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Effects of Angelicae Pubescentis Radix Water Extract on Immune Property
in RAW 264.7 Macrophages

Jong-Han Lee, Yoon-Sang Kim, Eun-Mee Lim

Dept. of Gynecology, College of Oriental Medicine, Kyungwon University

Objectives: The purpose of this study was to investigate the effects of Angelicae pubescentis Radix water extract

(ACE) on immune properties in macrophage cells.

Methods: The cells were divided into two groups: As a control, the first was not treated with ACE, and the other

was treated with ACE. Together with the cell viability, productions of nitric oxide (NO) and cytokines such as

interleukin (IL)-183, IL-6, and tumor necrosis factor (TNF)-a by treating of ACE were monitored.

Results:

1. There was no decrease of the cell viability after 24 hr incubation, but a significant decrease after 48 hr incubation
with all four concentrations (25, 100, 200, and 400 ug/m¢) of ACE.

2. A significant increase in the production of NO was observed in the concentrations above 50 pg/m¢ of ACE after
24 hr incubation.

3. Further, after 48 hr incubation, the critical concentration of ACE for the increase was reduced to 25 pg/mf.

4. The production of IL-18 significantly increased with the ACE concentrations of 100 and 200 ug/m{ after 24 hr
incubation.

5. The production of IL-6 significantly increased with the ACE concentration of 200 wg/m¢ after 24 hr incubation.

6. A significant increase in the production of TNF-a was detected with ACE concentrations of 50, 100, and 200 /g/m

after 24 hr incubation.

Conclusions: These show that ACE increases mouse macrophage NO production at concentrations above 50 g/m¢,

and the cytokines (IL-13, IL-6, and TNF-a) at concentrations above 200 ug/ml. These results suggest that ACE

improves macrophage immune property.

Key Words : Angelicae pubescentis radix, cytokine, immune property, macrophage, nitric oxide
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1. M=
1) H)

A& o] A Mi%(Angelicae Pubescentis Radix;
root of Aralia continentalis KITAGAWA, <431,
Korea)& 2008 11€¢] T+9J(NO: 2008-11-0009)
AL, e AFE Ad] 223 A3 7] (ultrasonic

cleaner) & ©]&3te] ETES AAS L A A
gtk
2) Cell line

Aol AH-8-E mouse WA E= Raw 264.7 cell
line(3k=r A5 &3, Korea)= AH&-3t3ith.

3) AleF & 717

(1) AleF

A48 984 ethyl alcohol(Samchun Chemical,
Korea), methyl alcohol(Samchun Chemical, Korea),
DMSO(Sigma, USA), DMEM(Sigma, USA), 1xphosphate
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buffered saline(PBS, Sigma, USA), EDTA(Sigma,
USA), acetic acid(Sigma, USA), isopropanol(Sigma,
USA), trypsin-EDTA(Sigma, USA), NO assay kit
(Oxford Biomedical Research, USA) % Bio-Plex
cytokine assay kit(Panomics, USA) 5°] A&t}

2 7171

B A% AHg-d 7]7]%E CO;, incubator (NUAIRE,
USA), pulverizer(Rong tsong, Taiwan), rotary vacuum
evaporator(Eyela, Japan), air compressor(Tamiya,
Japan), homogenizer(Omni, USA), research microscope
(Becton dickinson, USA), centrifuge(Hanil, Korea),
fume hood(Hanil, Korea), clean bench(Jeio thec,
Korea), ultrasonic cleaner(Branson, USA), microplate
reader(Bio-Rad, USA), thermo aluminum bath(Fine
PCR, USA), vortex mixer(Vision Scientific Co,
Korea), water bath(iNtRON biotech, Korea), ice-maker
(Vision Scientific Co, Korea) 3 Bioplex-200(Bio-rad,
USA) solth

