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Purification and Characterization of Complement System
Activating Polysaccharide from the Bark of
Kalopanax pictus N.**

Keum Shin* - Kyung-Soo Ra*® - Ki-Hyon Paik*

ABSTRACT

It was observed that the hot-water extract of the bark of Kalopanax pictus N. had the highest
anti-complementary activity among the 11 kinds of forest materials. Methanol-and ethanol-soluble
portions had low anti-complementary activities, but crude polysaccharide, HKP-0 had a high ac-
tivity of 80%. HKP-0 contained 54.8% of total sugar and 27.9% of protein. The neutral sugars of
HKP-0 consisted of mainly arabinose, galactose and glucose. HKP-4 fraction obtained by cetavion
treatment of HKP-0 showed the highest anti-complementary activity of 90%. The activity was not
changed by pronase digestion bu decreased greatly by periodate oxidation, HKP-4 consisted of mainly
arabinose and glucose with molar ratio of 1.0 : 22.4, HKP-4- I, an unabsorbed fraction from HKP-4 on
DEAE Sepharose CL-6B column showed higher yield and activity than those of absorbed fractions.
HKP-4-1 was homogeneous, and its molecular weight was about 25,000. HKP-4- I contained 84.0%
of neutral sugar and consisted of arabinose and glucose with molar ratio of 1.0 : 11.2. The anti-comp-
lementary activity of HKP-4-1 was not decreased by the treatment of polymyxin B, and the
polysaccharide activated both classical and alternative pathway in complement system. Void volume
fraction obtained from HKP-4-1 hydrolyzed with a-amylase on Sephadex (-25 column only had a
high anti-complementary activity.
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Table 1. Anti-complementary activities of hot

water extracts from the forest

products.

Scientific name Parts ITCHso

(%)

Picrasma quassioides BENN.» bark 33.19
Albizzia julibrissin DURAZZ v bark 32.45
Pheilodendron amurense RUPR ¢ bark 1.28
Kalopanax pictus NAKALY bark 75.14
Ulmus davidianc var. japonica NAKAL® bark 30.37
Thuja orinentalis LINN,” bark 39.29
Sophora japonica LINN.# seed 15.98
Paulownia coreana UYEKI * bark 15,03
Juniperus chinensis LINN.: xylem  32.98
Cornus controversa HEMSL bark 58.50
Fraxinus rhynchophylia HANCE.® bark 65.34
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Fig. 1. Anti-complementary activities of cru-
de extracts from the bark of Kalopa-

nax pictus N.
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Fig. 2. Anti-complementary activities of poly-
saccharide fractions on cetavlon trat-
memt of HKP-0.

Balskdch 470 R 39 e LS AR
1000ug /mie] XM 25 80%cl A2 & 3

35 Jehfglen, of & HKP-4= $&9] 10.
85% 2 12 BIAE o} @ekoy} 100ug /mle]
go Agsrdds £ d5A 248 el
9tH(Fig. 2). Gas chromatography ¥4 #3}
G 2A4L 48 EY 2% Rha, Ara, Xyl,
Man % Gal =¥ Gle7b 2hzh o & vl g2 A

Table 2. Chemical properties of polysaccharide
fractions on cetavlon treatment of
HEKP-0.

HKP-1 HKP-2 HKP-3 HKP4

Total sugar(as Glc) 57.79 74.81 87.95 83.60™
Uronic acid(as GalA)  10.43  13.59 3.35 6.19
Protein{BSA) 31.78 11.60 870 10.21
Yield 28.50 24.80 10.85 10.85
Component sugars (molar ratio)
Rhamnose 0.74 0.65 0.40 0.26
Arabinose 1.00 1.00 1.00 1.00
Kylose 0.58 0.21 0.20 0.31
Mannose .77 0.92 1.59 -
Galactose 2.01 2.75 2.19 -
Glucose 1.14 - 1.86 22.43
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Fig. 3. Anti-complementary activities of pro-
nase digest and periodate oxidate of
HKP-4,

gio} HKP-4E OE RIERT 29T
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25} &8 BHojFArH(Table 2).
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Fig. 4. Anti-complementary activities of poly-

saccharide fractions on DEAE-Sep-
harose CL-6B (Cl") of HKP-4.

£ 34.6%= 7 Uk HKP-4- 1 & 49 3
2ko] 83, 99% % 1L, Ara®t Glc9 vi7} 1.0:11.17
2 o0& 4 B8E B glucosed] Bl &of vl
ZokcH(Table 3).
3. 3. 4. Gel filtration & HPLC

HKP-02} ion-exchange chromatographyol A
2 &3 FEA4 848 e HKP4- 1 &
Sepharose CL-4B, CL-6BS 9 gel filtrationd}
Shodex inopack S-805 (GFC type) column&
Al&38te] HPLC & 3% A3, Sepharose CL-
4B, CL-6BolA T o] 4 ¥ Y H A &+ T peak
7 el e, HPLCYM % @ peakrt e}
t HKP-4-I¢] A8 ogdd& &4 At (Fig.
5). ¥&x% =4 A3 HKP4- 1 & oF 250008 =
o] FAHE IR A
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Fig. 5. Gel filtration of HKP-4-1 on Sep-
harose CL-6B. The column was eluted
with 0.2 M NaCl.

3. 5 Polymyxin B2| H5t
Polymyxin B7} lipopolysaccharide (LPS)o}l
4%t B4 A4S HAA e B wal &
92 7Y F£3 409 g polymyxin
Bel &S AESH S Fig. 69 veld vie} 7t
LPS2] ¢ polymyxin BAal 2 @4l 9] 742
H HKP-4- 1 3= polymyxin B3 2] o
HAaEA ol F e ALFEEY

A€ U}” HKP»zl 19 3uz Qe

Table 3. Chemical properties of polysaccharide fractions on DEAE Sepharose CL-6B of HKP-4- .

HKP-4-1 a il N Vv Vi i1
Neutral sugar(as Glc) 83.99 82.44 75.67 63.22 70.81 68.14 66.14"
Uronic acid(as GalA) - 4.96 12.22 21.26 7.32 5.60 6.62
Protein(BSA) 16.01 12.60 12.11 15.52 21.87 26.26 27.24
Yields 34.60 19.74 9.08 2.25 2.25 2.83 7.77

Component sugar {molar ratio)

Rhamnose 0.24 - 0.44 (.26 0.33 0.22 0.20
Arabinose 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Xylose - 0.41 0.29 0.20 (.32 0.22 0.23
Mannose - 0.22 - - - - -
Galactose 0.32 - 0.51 1.83 0.25 1.78 -
Glucose 11.17 2.34 0.85 - 1.87 - 2.05
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Fig. 8. C3 activation by HKP-4- 1.
NHS was incubated with equal volumes of (A)GVB-++DIW, (B) GVB-+, (C) EDTA or

(D) Mg*+—EGTA at 37 for 30 min,
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