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Prepared from Lactobacillus plantarum
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Among 12 lactic acid bacteria examined for their abilities to activate the complement system by hemolytic
complement assay (TCH,), Lactobacillus plantarum previously isolated from Kimchi showed high anti-
complementary activity. The anti-complementary activity of the cell wall fraction of L. plantarum was more
potent than that of the cytosol fraction, and both activities showed dose dependency. These high activities of the
cytosol and the cell wall fractions were relatively resistant to the digestion with pronase, but sharply decreased
after the treatment of NalO,. These results suggested that the complement activation by the cytosol and the cell
wall fractions was mainly due to their polysaccharides. By the cross-immunoelectrophoresis using anti-human C3,
the C3 activation products from both fractions were identified in Ca™-free condition. Anti-complementary
activity (ITCH,,) of the cell wall fraction was retained under the same condition, whereas that of the cytosol
fraction was reduced considerably. From these results, it was inferred that the mode of complement activation
by the cell wall fraction was mainly via alternative pathway, and that of the cytosol fraction was via both

alternative and classical pathways.

Key words: Lactobacillus plantarum, anti-complementary activity, classical pathway, alternative pathway

M

Fade o8 ARE Akl o8] & foldt S
3 EREN LEfAES 294, 7 £ AR T AT ¥R

L0

g glo] FoF 4VL BT Yor, Ao <
F 5 AR MO 7 BEAs B8HT A00. &

A e B AE Sfo FTvlel 953 REAS FAT
ol ohg}, fFEUSe] 4skde, A42E, BT
o] AgolA AL, ZHUEE AsEHE, FLEE Y HY
A3 2 5 2o A7ER g9E zhethy HyEY 9
t}%9 Bogdanov @) 28] fAikde] gMEe] FA4E o
Agche ARdo] A BE AL, o] oAws x5 B
#AAalo] AFHEA A Agasted #d g AUt
o]Zojx Yr}H19 Fernandes?} Shahani'Pe Fikae]
g #He AFAAE FHstd FgEAE vhe ATHA
Vs Zigez ARsta AUtk AR, AT Fakre) o

*Corresponding author : Ho Lee, Department of Food Science and
Biotechnology, Kyonggi University, Suwon 442-760, Korea

Tel: 82-31-249-9653

Fax: 82-31-249-9650

E-mail: hlee @kyonggi.ac.kr

290

AL BAATEL S
FAFE 54 24
AA gt} =X, 559
interferon =, TAAYA
7170l 2af gt LS sk AolH, Al
W OaERS FIsle Fe=2 wdge
vepd £ ok 7P skal Slvk
SAFE AZE A A A E AL dFE E
s, Eo] @ H|5oly WA AL FH o3 =F=
BEste) Foha gEA glo] Aoe faltel Ad MY
Z7} &3] #3 A7} Ho| BHauHI rF*, Perdigon?
& §AFS A AT T B Fo5i& W macroph-
agedt lymphocyte”} BA8Ele} Aehahg-g Yeplital B
sl gor, & & AdME L acidophilus?] V3A2
A EW AEo] macrophaged] 23 IL-10} TNF-02] A/3&
235902 HEE vp AT

e HejAle B4l ol sk AE B 34 ¢
2 AANe BAstEohes 72 FAQRe] BEA FEEEl
o8 #A s APHER o AFT BAo) fidt

A7d 2 Y AA BBHe] Ag7)TeT Al
A3 ol Mol Utz WEETH Ha Fol Al



Lactobacillus plantarum % JHA| 8454 B4 291

MM F23 TS P@dsh= BAA (complement system)E
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Table 1. Lactic acid bacteria used for the activation of
complement system in this study

Strain number Lactic acid bacteria strains

1 Leu. mesenteroides ssp. mesenteroides KFRI 00821
Leu. paramesenteroides ATCC 33313

3 Lactobacillus acidophillus IFO 3025

4 Lactobacillus casei KCTC 3109

5 Lactobacillus delbrueckii KCTC 1047

6 Lactobacillus fermentum KFRI 145 (ATCC 14931)

7 Lactobacillus plantarum KFRI 464 (ATCC 14917)

8 Lactobacillus cremoris MLA

9 Lactobacillus lactis ssp. diacetylactis CHO 8804121

10 Lactobacillus acidophilus

11 Lactobacillus helveticus

12 Lactobacillus plantarum
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Fig. 1. Anti-complementary activity of cytoso} fractions
prepared from several lactic acid bacteria.

