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ABSTRACT : This study was performed to examine immuno-regulatory activities of Ehpedrae Sinica STAPF, Rubus Corea-
nus Miq. and Angelica gigas Nakai extracts in conbination with ultrasonification. The extract yields of plants were the high-
est in the extraction system of 60 C and 40 kHz of ultrasonification. The immune cell growth ratio of human immune B and
T cells was increased compared to other fractions by the water fraction of the plants at 60 C and 40 kHz. The water frac-
tions of the plants at 60 T and 40 kHz increased the specific secretion of IL-6 and TNF-o of human immune B and T cells
compared to other fractions of the plants. The water fraction of Ehpedrae Sinica STAPF among the plants was observed to
show the highest specific secretion of IL-6 and TNF-a. Also, NK-92 MI cells growth was increased in adding the water frac-
tions of the plants at 60 'C and 40 kHz. The water fraction of Ehpedrae Sinica STAPF among the plants showed the highest
in NK-92 MI cell growth ratio. The differentiation activity of the HL-60 cells significantly increased in adding the water
fraction of Ehpedrae Sinica STAPF compared to other fractions of the plants. These results suggest that the water fractions

of the plants in extraction system of temperature 60 T and ultrasonification 40 kHz have marked useful immuno-stimula-
tory activities.
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M % oAl A =i, 23} VA9 574 aEE & oY

S fEsle] 25 395 oA "ok (Chung ef af., 2000).

AelgAdo] fFgsitial Bagnl e oy AkEE 7] v}8l (Ehpedrae Sinica STAPFy vlso] &8k thdAl
T EF FEUHOE FEY U e F2885 o7 9 ZHE Bo xPRAEOF ghloMe el Y, M, dEE
gk oA A7y gor g7 ¢ld wo {f-8AlRe] wa, o] BHo g o]f Ho} %O ephedrine, pseudoephedrine,
Tl o] o) ARel 4 JIEAR Q5o & A o) ephedroxane, norephedrine 5= FH-staL o FAF 2HE-,
ste] EQHESE A o] @S =l ok ol Wil % W7 ARTE A, o)k 2 5 W2 off] Zhgo] By
&3 F20] "9 e FE2IAo] G388 =o|v, HE g o} 2t} (Duncan et al., 1957; Dulloo et al., 1991). V&2
AEF HE AR S FE50 289E o]8sk= Zlo] & 7l2o|= AEQ) ephedrines} pseudoephedrine®] °Fz] 24
7k vk B 7HE 8F Qo (Toma er al, 2001; Vinatoru, o= ol MxA B AAA Heldkgo) dia) dAzo= 2
2001). 53] 259} oURAZE FZ0]| o] 8P &3 2o L3l AR BT E]oi doF (Kim et al 1991) Rz}

oI5t FEEA (cavitation)ell &3 v F AUAS HAYEA (Rubi Fructusy= 5=, 48, S}t 5 - A kel sl
Hf B3 B FHon® o] F9o) x5k HheE 9] 50~1000 m A% *‘}7]% FA o] AR Bl %}HW&] 2 E7 1
=9 TEOMX] =2 8] W] wgo] Fed 28 AL dufE AxAZ] AL BEXE @} (Kim, 1997). S5
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w2l A4 41 77 e AeE g4#A g BdAe 8
AL RFAATE REaHT vk g8 3lom, o= <l
3 W¥o} Hely Foll RBAZE AWshs Aoz 4EA
Ark. A o ZAg-S Uehlle F48%LS coumarin
F5=A91 decursino|E s E2 oM, o] el decursinol, umbe-
lliferon, B-sitosterol 5°] #F=o] Ut} Coumarin F=A=
HA 285 9 A M-S Az SR
(acutemyocardial infaction) Alell AM&-3 Zoz IHA vk
(Wessler et al., 1974; Ristola & Pyorala, 1972). W2 2
A olHd f-83t oIS T & e FEE ol
Sk Ao =4, "4 £ (water, butanol, ethyl acetate,
chloroform )& ©]83t dolzl B EEe HY FHEA
< T8, olEdt AR HES Bt ol5Y MY F
A ZA ] 7FsA S F-osta, o Yoprt & A7 AAEE0]
71578 AFel ARE wopol vlg ABEA 7HEAE YA

