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ABSTRACT : Thisstudy was performed to compar e effect of immune activities of Rhodiola sachalinensisby various extrac-
tion process with different temperature and extraction solvents. Experiments were performed for investigate the immune
activities on human B and T cell growth and secretion of their cytokines. Also, antibodies in serum were investigated in
female ICR mouse by feeding the extracts of R. sachalinensis at doses of 40, 120 and 360 mg/kg orally for 15 days. The
immune cell growth and secretion of cytokines (1L-6, TNF-o) on human B and T cellswereincreased by adding R. sachalin-
ensis extracts compare to the control. Also, total serum 1gG levelsincreased by feeding R. sachalinensis extracts. It can be
conclude that optimum condition for efficient extraction of R. sachalinensis as functional material is dovent extraction pro-
cessusing water with ultrasonification at below 100°C than typical process.
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g thdA 2EAEEA ST} (Crassulacese)®] 5% (Abo et al., 2005). W ZlEEE" (immunoglobulin

(Rhodiola)ell &38tt), e F=tofl 705 o1 (p et a., G IgG)> A WAl FAofsls 8 TP EA 70
2001 =3ste, 47, olrlo}, defigtell AXA A4 sk gk wo] 71%E0] o 2rFHY Agte] Waldw #osh=
2005 ool tE Fo e A AEoltt (Kely, 2001). oz ARG wEhM @ W Hd2zade] A7 T
O, 7971 o] whAE BAkE B dFog Y] MQle] WHsE FAHshs izl ARE o]&H Urk
g BN ¥ 52 FEs A =S Foll Wl (Lee et al., 1999).
ThRGtolehs BAE 7L St} (Cui et al., 2003). ©]°F 7164 A9 A 9 Al e fEAdRe] v gk
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2000) &l AH&E F e AoR HilEo] itk o] H|E|efof gt} 71Ee] 2E ZRY, Y280 FEY 5
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=9 T2 oY 7K S AU JARE FE2EE, WA ARESFRIL, Tween 207 H,SOq= Yekuri (Japan)ihel 21&
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(Ganzler et al., 1987, Lopez-Avila et al., 1996, Kwon et
a., 1998). olol| Wl Zgube 5 349 88 $3lo) 7t
st 2Ee] F2d A&l A 24 ¢ & T a9t
ot g wp dth (Vinatoru, 2001; Kwon e al., 2008).
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Al Fste] ARgsisinh FHER HEIE 3eA e & &
Aate] st 74 S W27 7F R FE Suksd)
A& Tl gk 1008 S/ oS 55 8= 7
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ANt A FEE 259 B FEE] AR gk
E28 o17F A M EFE(cel ling)?l HEK2937 | A E521
HEL299= o]-&3te] Al whiids dAstal M| F2]o]
U =48 =4sk= Whel SRB (sulforhodamine B) assay

(Dol and Peto, 1983)2 S35t Ad tid Ao Tx
S 4-5x10%cdlgml © 2 96 well plaed] zH welloll 100 /4

=

A H7ksted 2477F Bt vl (37C, 5% CO,)et ¥, 7zt
9] NEE HEEE 02 04, 06, 08 283 1.0mg/ml =

100 1 A ZA7Fste] 4817k vttt wido] SEE ol
A5AS AAsAL X7 10% (wiv) TCA (trichloroacetic
acid) 100 /S 713l 4TolA W7+ B9 B8 § TR/
2 53] AFale] TCAE AAstr A2 plaes 11x3
5 ZF wdlell 1% (Viv) o EARC E =<1 0.4% (wiv) SRB
£o2 100 4 A H7FskAL Ad2ox] 30 B FAAIAL
AR 22 SRB HMAL 1% o EALC R 4-53] A%
A&, Az A1 Fol 10mM Tris buffer 100 14 S F 715k
HAl-g ol & 540nmol|A+] microplate reader (Molecular
Devices, USA)E o]&3l] S4=2 =439t}
3. HOMIE
He 7lE AIE dotR A AR H7EE T 1Y
Az AFES AR Fel TAEFRS] durkat} BHIZTR] Ry
ojgste] Zlst e, MEe 10% FBSE FHishe=
o]8-3l4] 5% CO,, 37CA sttt |
A& A2 S-S MTT assy
a3 Age 24 wel plaedl) HEE
20x10% cdlgmé 2] A fFojate] 8d F<t
WAL, Wi ZH welle] N EFE AEAS7] (Chemometec,
Gemay)s AR5l 43T (Lee e al., 2002).
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4. HOMIZO| cytokine ZHIZ ZH
HAM ] A Fxle w2 WA FH Q1skar
A4 WM 7 BV Sl cytokine?] #4H] %S Chemicon
(USAVI] IL-6%F TNF-o A kits ARgsle] 24a3ith
AEL] FEE 40-50x10%cdlgml o] FEE 2HI T 24
well plaed] 90040 & H7lsle] 24x7F E<F Wik (37C,
5% COMZ %, AEe] AEEES 10mgml 2 1004 4
F7ste] oAl vk (37C, 5% CO,)stAtt. MiiAE 94
78 o83l AEHS Fg v 450nm o)X {3
Z4ste] dojzl OD. #hs FTELS olgsl A% &
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1) AE5E

