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Immunostimulating Components from the Root of
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Abstract — A potent immuno-stimulating activity was detected from the watersoluble and
ethanol-precipitated crude extract (AG-1) of the root of Angelica gigas Nakai. The crude ex-
tract was fractionated into two fractions, an acidic AG-2 and a neutral AG-3 fraction by
DEAE-cellulose adsorption. The two fractions contained polysaccharides of which M.W. were
10 Kdal and )2,000 Kdal respectively, proteins, and various inorganic components. The im-
munostimulating activities of two fractions were not reduced by proteinase K, acid or alkali
treatment. The polysaccharides obtained from the root of A. gigas were mainly composed of
arabinose, galactose, and galacturonic acid. These results indicated that immuno-stimu-
lating components of the root of A gigas was a kind of pectic polysaccharides or ara-

binogalactans.

Key words — Angelica gigas: immuno-stimulating activity: mixed leukocyte reaction: pec-

tic polysaccharide: arabinogalactan.
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Al 9} -DEAE-cellulose. Tris. dextran,
proteinase K, agln EE 993F%E Sigmarl
(St. Louis, MO. U.S A)ERH, ethanol(EtOH)
< MerckAHDarmstadt, Germany). 22l TLC
plates Macherey-Nagel DirenAl{Diren,
Germany)®] Alugram Sil G/UVy S 78k

+255,

AH4319T. MLR 28 € 913 RPMI-1640 vixl &
Gibco-BRL(Grand Island, NY, U.S.A) AE&
ALgEtela $EI8 A (FBS)S Hyclone(logan, UT,
USA) .2 5-H 75t AHE-3td .

g2y xOg 23- 27438 FdAIL 2
A R F 300 g2 #sta] 619 &5 718ked 100°C
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At 24 zZrpge T 2oz Uit AG-1
(4.6 9% 200 mle] ZF4ol %<1 gelo] DEAE-
cellulose resine #7}8le] 2 A|zH WA A=
7VE 23] Aol FUr}. ©) resin® AHE-A ) b3t
dzElg AXE §F T FRFE AHSE 50 mM
Tris buffer(pH 7.0)¢ll equilibrationAZich. 94
¥l @3 3 A4 resine #2 buffer® A3
& % 10% NaCl §do2 5o yol}. o] £&A
o 3 ¥l9] EtOHE ¥7iste] g #g AAA o
< AN E)E 34 F dialysisE AT F
Axzsle] M 2oERQ AG2E8 Ut &,
DEAE-cellulose resindl F&HA ¥ @2 4%
A} Aol S gElel 3 wiel EtOHE Hoist &
A7) & dialysis® #3tm AR XS $4 %
{2 AG-38 A9 kFig. 1.
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Angelica Radix
[ decocted with hot water
I filtrated

Extract

— added EtOH to 70%

— centrifuged

Precipitate (AG O)
dissolved in deionized water
cevaporated under reduced pressure
dialysed

Ivophilized

AG -1

— dissolved in deionized water
= added with pre-treated DEAE-cellulose

[~ standed and stirred intermittantly

Resin-adsorbed fr.

Supernatant
— dissolve in 10 %6 NaCl dialysed
— dialysed lyophilized
— lvophilized
AG-2

-3
Fig. 1. Isolation of the immunostimulating frac-
tions from the root of A. gigas.
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TH2# 23k} column, PL-GFC(8 pm, 300X 7.5
mm, Polymer Lab., USA): mobile phase,
water: flow rate. 1 ml/min: detection, Rl de-
tector. -
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sulfuric acid #'8 *’ @ae Bradford #E%
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cetic acid (TFA)E #H7isted 100 °CollA 4 Azt
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Fig. 2. Effect of AG-1 on the primary aciivation
of T cells by MLR.
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ﬁ‘able L Effécts of the fractions obtained from hot
Foater extracts of A. gigas on the proliferation of T
‘cells by MLR

. Dose
Fractlon§ (ng/mi) DPM/well
Control 6752+1212
AG0 (Hot water extract) 25 177051950
AG-1 (EtOH precipitate) 25 2808711913

25 12134+1176
0.25 7854+1654
AG-2 (resin-adsorbed fr) 25 22632+1548
25  9622x1704
0.25 7840+1078
AG-3 (resin—unadsorbed fr.) 25 28426+1913
2.5 13079+ 738
0.25 9383+ 980

Retention time (min)

6L 1 1 I

10° 10° 10° 10° 107
M.W. of dextran (dalton)

Fig. 3. Standard curve for the determination of
polysaccharides from A. gigas.
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Table II Solubility of polysaccharide = fractions
from A. gigas in various solvents

Solvent AG—ZS Olublhg(}_3
Water ++ +(suspension)
Ethanol + oo
Methanol + -
Acetone - -
Chloroform - -
Acetonotrile + -

++: soluble, +: partially soluble, -: insoluble.
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Table IIL Constituents of an immunostimulating
fraction (AG-1) from A. gigas.

