.0 - - -
CO control - 1210+ 8.7 103.0+ 6.9* 88.3+ 5.2* 126.8+ 5.5
CO+total saponin 250 108.11+ 4.8 96.5+ 8.0 102.2+ 8.6 131.6+ 6.9
CO+PD saponin 50 1149+ 7.1 111.0+£ 6.7 113.6+ 9.4** 1284+ 7.7
CO+PT saponin 50 114.2+ 6.9 1132+ 7.9 954162 116.7+ 12.6

*: p<0.05 vs. normal control group
**: p<0.05 vs. CO-exposed control group

Table VI—The effect of ginseng saponins on the number of nerve cells per unit area(588 um?) in visual cortex(area

17) after CO intoxication in aging mice

Group Dose Number of nerve cells (mean+ SE.M.)
(mg/kg, p.o.) 0 1 7 14(day)
Normal - 1446+ 8.5 - - -
CO control - 140.5+ 11.5 1125+ 6.5* 1418+ 9.7 166.8+ 11.6
CO+total saponin 250 133.4+ 4.5 129.4+ 11.7 1246+ 5.6 1534+ 6.9
CO+PD saponin 50 1482+ 9.6 116.0+ 5.3 138.1+ 124 144.0t 10.6
CO+PT saponin 50 150.0+ 8.1 148.1+ 13.4** 158.9+ 9.5 144.7+ 11.8

*: p<0.05 vs. normal control group
**: p<0.05 vs. CO-exposed control group
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Fig. 1—Comparison between young and aging mice in
the distribution of nerve cells of cerebral cor-
tex.

Each bar represents as percentage to number
of nerve cell in young animal.

* : p<0.05 vs. normal young group

O : young animal

M : aging animal
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