A AMgE He LEldEnke] o (Orient Bio Inc.
Seongnam, Korea)AlollA A4 ICR A3# (459, 22~249)=
Tl ARgSslth AR 20~25C2] =9} 55+ 10%
FEE FAARCH, 1247k HEsieh A= A
2Bl U4 A= ZRoz A9 ALEHT, AleE
AER AGFAE sten, B A Aste] Aa
stk AdF= of 17U Ak ASA1A Ade AlEet
ok Ageitt 1004 ARk, A7 Aele w9
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> off Hl 1o
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Zel e 1:10007 3481] 2z wello] 100 /4 ) FU3HL
W7} Bk viekslsic), vlofo] Bk & 7F wellollA] el
AAs T AHNor 33 AH ettt Blockings 913l

blocking solutiong- 7+ wellol] 200 £ 2 F93k & 30%
QF wikataL, AlH S o]&-ate] 3] A8t Standard=
sample bufferel] zF @A R XA Zow A5 SR
slalsle] ARgsl T 48 dandardel AEE ZF welol
100 26 2 7948k £ WAZF Bt wiketal Mlx oz 53] A
Z39tE. HRP conjugated 2nd &A1S 1:100,0009] H]-&=
5|4g & Z7F wellell 10040 A FPS F W7 S ik
AZIaL Alx e g 53] AHsgitt. TMBS] T 714 &4&
Y kow &3 & zF welol] 100 4 ¥ FY33L 5~30
8= BAA717] f1#l 2N H,SO.& 5

ol microplate readerE ©]-8-31q
sl (Kim et al. 2001).
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Table 1. The extraction yields of R.
extraction process.

sachalinensis according to

Sample Yields (%, w/w)
60C Water 8.39
60°C Water® 12.47
100C Water 7.54
100°C Water' 14.11
60C EtOH 6.02
60C EtOH' 8.84

fAssociated with ultrasonification (60 Kz) at extraction temperature.
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Fig. 1. Cytotoxicity of the extracts of R. sachalinensis on human
normal cell lines (HEK293 and HEL299). Each value were
compared with control at P < 0.05 by Student t-test.

"Associated with ultrasonification (60 k) at extraction temperature.

& =2 F&5 Uepih B Zzke] FEEACAN 250
WeFEo] Ut G4FE vial] 30% ol T& IS
VERRATE ole} 22 & &) P VT HEE FE
of digt A7t glo] AHAR vlwe Brkeh 71Ee] HA
B ATE B3 dEiRl 250 &4 o3 ARpERe] F&
F& 20-30% =% (Kwon et al., 2007)& A3jels Az
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Fig. 2. Growth of human immune B cell (Raji) in adding several concentration of the extracts from R. sachalinensis. Each value were

compared with control at P < 0.05 by Student t-test.

fAssociated with ultrasonification (60 ki) at extraction temperature.

Viable cell density (x 10* cells/mf)

Time (day)

|DBO‘CWalel mE0T W ater + m@I100C Water [100CWater t @E0T EWOH

@EE0T EWH 1|

Fig. 3. Growth of human immune B cell (Raji) in adding the extracts of R. sachalinensis for 7 days. Each value were compared with

control at P < 0.05 by Student t-test.

"Associated with ultrasonification (60 k) at extraction temperature.
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Fig. 4. Growth of human immune T cell (Jurkat) in adding the extracts of R. sachalinensis for 7 days. Each value were compared with

control at P < 0.05 by Student t-test.

