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Effect of Ginseng on Na*, K*-ATPase Activities of
Potassium Deficient Rat Intestinal Mucosa

Myong Hee Lee and Nak Loo Kim
College of Pharmacy, Seoul National University, Seoul 151, Korea

Abstract—We have studied the effect of fasting on Na*, K*-ATPase activities in the rat
intestinal mucosa. Rats were fasted for 18~48hr. Intestinal microsomal fraction was prepared by
the method of Robinson and ATPase activities were determined by the modified method of Fiske
and Subbarow. Nat, K*~ATPase activity was not changed after fasting for 18 and 24 hr but
significantly decreased after fasting for 48 hr. Fasting over 18 to 48 hr period had no effect on
the Mg"*~ATPase. Thus, it may be concluded that 48 hr fasting has inhibitory effect on rat
intestinal absorptive capabilities. In order to study the effect of Ginseng on the Na*,K*-ATPase
activities of the small intestine in chronic K+-depleted rats, rats were fed K*-depleted diets for
3 weeks and Ginseng ethanol extracts were administered orally for 3 weeks concomitantly.

ATPase activity was measured by the same method as fasting group. Na*, K*-ATPase activity
in the K*-depleted diet group was increased and Ginseng ethanol extracts inhibited the increase
of enzyme activity induced by K*-depleted diet. Thus, it may be suggested that increase in the
intestinal Na*, K*~-ATPase activity of chronic K*-depleted group may be due to the compensatory
mechanism and administration of Ginseng with K*-depleted diet may be associated with inhibition
of increase in the enzyme activity of the K*-depleted group due to the prevention of the K* loss
in the K*-depletion.
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Fig. 1—Preparation of microsomal fraction
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Fig. 2—Measurement of ATPase activity.
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Table I—Changes of Na*, K*-ATPase activity and Mg*-ATPase activity after fasting.

. No. of Na*, K*-ATPase Mg*-ATPase
Time(hr) animals . .
pmol Pi/mg pro./hr % change pmol Pi/mg pro./hr % change
Control 5 11.12+1, 33 — 9,190, 48 —
18 4 13,47+4.52 +21.1 15, 065, 23 +63.8
24 3 12,8746, 44 +15.7 12,97+6. 49 +41.1
48 4 5,48+1, 96* —50,7 12,2614.09 +33.7
2. Mean+S.E. *: statistically significant (p<C0.05)
Table II~Changes of body weight after K*-depletion.
Weight(g)
Group No. of animals
before after 3 weeks
Control 10 150.14:6,5 223.5=x11.1
K*-deficiency 8 168.5+6.0 166. 1+ 8,9*

Data are shown as Mean=+S.E.

*: statistically significant (p<{0.001)

Table III—Changes of Na*, K*-ATPase activity after K*~depletion.

Mg"*~ATPase

G No. of Na*, K*~-ATPase
Toup y

animals pmol Pi/mg pro./hr % change pmol Pi/mg pro./hr % change
Control 6 12.660. 66* — 10. 8740, 61 —
K*-deficiency 16 25.78+3. 66* +103.6 17. 6211, 03** +62.1

2. Mean+S.E. Levels of significance, compared with control values, are given by*.

(*:p<0. 05, **¥:p<0.001)
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Table IV—Changes of body weight after K*-depletion and administration of Ginseng ethanol extracts.

Weight(g)
Group No. of animals
before after 3 weeks
Control 10 150.1%6.5 223.5+11.1
Gingeng 8 151.5+5.3 238.3+ 9.7
K*-deficiency 10 158.5+6.0 166. 6 8.9%
K*-deficiency & Ginseng 8 156.4+5.5 177,34 7,4*

Data are shown as Mean+S.E. *: statistically significant (p< 0. 001)

Table V—Changes of Nat, K*~ATPase activity and Mg*-ATPase activity after K*-depletion and

Ginseng administration

No. of Na, K*-ATPase Mg*-ATPase
Group »
animals gmol Pi/mg pro./hr % change pmol Pi/mg pro./hr % change
Control 6 12. 661-0. 66* — 10, 87+0.61 —
Ginseng 14 16.332-1.87 +29.0 16. 2840, 81** +49, 8
K*-deficiency 15 25.78+3. 66* +103. 6 17, 62+1., 03** +62. 1
Ktdeficiency & Ginseng 15 18. 831, 63* +48.7 16. 630, 74** +53.0

2: Mean+S.E. Levels of significance, compared with control values, are given by*,

(*: p<0.05, **p<0.001)
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