AG-1 (% (w/w))

Organic  components

Total sugar 90.1

Total uronic acid 35.2

Total protein 8.0

Inorganic components

Mg . 0.8
Ca 4.7
Fe 0.3
Al 0.76
Mn 0.23
Zn 0.025

Minor components: K, Na. P. S. Ti. Ba, Sr

Table IV. Effect of proteinase K treatment on
mixed leukocyte reaction activity of the various
fractions

Treatment of  MLR activity

Fractions proteinase K® (dpm/well)
Control - 3424+ 422
AG-1 yes 64472+ 823
no 633391395
AG-2 yes 5792911472
no 5866411894
AG-3 yes 703574551
no 697803121

*Each dose of fractions was 100 pg/ml (final
concentration). "2 mg of proteinase K was treat-
ed in 10 mM Tris buffer (pH 7.5) containing 3
mg of each fractions and incubated at 37°C for
overnight.

Holl &) 238 A3 uronic acidd & 35%
(w/w) A Hlod g& &S aAx|stn ‘}iﬁiﬁ}
L1 AG-1 &8di= 7154 o= o F
o BrlZo] FaH A& Aoz ‘»}E}‘;kctﬂ. a
Z A= Ca®* o]20] 4.7%, Mg'" ol&°]l 0.8%
2 vlad o i Uy Fa4d FHF
& A9 E A2 3mg Fe/g. 7.6 mg Al/g. 2.3 mg
Mn/g. 0.25 mg Zn/gel &= AR, of &l
% K. Na, P. S. Ti. Ba, Sr %ol ul& &xso] 3l
P =Y
371 ARERE FPAY AAFTHEEE #
Aete AHE FAHEL ¢}

g & 78R FAs
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Fig. 4. TLC chromatogram of standard sugars
and AG-1 from A. gigas. 60% acetonitrile was
used as TLC solvent and anisaldehyde-sulfuric
acid was used as spray reagent.

Ara: arabinose, Gal: galactose, GA: galacturo-
nic acid, Man: mannose, Rha: rhamnose, Xyl:
xylose, STN: mixed standard sugars, AG-h: hy-
drolysate of AG-1.
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Fig. 5. HPLC chromatograms of the hydrolysate
of polysaccharides fractions from A. gigas.

Table V. Major component sugars of polysaccha-
ride fractions from A. gigas

Component Retention AG-1 Ag2 AGS3
sugar time (min)® (Molar ratios)
Arabinose 12.83 44 3.0 5.7
Galactose 11.74 5.0 83 238
Galacturonic 10.58 9.4 140 115

*HPLC conditions were as follows: column. Am-
inex HPX-87H ion exclusion column: mobile
phase, 0.02 N sulfuric acid: flow rate, 0.5ml/
min: Rl detector.

¥ HPLC area% v%9 Z3HozRe 48
3 3 A%E Table Vel YERATH AG-1, AG-2,
223 AG-3€ EF thake] galacturonic acidE
Ffdtn Yxn A2 2E arabinosedt galac-
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A, A7) 202y FEHe R8s
o] F4 8o pectindel thdeld o] oz 77
Bl 98 BAFHEA] Uehdte A& ¢ F
UAUTH. o] AF2 Wol FII e AAYZAAY O F
o] 43A(Angelica acutiloba Kitagawa)el &

259.

wAYA (anti-complementary -activity) & e
th'?e] AEQl arabinogalactan & pectic
substances$} vl&@ £/ tido 2 Alg €}

I &

A ZA 4 (immunomodulator)¥ bacteria.,
fungi, A&, HAEHE, BE FozHE JUd3il
AR Qow 7 ojge WA 48 point
of Zgste Aoz YA I I}, Phytohemag-
glutinin(PHA) ¥ concanavalin A(Con A) 5]
lectin® T cell mitogen2 24 3188 T cell&
#43A719, Bacterial endotoxin$! lipopol-
ysaccharide(LPS)¢} polynucleotide® B cell
mitogeno. 24 B cell& AT

2 430N A3 1Y S5 FF 2L B
g M Ew-2(mixed leukocyte reaction,
MLR?®2 24K, Tcell& BRI £4¢ 58
Hog HAg £ gl A2 othg " x| MHC
2 9454 T celle proliferationg 34l 5 &6l
1 ¥ T cells) $2& A0 2H A9FIEA
£ A4 & Yok F ZF< mousedq WA

£ Pt EA HA AR Ade] MHC
£ 4t Z4sA sHed o "We two-way
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A EE mitomycin® 2 H&std T4 & A A2
% 4o]F% one-way MLRol dojutAl dct £ 4
oA & two-way MLRE o] &8} 4ot

AFAYE 7o) BE AYeE gl 43
(Angelica acutiloba Kitagawa)ol & th2 &34
AEol o AYzHBY S et oA de
dl, d& Eol FEAEA (anti-complementary
activity).” B-lymphocyte Z284." inter-
feron 4484 ' Ehrlich ascites #¢84'" &
o] Hago] gtk UdFAY FHE cetyltrim-
ethylammonium bromide fractionationel 2|
8] pectic acid-like fraction(AR-2)3 arabi-
nose$} galactose 5 FAHTLRE o|FoiP
(AR-3, AR-4) 5 3719 8oz Y& & e,
AR-4 Z| A% AR-4llagl arabinogalactan A&
ol /1% 78 FEAFIS Yepln e Ao
g“l“&i ﬁq 12)
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