3171 sl & A7E sl

gl HpH

M

2l

 ouv
1.8 2
© Agel A" vl B2, BHE AEAIEA

2003 FUste] Ad2olA RAsiHA ARSI Fig 19]

F% AT ol 7 NEE 3 FF W) B3 F
Z flaskol] NS5 thate] 242zt 10019] S/78 & &
2 ARgSle] 40T, 60C, 100CoN &3 & 239 F
£7] (Asia industry, Kor)E E3l4 z4zhe] 2504 40 kHz,
60 kHz, 130 kHzo] 2238 3087 289 22 sy
th 259 WY FEE dojdl FEFEES A, A5 &9
(water, butanol, ethyl acetate, chloroform)& ©|-&3l] R3&
B A3, o]¥A dojd BYEES TY oAEHE o

Fao) 5% F 57 Az Aol 2ol AHEATH

2. &

Al EZaiokel Fask vix]Z RPMI 16403} Alpha minimum
essential medium (a-MEM)2 GIBCO (USA)EHE s}
3L, Hepes buffers SIGMA (USAYIA st} 83L&
GIBCO (USAYF] fetal bovine serum} horse serume ©]

162

rH

T
ox
H

o
o,>
ro

o

ol
i

Plants

water extract

l 40T water extracts ]

]
| 60 water extracts } rl()()'(f water extractsl

Ultrasonification Ultrasonification

=

Praction

Ultrasonification

(o] +

I

Butanol

Precipitate

Ethyl acetate

Ethyl acetate Fr.

Precipitate

Chloroform Fr.| &

Chioroform

il

Water Fr.

Fig. 1. Flow diagram of fractionation of Plants (Angelica gigas
Nakai, Rubus Coreanus Miq. Ehpedrae Sinica STAPF) by
temperature (40C, 60T, 100C) and ultrasonification
(0, 40, 60, 130 kHz).
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Table 1. The fraction vyield of the water extract with various ultrasonification and temperature conditions

Yield (%. w/w)

Sample Temp. (C)  Ultrasonification (kHz) Fraction solvents
Chloroform Fr. Ethyl acetate Fr. Butanol Fr. Water Fr.

0 0.85 1.36 17.68 40.83

40 40 1.84 1.98 18.94 45.68

60 1.32 2.06 21.58 46.28

130 1.63 2.24 22.68 45.86

0 1.08 1.36 17.68 43.34

o 40 0.94 1.34 21.58 50.17
Angelica gigas 60

60 1.43 2.23 20.52 46.38

130 1.21 2.03 19.73 48.68

0 1.19 1.88 20.38 45.36

100 40 1.36 212 22.64 46.28

60 1.23 2.64 19.67 44.39

130 1.47 2.93 23.67 46.39

0 1.05 2.19 20.13 45.09

40 40 1.33 2.86 24.36 48.69

60 1.49 2.64 24.02 51.39

130 1.67 2.58 23.64 50.46

0 1.12 2.32 20.48 46.68

Ephedra sinica 60 40 1.61 2.84 24.32 55.63

60 1.75 2.73 22.68 51.25

130 1.56 2.06 20.64 50.38

0 1.38 2.34 21.55 48.67

100 40 1.24 2.56 22.34 50.39

60 1.43 2.63 21.68 51.78

130 1.34 2.57 20.48 49.68

0 1.86 3.64 17.58 49.38

40 40 2.28 4.86 20.89 53.92

60 2.07 4.65 20.04 52.04

130 2.32 3.78 19.02 51.64

0 2.48 4.22 18.06 50.08

Rubus coreanus 60 40 2.56 4.58 19.06 59.63

60 214 4.28 20.68 54.58

130 2.87 4.04 19.28 55.68

0 1.99 3.86 19.88 51.39

100 40 2.31 4.56 20.02 53.68

60 2.46 4.27 19.32 50.48

130 2.18 4.02 21.24 53.92
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69} TNF-0.2] 9kS o} NK-celld] ALEE 24317 3t
WHoltk (Yueran ef al., 2003; Limdbolum, 2002).

