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Abstract — Two polysaccharides, ACP-UMF and ACP-ULE were purified from the aerial part of Artemisia
capillaris by anion-exchange chromatography, ultrafiltration, and gel filtration chromatography. The polysac-
chanides appeared to be homogenious from the results of HPLC. The molecular weights of ACP-UMF and
ACP-ULF were estimated to be 16305.92 D and 3292.26 D, respectively, by MALDI-TOF MS. The sugar
compositions were determined by GC to be arabinose 10.05%, xylose 1.67%, mannose 5.45%, galactose
39.06%, glucose 15.43% for ACP-UMF and arabinose 11.60%, xylose 11.15%, mannose 6.37%, galactose
32.47%, glucose 18.35% for ACP-ULE A polysaccharide, SP-M, was also purified from Arfemisia sylvatica
in the same manner as in A. capillaris. The molecular weight of SP-M was determined to be 2462.52 D by
MALDI-TOF MS. SP-M consisted mainly of rhamnose 36.49%, arabinose 29.00%, and glucose 19.38%.
Incubation of CCly-intoxicated hepatocytes with ACP-UMF reduced the levels of glutamic pyruvic tran-
saminase (GPT) and cellular malondialdehyde (MDA) to 62.8% and 23.8%. ACP-ULF also reduced the lev-
els of GPT and MDA to 46.1% and 38.1% and SP-M to 38.8% and 26.3%, respectively.

Key words [ Artemisia capillaris, Artemisia sylvatica, polysaccharide, liver protective activity.
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Flow thru UV monitor & controller(Spectrum)S
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GC= HP-6890(Hewlett-Packardys AME-31ic. UV/
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3te] ACP-UM % ACP-ULZ #33i3it},

Gel-filtration chromatography: ACP-UM<2} ACP-
ULE8e| oisto] gelfiltration chro-matography
AA1skdt, ACP-UM 160 mgS Sephacryl HR S-
300 column(column size 1.1x90cm)oll #4311
&L= 20mM phosphate buffer2 519 ACP-
UMILE £88193tHFig. 1). ACP-UMI 100 mgS =
Fol Zo{A] Sephadex G-50 column(column size
1.1X40 cm)°l| loading®t FERug2= £5H5TE A}
g3dtey ACP-UMFZ ¢ SItkFig. 1). ACP-UL 100
mgs FHFFo] =9* Sephadex G-50 column
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T2 st ACP-ULFE dthFig. 1). AA8
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1,0008] membrane® 2 TXFOE oJFsle] SP1S
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Gel filtration chromatography: SP-1 100 mg2 Sep-
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Fig. 1 - Ion-exchange chromatogram of crude polysaccharide fraction (ACP) on DEAE-Sepharose CL-4B (I) and gel filtration
chromatograms of subfractions on Sephacryl HR S-300 (II), on Sephadex G-50 (IIl), and on Sephadex G-25 (IV)
—M - Carbohydrate (485 nm); — [~ Uronic acid (530 nm). V,, void volume.
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Fig. 2 - [on-exchange chromatogram of crude polysaccharide fraction (SP) on DEAE-Sepharose CL-4B (I) and gel filtration

chromatograms of subfraction on Sephadex G-25 (II).

—Ml - Carbohydrate (485 nm); —{ 71— Uronic acid (530 nm). Vo, void volume.
sl SP-ME A2UthFig. 2). SPMS] 4= HPLC CleteEol of3baly| EA
£ olgale] chRiel MagRe BAT T et BEE BEA -7 28w 2Ee tgw) e
I asksiict, phenol-sulfuric acid assay, uronic acid assay U
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1Ekh (GCEAZA: mj. temp.: 260°C, oven
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mn : SP-2330(Supelco),
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GPT(Glutamic pyruvic transaminase) &4 &
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s XE EHP 4o #atksl PrE 11,
3,3-tetraethoxypropanes 2222 31 Logani®l
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10% trichloroacetic acid(TCA)E 713 102 E<9F
A1 T 10000X oA 21 F<F YRa)silct. A
59 1mie #H3d 0.5ml thiobarbituric acid(TBA)
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AFEE YRR 2R E(ACP) disto]l DEAE-
sepharose CL-6B column¥} ultrafiltrationel] °J3}
% &, Sephacryl HR S-3003} Sephadex G-75
5= Sephadex G-50Z FA|310] 2%9) thdi ACP-
UMF % ACP-ULFZ ]33t ACP-UMFel tis}
o] hexose, protein, uronic acid %& =43 Az}
=493 71.9%, protein 0%, uronic acid 27.6% ©)
NeH, ACP-ULF:= 49 54.6%, protein 0%,
uronic acid 45.4%% #R1|3It}t. HPLCE ©]43 2
2 ¥4 A3, ACPUMF:= <F 17,000D, ACP-
ULF:= o 5,500D% 73191 MALDI-TOF MS
FXOF  ACP-UMF:= 1630592D, ACPULF:=
3292.26D%. &Isl3ict. ACP-UMF:= GCol 9%t =
Z4 4 A7}, arabinose 10.05%, xylose 1.67%,
mannose 5.45%, galactose 39.06%, glucose 15.43%
2 ¥ xith. ACP-ULF:= arabinose 11.60%, xylose
11.15%, mannose 6.37%, galactose 32.47%, glucose
18.35%%. #R13}3ICH Table D).