"Associated with ultrasonification (60 ki) at extraction temperature.
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Fig. 5. Effect of R. sachalinensis on total serum IgG level in ICR mouse. Each value were compared with control at P < 0.05 by Student t-test.
fAssociated with ultrasonification (60 ki) at extraction temperature.
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Table 2. Comparison of 1L-6, TNF-o. secretion on cell growth in
adding the extracts from R. sachalinensis.
Time B cell (107~ pg/ml) T cell (107 pg/md)
(day) IL-6 TNF-o IL-6 TNF-o.
1 53+0.6 5.6x0.7 59+0.7 5.7+0.2
2 7.8+0.7 7.7+0.6 8.0x1.3 8.8x0.5
3 10.5%1.5 11.2x09 11.4x1.6 11.5x1.2
4 12.6x1.6 13.4%x14 13.2%x1.8 14.5=*1.1
5 14516 15.0%x14 153%1.8 16.7%1.7
6 164x1.4 175x1.3 18.0x1.7 18.6x1.7
7 122+1.2 13.5x0.8 13.3x0.9 14.1x1.3
8 9.2+1.2 9.1x09 11.5%£1.0 11.2+0.6
1 51x0.7 49=1.1 6.1x1.0 64=x1.1
2 8.2x1.1 71x1.2 9.2+12 98*14
3 11.6x1.6 11.5%1.2 12.1x1.8 13.0x2.5
4 13.2x1.4 13.9x1.5 14.7x2.2 15.6%x3.0
5 159%2.7 16.1%£24 16.1£2.8 164=*3.4
6 17.7%x2.4 18.3x2.4 18.9x2.4 19.5x4.0
7 13.0x1.8 14.2%x1.8 15.0x£2.0 14.9x3.4
8 10.5%x1.6 11.5x1.0 11.3=1.1 12.1x2.8
1 54x0.8 5.6x09 51x1.0 53%x0.7
2 8.4+x1.0 7.9x09 78%x15 83%x13
3 109%1.2 10516 11.0x1.8 11.5%1.8
4 125x15 12.6x1.8 12919 12.2*2.2
5 139%1.8 13.4%x19 14.3%x2.0 15.2*2.6
6 16.2%x19 15.8%+2.0 16.7%+2.2 179=%2.1
7 122x15 11.7x1.1 123x1.3 13.5%1.7
8 9.8+1.2 9.6x1.6 10.8%£1.8 10.4x1.4
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7

Sample

60°C Water

60C Water

100C
Water

51+0.8 5.3+0.7 53%+1.0 5.6*0.7
6.940.9 7.3+0.8 6.5+1.6 7.1+0.8
104+1.5 9.9+14 9.6+2.3 10.5+1.1
11.9+1.7 12.3+2.0 12.3+2.4 141+1.2
143%1.6 15.2%2.0 15.0%2.9 15.6£2.0
16.9+1.5 17.1£2.0 17.5+2.6 18.6%2.1
11.5+0.9 12.3%1.7 13.6+2.5 14.7+1.6
9.6+1.0 10.1+0.7 11.2+2.0 11.8+1.4
44+07 4609 4.8+1.0 4.7+0.8
59+0.9 65+1.1 6.2+1.8 6.3=1.3
8.5+1.1 93+1.3 89+27 9.0%22
11.5+1.3 12.9=1.7 10.5+2.2 11.3+2.6
13.2+1.7 14.6=1.8 14.2+2.4 14.0+2.7
153+1.7 15.6=1.6 16.2+2.1 17.2+2.6
9.5+1.3 10.8+0.9 12.6+2.4 13.5+2.2
7.7+0.8 8.4+09 103+1.8 10.5+2.1
48+0.6 50%0.6 4.6+1.0 53+0.8
6.5+1.1 7.2+1.0 7.0%+1.6 6.8+0.7
94+1.6 9.2+19 95+1.3 10115
10.5+2.3 11.8+2.4 12.5+1.4 13.1+14
13.942.6 14.3+2.9 14.2+1.6 153%2.3
15.8 £2.6 16.0£2.7 16.8+1.5 17.4+2.2
10.3+1.9 11.5=1.1 12.8+0.8 13.3+1.8
8 75+11 93%13 99210 10.5+1.0

fAssociated with ultrasonification (60 Kk) at extraction temperature.
*Each value were compared with control at P < 0.05 by Student t-test
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60C EtOH

60C EtOH'
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