6. MxZ2e
A7F A MELD HL60S o] 8-8k] MEES} 5 Tl
Az Zst Dol AL A% acid phosphatased] TS
Z45I0h o)A G AHAR] FE FH3] e
o ® MEe] FET} 4-5x10* cellymdE EFHE vl E 24
well plateel] 900 44 H7}3te] 24417 5t wigFsisich.
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100 14 & A7}8t F ELISA reader® 405 m oA &35 =
39t (Yen & Guemsey, 1986; Bang ef al., 1993).
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Table 2. Effect on human B and T cell growth of each fraction from plants water extracts extracted with various condition

Activation compared to control (%)

Sample  Temp.(TC) Ultrasonification (kHz)  Bcell  Tcell B cell T cell Beell Tcell Beell Teell
» Chloroform Fr. Ethyl acetate Fr. Butanol Fr. Water Fr.
40 0 122.4 123.8 128.6 130.3 1351 1397  139.4 1493
Angelica gigas 40 137.6 140.6 140.5 1431 149.6  155.6 1559 165.8
60 0 128.7 1306 132.6 137.8 139.8 150.2 1451 1599
40 140.4 143.9 143.5 148.8 1653 1734 1715 1849
40 0 115.6 1324 125.5 1411 1305 147.2 1404 1523
. 40 133.3 145.8 141.4 150.7 148.2 1554  157.1 166.3
Ehpedra sinica
60 0 125.8 137.9 131.2 142.5 1403 148.8 1483 160.3
40 155.7 1603 161.8 169.5 1653 1713 1745 1801
40 0 111.3 120.5 115.4 131.3 120.8 1357 129.6 141.3
40 127.2 138.9 134.8 142.8 140.3 1479 148.6 1523
Rubus coreanus
60 0 115.7 1303 119.6 137.9 1257 1424  133.6 1499
40 147.6 154.8 150.3 158.4 1525 1603 163.6 166.7
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Fig. 2. Enhancement of cytokine IL-6 secretion from human B cells by water and butanol fractions of plants water extracts. The cells
were incubated for 1 to 5 day with 1.0 mg/mé of each fraction, which was extracted at 60°C and by 40 kHz ultrasonification
(‘Angelicae gigantis Radix, ~"Ehpedrae Sinica and “'Rubus Coreanus).
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Fig. 3. Enhancement of cytokine TNF-a secretion from human B cells by water and butanol fractions of plants water extracts. The cells
were incubated for 1 to 5 day with 1.0 mg/m{ of each fraction, which was extracted at 60°C and by 40 kHz ultrasonification
(‘Angelicae gigantis Radix, " Ehpedrae Sinica and ""Rubus Coreanus).
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Fig. 6. Enhancement of NK cell count and density by the B cell growth medium treated with water and butanol fractions from plants
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Table 3. Effect on NK cell proliferation of T cell growth medium treated with butanol and water fractions from plants water extracts with
various temperature and ultrasonification (40 kHz)

Activation compared to contro! (%)

Sample Fraction solvent Ultrasonification (kHz) Temperature ()
40 60 100
Butanol Fr. I 68.3 72.8 67.9
Angelica gigas 40 76.8 80.6 70.5
Water Fr. 0 80.6 84.7 813
40 87.4 92.8 82.6
Butanol Fr. 0 74.9 80.5 72.5
Fhpedra sinica 40 82.5 88.3 78.9
Water Fr. 0 794 85.4 80.8
40 88.7 91.4 83.6
Butanol Fr. 0 80.7 83.8 78.8
Rubus coreanus 40 86.8 93.5 82.5
Water Fr. 0 85.6 885 828
40 90.6 97.2 88.3
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Fig. 7. Effect on HL-60 cells differentiation of the water and butanol fractions of plants water extracts extracted in 60C and 40 kHz
ultrasonification condition.
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