2. 44

1) ACE9] A%

Fl% 50 gE AEelA =435t g
2} 2574 2,000 meet A gol %L ]
A3t EF M =8 v 7
(Advantec No.2, Japan)Z 7+t o] }s}ar o] o 7}y
< rotary vacuum evaporatorE o] &3t} FEAS
At} o] xS EZ_:,_17—];<7]§. o]l &st] A=3t
T 1
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2) Al ujek

Raw 264.7 cells2 37T, 5% CO, Z7|A 10%
fetal bovine serum(FBS), penicillin(100 U/m{) %
streptomycin(100 wg/ml) 5°] 78 DMEM H]|%]|
2 g ATt Cells 75 or flask(Falcon, USA)ell
}\1 %H{g] 5/\1g :c;z Hﬂok 301 Zl’ﬂoi HHol:,(ﬂﬁ

EWE PBS €902 HoJF F 50 ml flask &



olF3t 9 2
mle] 0.25% trypsin-EDTAS NS Y11 A4 1
E2F A8 o trypsin& NS ®2]aL 37CollA 5
s Eﬂﬁ}oﬂ A2E G3ste] At widsiaitt

g2ty AL 0% FBS7} 71¥ DMEM Hj okl
10 meell —rTr/‘VJ O AEE wjFE71(50 ml
culture flask)oll %7 1:29] split ratioZ CO, ¥j 7]
(37°C, 5% CO)olA Hjtatsdt.

3) MEFA HAAMTT assay)
Raw 264.7 cellso] JeEh+= AxEA 2 3
Z ool 9ato] Mosmann 5299 WHS S8

stod MTT assayE AAI8kTth 96 well platec]]
1x10* cells/well®] cellS 100 ui¥ Y3 37T, 5%
CO; incubatoroll Al 24X17F Z<t wjokst & ujx| &
Wl s SAE FHS IxPBS £ 02 HoF
T} 22 ko] wjx]¢} PBSe| %<1 0, 25, 50, 100,
200 2 400 pg/ml 59 A2E 7 welld] Aesta
24 52 48A17F T M FESATE Wi o] Bt =
PBS®l 35¢1 1 pg/m¢ MTT(Sigma, USA)E 100 ulA
ZF wello] X 2jste] gFnlF U2 2FAIZ 5 2
ARE BE 2 2o A wiFetgith M gd s =
= zﬂﬂ ; % DMSOZ 100 xl A28t 37°Col|A
< microplate readerg ©]-&3}o] 490
=5 2%t cell viabilitys T

Viability(%) = 100 x AT / AC
AC - absorbance of control.
AT - absorbance of tested extract solution.

4) NO 44 =4

AE2RE AAEE NOY % Weissman 522
of WS &8 AzudY Fo EAlste NOE
Griess Aok o]&ato] 343k, NOS =5
23171 98] microplate reader= ] 540 nmol]
A FHEE 8] No9 A H=E vl wsls]

t}. 0, 25, 50, 100, 200 2 400 ug/ml 74 oheFst
N &2 iAo wol 7k welld]l e]sla 24 52 48

(58 E FEEo UAAE

& 2l WA= FF  (177)

E<k 37C, 5% CO, incubatorol| A Bl 3 3
Bk g5 60 wle AF sk o7 Griess
Al 100w E3Fsted 158 Bt RvEEAZ1
microplate readerZ ©]83ke] 540nmeol|
Sttt AlZe] NO A&

2pAss
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Productions of NO(%) = 100 x AT / AC
AC - absorbance of control.
AT - absorbance of tested extract solution.

