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ABSTRACT : This study was performed to compare the effects of immuno-modulating activities of Rhodiola sachalinensis
A. Bor. fractionized by consecutive solvent separation. The Cytotoxicity of all fractionized extracts on human kidney cell
(HEK293) was lower than crude extracts. Generally, the butanol and chloroform extracts showed less cytotoxicity on about
10.07% and 9.67% than the crude extracts. For human immune B and T cell growth, chloroform fraction showed the high-
est cell growth compared to the control. The secretion of cytokines (IL-6, TNF-a) on human B and T cells were increased by
adding chloroform extracts. Also, NK cell growth was significantly improved up to nearly 30% by adding the supernatant of
B cell medium grown with the chloroform fraction. It was also found that chloroform fraction could yield higher nitric oxide
production from macrophage than untreated control cells. Differentiation of HL-60 cells was increased up to 131.9% after
treatment with chloroform fraction extracts, compared to the control. These results indicate that the chloroform fraction of
R. sachalinensis have high immune activation activity than others fractions and the crude extracts, implying that this chloro-
form fractions could be used a new functional material.
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SAA  (Rhodiola sachalinensis A. Bor)e w53} 3= etz 231E vl Atk Ryu er al., 2008).
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Rhodiola sachalinensis powder |

!

Dissolved with H:0

Chloroform 300mL
(3 times)

Chloroform Fr. H-0 layer

Ethyl acetate 300mL
(3 times)

Ethyl acetate Fr. H:0 layer

Butanol 300mL
(3 times)

l Butanol Fr. I | H.O Fr. |

Fig. 1. Flow diagram of fractionizing of Rhodiola sachalinensis A.
Bor by water extracts with ultrasonification.
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. 2. Cytotoxicity of the crude and fractionized extracts of R.
sachalinensis A. Bor on human normal cell lines
(HEK293). Result are expressed as mean = S.D.M of data
obtained from three independent experiments. "Each
value were compared with control at P < 0.05.
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Table 1. Effects of the crude extracts and fractionzed extracts from R. sachalinensis A. Bor. on the immune B and T cell growth and IL-6 and
TNF-a secretion.