% o ZREGPE AFEE ogs 2R
(ACPylxio} 22 W o HAlsle] 159 vt SP-
ME F2aisitt. SPME $A49 73.2%, protein 0%,
uronic acid 26.8% %127, HPLCE o] &3t ¥ &=
d A3t oF 2,800D ©]3iem, MALDITOF MS #4
A3} 2462.52D% A3 SPME GCe 9%t &
24 4423}, rhamnose 36.49%, arabinose 29.00%,
glucose 19.38%=. Y& HTHTable D).

WA 7F bR AR sherae] ojslod kel b

Table I-Physicochemical properties of isolated polysaccha-

rides

ACP-UMF  ACP-ULF SP-M
Molecular weight*  16305.92 3292.26 2462.52
Neutral sugar (%) 719 54.6 732
Uronic acid (%) 276 45.4 26.8
Protein (%) - - -
Component sugar (mol %)
Rhamnose - - 36.49
Arabinose 10.05 11.60 29.00
Xylose 1.67 11.15 -
Mannose 5.45 6.37 -
Galactose 39.06 32.47 -
Glucose 15.43 18.35 19.38

* Molecular weight was measured by MALDI-TOF MS
(Voyager™-DE system)
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Table IT— The effect of polysaccharides on GPT content of
CCl-intoxicated primary cultured rat hepatocytes

Sample Cong. GPT* Protection?
P (M) (UL (%)
Controlb - 34331 1000
Referencesc - 1275 + 104 0.0
1 100.5 + 12.3 28.9
ACP-UMF 10 98.3 £ 85 31.3
100 689 £ 74 62.8
1 1052 £ 115 23.9
ACP-ULF 10 883 * 9.8 42.8
100 84.5 £ 5.6 46.1
1 1103 £ 5.7 18.5
SP-M 10 919 £ 4.1 38.2
100 91.3 =99 38.8

* The activity of GPT in the medium was determined. Each value
represents the mean * SD (n=3)

® Control is the value for hepatocyte cultures not challenged with
10 mM CCl,.

¢ Reference is the value for untreated hepatocytes challenged with
10mM CCl,.

4 The protection is calculated as 100X(GPT value of reference
minus GPT value of sample)(GPT value of reference minus
GPT value of control).
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Table III — The effect of polysaccharides on the MDA con-
tent of CCly-intoxicated primary cultured rat

hepatocytes
a
Conc. MDA Protectiond
Sample WM (nmole/mg %)
H protein)
Control® - 0.10 £ 0.02 100.0
Reference’ - 0.29 £ 010 0.0
1 0.37 £ 0.09 -
ACP-UMF 10 0.33 £ 0.02 -
100 0.25 £ 0.10 23.9
1 0.37 £ 0.11 —
ACP-ULF 10 0.25 = 0.08 23.3
100 0.22 = 0.08 381
1 0.35 *+ 0.07 -
SP-M 10 0.26 * 0.05 15.7
100 0.24 = 0.11 26.3

*The content of MDA in the cells was determined. Each value
represents the mean * SD (n=3).

® Control is the value for hepatocytes cultures not challenged with
10 mM CCl,.

¢ Reference is the value for untreated hepatocyte challenged with
10mM CCl,.

4 The protection is calculated as 100X(MDA value of reference
minus MDA value of sample)/(MDA value of recerence minus
MDA value of control).
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