5) Cytokine A4 =%

Aokl u] o} ere‘m Alge] Jgs golr]
28) Politch 57¢] WS S-gato] T3} o] AF
< Al3BEkI T 96 well plateel] 1x105 cells/mé2] cell S
100 w® Y1l 37C, 5% CO, incubatorol A 24 A|3t
e ket = uiA & Mo v E EH S 1xPBS
gl o7 Mol g Z} welldl] 0, 50, 100 2 200 xg/ml
59 Tt w0 Almet 3 uiR] o Ho} A 2]ska
2417 SRt wj ket v ko] BubH Aeale Al
3l Bio-Plex Suspension Assay System< ©]-&,
Quantitative Multiplexed Cytokine/Chemokine AssayE
AAak] IL-1B, IL-6 B TNF-a §9] whe-2= ti2)AH 2
cytokine AJ/dol| gt Al 5e] Jak2- ALt Btk

3. SAXe|

B A d& At
Uehgon, 22t 2
Student’s t-test® &3}
o BAH 02 FelR Aol} e

S|

=

A= me
ATt Hite] zpel=
p-value7} 0.05 m]¥+d
U= Aoz AH3IGITh
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1. MZYES9| Het

ACEZ} wh$-22 A A BE S WX e 43S
Hl gk A3 24x7F A2 Al AEE] Wsks gl
THTable 1, fig. 1).
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Table 1, Effects of ACE on Cell Viability in RAW 264.7
Cells for 24 hr Incubation.

Table 2, Effects of ACE on Cell Viability in RAW 264.7
Cells for 48 hr Incubation.

ACE Concentration(ug/mg) Cell Viability(% of normal)

ACE Concentration(ug/m{) Cell Viability(% of normal)

Normal 100.00 + 15.47
25 99.58 +11.43
50 91.82+10.08

100 97.70 + 11.50
200 97.56 +10.78
400 104.03 + 13.96

Normal 100.00 +8.88
25 89.42 +8.72"
50 95.25+9.92

100 83.85+8.77
200 75.96 +9.21"
400 7217+7.26

ACE : Water extract of Angelicae Pubescentis Radix.
Values are the mean + SD of the three independent experiments. Normal :
Not treated with ACE.

S 140
< 120
& 100
< 80
® 60
= 40
S
ER

Normal 25 50 100 200 400

ACE Concentration (ug/mf)

Fig. 1. Effects of ACE on cell viability in RAW 264.7 cells
for 24 hr incubation.

ACE : Water extract of Angelicae Pubescentis Radlix.
Values are the mean + SD of the three independent
experiments.

Normal : Not treated with ACE.

48717F 22] Al 25, 100, 200 2 400 pg/ml 59
5 oA f9E ZAS BtKTable 2, fig. 2).

2. NO AMzfo| w5}

ACE7} wk-$-2~ th 2141 22| NO Adel mlAle
kS v w3l A} 2447 22] A 50, 100, 200 2
400 pgmt 5o F% oA Fold 7 Btk
(Table 3, Fig. 3).

48X Al Al BE

HtK(Table 4, Fig. 4).

A F9E 2718
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ACE : Water extract of Angelicae Pubescentis Radix.

Values are the mean * SD of the three independent experiments.
Normal : Not treated with ACE.

) p < 0.05 compared to normal.
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ACE Concentration (ug/mf)

Fig. 2. Effects of ACE on cell viability in RAW 264.7 cells
for 48 hr incubation.

ACE : Water extract of Angelicae Pubescentis Radix.
Values are the mean + SD of the three independent
experiments. Normal : Not treated with ACE.

" p < 0.05 compared to normal.

3. IL-1p MMEFo| HGt

ACEZ} mp§-2~ Al A £9] IL-18 Ao n|x]&=
A3k vl A} 2447 28] A 100, 200 pg/ml
59 % FoA §93 Z71E H3tK(Table 5,
Fig. 5).

4. |L—6 MMzFo| H3t

ACEZ} v UIAIES] IL-6 Ao vA&=
Qe wmat A 24A12E Al Al 200 ] 5
T oA fo3 712 EYtK(Table 6, Fig. 6).



Table 3, Effects of ACE on NO Production of RAW 264.7
Cells for 24 hr Incubation.

D 58 B FEE] gIAAE WY FAd WX 9T
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Table 4, Effects of ACE on NO Production of RAW 264.7
Cells for 48 hr Incubation.