Cell line
s | (mg/m) B cell T cell
P cone. e cell growth cytokine(10™ pg/mt) cell growth cytokine(10™ pg/mt)
(%) IL-6 TNF-a. (%) IL-6 TNF-at
0.2 113.6 + 0.1 51+0.7 49 + 1.1 115.1 = 0.1 6.1+1.0 6.4+ 1.1
0.4 124.7 = 0.3 8.2 + 1.1 71 *+1.2 126.2 = 0.4 9.2+1.2 9.8+ 14
Crude ext. 0.6 140.1 = 0.7 11.6 = 1.6 11.5+1.2 139.4 = 0.7 12.1+ 1.8 13.0 = 2.5
0.8 156.1 = 1.1 13.2+1.4 139+ 1.5 1553+ 1.0 14.7 = 2.2 15.6 = 3.0
1.0 163.1 =19 15.9 = 2.7 16.1 £ 2.4 165.2 = 2.0 16.1 + 2.8 16.5+ 34
0.2 107.3 + 1.7 25 + 0.6 27 0.7 109.1 + 1.0 27 = 0.5 26 + 0.6
0.4 113.5 = 2.6*** 32 = 0.8* 3309 114.7 = 1.3* 35 +0.6 35 +0.7%
Water Fr. 0.6 120.1 = 3.0%** 54 = 0.9* 59 + 1.1%** 119.8 = 1.3** 49 = 0.6* 53 = 1.2%*
0.8 127.7 = 3.4%*%* 71 + 0.8** 75+1.3 126.5 = 1.9*%*% 72 + 1.1* 73 = 1.7*%*
1.0 134.1 = 3.7%¥*% 88 + 1.1%** 92 +1.3 130.5 = 2.3*%%* 85 + 1.5%* 88 + 1.7**
0.2 105.7 = 1.8 21 +£0.3 22 £ 1.1 109.3 = 1.0 24 +04 24 £ 1.1
0.4 110.3 = 2.2%*¥% 29 + (.5** 28+ 1.6 111.4 = 1.1 30+0.8 33 + 1.4%*
Ehtyl acetate Fr. 0.6 119.6 = 2.8%* 49 + 0.5** 52+ 1.7 118.7 += 1.2¥** 45 + 0.9* 49 + 1.,9**
0.8 121.5 = 3.1** 66 = 0.5* 67 + 2.0%** 120.7 = 1.5%* 68 x 1.1*** 71 = 2.2%*
1.0 127.6 = 3.5%% 78 £ 1.0** 80 + 2.1 124.8 = 1.7%*¥* 79 + 1.2% 83 + 2.2%
0.2 105.3 = 1.7*** 24 + 0.3 25+ 0.6 104.8 = 1.5 22+ 0.5 24 £ 04
0.4 107.2 = 1.7%¥*% 31 + 0.9%** 34 +1.0 108.4 = 1.9%** 34 + 1.1 36 0.8
Butanol Fr. 0.6 114.6 £ 2.7%*¥* 50 = 1.0%** 49 + 1,1** 113.6 = 2.0*** 48 = 1.3* 46 £ 1.1**
0.8 122.8 = 3.2* 68 + 1.1** 71 = 1.6** 118.2 = 2.1** 66 * 1.9%** 68 + 1.4%*
1.0 126.9 + 3.3% 81 + 1.7*% 85 = 1.9*% 1225 +2.7%¥% 78+ 2.0 83 = 1.7**
0.2 108.7 = 1.9*%* 35 + Q.1** 33+03 109.3 = 1.8 36 = 0.1%** 37 0.2
0.4 115.2 £ 2.9%% 44 + 0.2*%* 46 + Q.2%** 120.1 = 1.8 49 + (0.3*** 52 + 0.2%*
Chloroform Fr. 0.6 127.3 = 3.3* 62 + 0.1** 66 + 0.9%** 129.2 = 2.2%*%* 65 + 0.7* 69 + 0.9%**
0.8 131.1 = 3.4% 77 £ 0.8%** 81 = 1.1* 132.4 = 3.0%* 78 £ 1.4* 85 + 1.4%*
1.0 136.5 + 3.6* 91 + 1.9%* 94 + 1.7 137.6 = 3.3** 95+ 22 99 + 1.5%*
0.2 1053 = 1.7 22 £ 0.5* 20 = 0.9* 106.8 = 1.5 21 +0.3 23 +£1.0
0.4 108.2 = 1.8%** 30 = 0.6** 29 + 0.9*** 110.4 = 1.7*** 32 + 0.4% 29 +£ 1. 1%**
Salidroside 0.6 115.6 = 2.9*** 49 + (0.8** 51 = 1.6** 114.9 = 2.1%*%* 47 + 0.7** 48 = 1.0**
0.8 120.8 = 3.0%* 66 + 1.1*%** 64 + 1.8** 121.2 = 2.7%¥*% 65 + 1.1** 67 * 1.5%
1.0 125.9 = 3.3* 82 £ 1.9%* 83 + 2.0* 126.5 = 2.9* 84 +1.8 88 = 1.7*

+ Values are expressed as mean = S.D.M of data obtained from three independent experiments. Significant at ‘P<0.001,

vs. control.
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Fig. 3. Enhancement of NK cell growth in adding the supernatant
of human immune B cell with the fractionized extracts of
R. sachalinensis A. Bor. Result are expressed as mean =
S.D.M of data obtained from three independent experi-
ments. Each value were significant compared with control

at "P < 0.05.
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4. Enhancement of NK cell growth in adding the
supernatant of human immune T cell with the frac-
tionized extracts of R. sachalinensis A. Bor. Result are
expressed as mean = S.D.M of data obtained from three
independent experiments. Each value were significant
compared with control at ‘P < 0.05.
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experiments, Fach value were significant compared with

control at “P < 0.05.
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