KOREAN J. FOOD SCI. TECHNOL.
Vol. 25, No. 3, pp. 197~203(1993)

HAA Fol| 4 EA A (complement system)! 2] ©
e ulAE o2y E &

oloolE A%, AN, HAFA 5o

=4 ASMEZFE EAA @43} cige d4Y 3 O fdZE
Alabg . gl A - AdspR)xx . ok3lx
Fejfatm AT etah ATt Ta, ATt

Screening of Complement-System Activating Polysaccharide from
Edible Plants and Its Action Mode

Kwang-Soon Shin, Kyung-Soo Ra* Ha-Chin Sung** and Han-Chul Yang

Department of Food Technology, *Institute of Biotechnology
**Department of Genetic Engineering, Korea University, Seoul

Abstract

Screenings were performed on edible plants to examine their complement-system activating ability
(anti-complementary activity) by hemolytic complement assay (TCHsp). Among 38 kinds of plant ext-
racts, 5 kinds showed relatively strong anti-complementary activity which decreased TCHs, more than
60% comparison with control and the order of activity was Zingiber officinale>Colocasia antiquo-
rum>Capsella bursapastoris>Ginkgo biloba>Alium monanthum in 1000 pg/ml. The anti-complementary
activity of ZR-1 prepared from the root of Zingiber officinale which was showed the most potent activity,
did not change by pronase treatment, but decreased greatly by periodate oxidation. These results
indicate that not protein moiety but carbohydrate moiety in ZR-1 fraction may also contribute to the
anti-complementary activity. Also, the anti-complementary activity of ZR-1 was reduced partially in
the absence of the Ca** ion. When crossed immunoelectrophoresis using anti-human C3 serum was
carried out after incubation of normal human serum with the ZR-1 in Ca?* free condition, a cleavage
of C3 precipitin line was observed. Furthermore this polysaccharide fraction considerably inhibited
ACHs,. These results also indicate that the mode of complement activation by polysaccharide from
Zingiber officinale is via not only the classical pathway but also the alternative pathway.

Key words: complement system, anti-complementary activity, edible plants, polysaccharide, Zingiber
officinale.
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Table 1. Anti-complementary activities of hot water ext-
racts from edible plants

Inhibition of

Samples* TCH.o(%)
o Artemisia spp. 46.2
ok s} Allium cepa 16.0
kel Allium monanthum 60.1
aFY Capsicum annuum 31.8
e Sedum makinoimento 332
A Zingiber officinale 92.9
xet Colocasia antiquorum 39.3
}Ei?rﬂ] Colocasia antiquorum 722
FawAl Lentinus eodes 344
ete)W Al Pleuotus ostreanus 325
alrube Ipomoea batatas 25.8
T2}kA] Platicodon grandifolrum 274
Al 3] Spinaoia oleracea 18.6
2 Artemisia princeps 145
AR Nasturtium officinale 44.1
7} Solanum melongena 0.3
B Allium odorum 144
R Eucommia ulmoides 175
uls Allium sativum 12.0
3 Pueraria thunbergiana 39.8
FEE Quercus acutissima 455
F-71 2} Lycium chinense 417
289 Ginkgo biloba 60.7
el Diodpitod kaki 54.1
Ak Pteridium aguilinum 449
Hol Capsella bursapastoris 72.1
A Nelumbo nucifera 14.7
&7k Chrysathemum spp. 53.9
&= Beta vulgaris 45
&k Cucurbita mochata 21.8
S.u]«} Schizandra chinensis 19.6
e Pureraria thunbergiana 10.6
afgrolw Al Cagricus campestris 54.7
2l Ixerts dentala 36.4
g 2p Cassia tora 18.7
7k Brassica juncea 489
tiel Codonopsis lanceolata 224
RER Rl Sesamum indicum 123

*The concentration of each sample was 1000 ng/ml.
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Fig. 1. Anti-compementary activities of hot water extra-
cts from selected edible plants

a; Allium monanthum, b; Zingiber officinale, ¢, Colocasia
antiquorum, d; Ginkgo biloba, e; Capsella bursapastoris
m; 1000 pg/ml, %; 500 pg/ml, B; 100 pg/m
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Fig. 2. C3 activation by anti-complementary polysac-
charides from selected edible plants

Normal human serum was incubated with GVB?* and
plant-extracts at 37C for 30 min. The sera were then
subjected to immuno-electrophoresis using anti-human
C3 to located C3 cleavage products. The anode is to
the right.

A; NHS only, B; Zingiber officinale, C; Allium monan-
thum, D; Capsella bursapastoris, E; Colocasia antiquorum,
F; Ginkgo biloba
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Fig. 3. Anti-complementary activities on periodate oxi-
dation and pronase treatment of ZR-1

B—W; Pronase digest, @—®; ZR-1, a—a; Periodate
oxidate
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Fig. 4. Effect of ZR-1 from Zingiber aofficinale on comp-

lement in a normal human serum
IgM-hemolysin-sensitized sheep erythrocytes were into
0.8% molten agarose and the mixture allowed to set.
Wells were cut in the agar plates and filled with the
incubated or not-incubated sera. These plates were in-
cubated at 37C for 2 hours
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Fig. 5. Changes of TCHs, by incubation with the poly-
saccharide from Zingiber officinale in the presence or
absence of Ca’* and Mg*
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Fig. 6. Aiternative complement pathway activity of ZR-
1 from Zingiber officinale
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Fig. 7. Crossed immunoelectrophoresis of C3 with ZR-
1 of Zingiber officinale with or without Ca’* ion and
Mg?* ion
Normal human serum was incubated with ZR-1 and GVB?**
or Mg?*-EGTA-GVB?>~ or EDTA-GVB?", respectively.
The sera were then subjected to immunoelectrophoresis
using anti- human C3 sera to locate C3 cleavage produ-
cts. The anode is to the left
A; GVB**+PBS~, B; GVB?' +Zingiber officinale, C;

EDTA-GVB?™ + Zingiber officinale, D; Mg**-EGTA-GVB%-
+Zingiber officinale
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