ACE Concentration(ug/mg) NO production(% of normal) ACE Concentration(ug/mf) NO production(% of normal)
Normal 100.00+1.74 Normal 100.00 + 4.73
25 99.56 + 1.96 25 106.96 + 553"
50 111.80+2.55" 50 142.83 + 9.13"
100 127.89 +2.42" 100 211.85+19.90"
200 136.05 + 4.22" 200 292.61+16.02"
400 142.01 +3.40° 400 340.43 +18.55°

ACE : Water extract of Angelicae Pubescentis Radix.

Values are the mean * SD of the three independent experiments.
Normal : Not treated with ACE.

) p < 0.05 compared to normal.
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ACE Concentration (ug/mf)

Fig. 3. Effects of ACE on NO production of RAW 264.7
cells for 24 hr incubation.

ACE : Water extract of Angelicae Pubescentis Radix.
Values are the mean + SD of the three independent
experiments.

Normal : Not treated with ACE.

" p < 0.05 compared to normal.

5. TNF—a 2iAZko| H3}

ACEZ} wh-2 2l A322] TNF-a A4l WA=
FS vt A 2447 A2l A RE FE T
A gt S718 B9 ti(Table 7, Fig. 7).

frt
[
2
=
:<I)l='

z
)
P‘L
fr

ACE : Water extract of Angelicae Pubescentis Radix.

Values are the mean * SD of the three independent experiments.
Normal : Not treated with ACE.

* p < 0.05 compared to normal.
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Normal 25 50 100 200 400

ACE Concentration (ug/mf)
Fig. 4. Effects of ACE on NO production of RAW 264.7
cells for 48 hr incubation.

ACE : Water extract of Angelicae Pubescentis Radix.
Values are the mean + SD of the three independent
experiments.

Normal : Not treated with ACE.

" p < 0.05 compared to normal.
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Table 5. Effects of ACE on IL-18 Production of RAW

264.7 Cells.
ACE Concentration(ug/mg) IL-15 production(pg/m¢)
Normal 4.3+0.50
50 48+0.50
100 7.0+082"
200 15.4+2.69"

ACE : Water extract of Angelicae Pubescentis Radix.

Values are the mean + SD of the three independent experiments.
Normal : Not treated with ACE.

“p < 0.05 compared to normal.
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Normal 50 100 200

ACE Concentration (ug/mf)

Fig. 5. Effects of ACE on IL-18 production of RAW 264.7
cells.

ACE : Water extract of Angelicae Pubescentis Radix.
Values are the mean * SD of the three independent
experiments.

Normal : Not treated with ACE.

" p < 0.05 compared to normal.
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Table 6, Effects of ACE on IL-6 Production of RAW Cells.

ACE Concentration(ug/mf) IL-6 production(pg/m()

Normal 395.8 £+ 74.47
50 4189 + 56.87
100 469.9 + 11.47
200 12375 + 215.88"

ACE : Water extract of Angelicae Pubescentis Radix.

Values are the mean + SD of the three independent experiments.
Normal : Not treated with ACE.

“p < 0.05 compared to normal.
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Fig. 6. Effects of ACE on IL-6 production of RAW cells.

ACE : Water extract of Angelicae Pubescentis Radix.
Values are the mean + SD of the three independent
experiments.

Normal : Not treated with ACE.

" p < 0.05 compared to normal.
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Table 7, Effects of ACE on TNF-a Production of RAW

264.7 Cells.
ACE Concentration(ug/mg) TNF-¢ production(pg/m¢)
Normal 143 + 3.40
50 263.0 + 47.45
100 9075 + 12575
200 22163 + 411.70

ACE : Water extract of Angelicae Pubescentis Radix.

Values are the mean + SD of the three independent experiments.
Normal : Not treated with ACE.

" p < 0.05 compared to normal.
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Fig. 7. Effects of ACE on TNF-a production of RAW
264.7 cells.
ACE : Water extract of Angelicae Pubescentis Radix.
Values are the mean * SD of the three independent
experiments.
Normal : Not treated with ACE.
" p < 0.05 compared to normal.
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