Anti-complementary activity was presented as inhibition of 50%
total complement hemolysis by Mayer's method. Activity was
measured at a concentration of 1000 pg/mlL. Polysaccharide-K
(PSK), a known immuno-active polysaccharide from Coliolus
versicolar was used as a positive control. The strain-names of
lactic acid bacteria are as described in Table 1.
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Table 2. Anti-complementary activity of cytosol and cell wall
fractions prepared from Lactobacillus plantarum

Anti-complementary activity ITCH,,, %)

Cell component
1,000 pg/mL 100 pg/ml 10 ug/ml
Cell wall fraction ~ 97.0+1.6 46.1+2.1 11.3+1.6
Cytosol fraction 91.5+1.5 254+14 4.3+0.8
High MW 78.5£1.5 - -
Low MW -3.8+0.7 - -
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Fig. 2. Changes in anti-complementary activity of cytosol and
cell wall fractions from Lactobacillus plantarum after pronase
digestion and periodate oxidation.

Anti-complementary activity was measured at a concentration of
1000 pg/mL. The data are mean of three separate experiments.
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Fig. 3. Crossed immunoelectrophoretic patterns of C3 converted by cell wall and cytosol fractions from Lactobacillus plantarum.
Normal human serum was incubated with the samples in GVB** (B, E), Mg"-EGTA-GVB™~ (C, F) and EDTA-GVB™" (D, G) at 37°C for
30 min. The sera were then subjected to immunoelectrophoresis using anti-human C3 antibody to locate C3 cleavage products. The anode is
left. Deionized water (A), Cell wall fraction (B, C, D), Cytosol fraction (E, F, G).
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Fig. 4. Effect of calcium and magnesium ions on anti-
complementary activity of cell wall fraction from Lactobacillus
plantarum.

® ,in GVB™; B, in Mg™-EGTA-GVB™—; ¥, in EDTA-GVB ™.
The data are mean of three separate experiments and presented as
mean + S.D.

tarum®] B9 ES MgH-EGTA-GVB" % EDTA-GVB~~ 4t
SAA WESAIZ] & 2 B3] AHES #E3 A9+ Fig 3
9] C, F ¥ Fig. 39 D, G¥oll Yehd nie} Zth, AJEofA]
Aae viel o], BAA &A43l= A classical pathway
9} alterantive pathwayE 733t o|Fo)=H 1 SAslol=
classical pathway®] 7% Ca™$} Mg~ ©]29], alternative
pathwayoll<= Mg™ ol 2qto] 74z} Fojicta A o
FEol &g BF AAHE EDTA-GVB~ wAlA = €39
237t A A erol e HAFdo] @EE WA, Cat
olee Aamos AT Mg++ EGTA-GVB~ 387 o A=
TR 33 7tz v Aol #EHch B4 GVBT
WA e AR u]Fo] i o, & e 2F ¢ A=
g EAFAINAY F=2 altemative pathwayE B4 3 7)&
AoE A7tE At

ZtE BISAHIMl ITCH,, Hlm

Classical pathway= IgM, IgGE2 A7} L= AFs
He E3AA Clq 8] IAY CH,IgGH CH,dgM) 3
Al Aoz AEH, o]Fe Clr, ClsE°] Ca*
A skl ClgrsBFAIE A8 C4, C29F WH-3te] Cabs}
C22E FraAl71Z Mg &4 3t C3 convertase 4% 2t
& C4b2a8 243k}, Alternative pathways= HHE3EA| 2] #
AAgle]l HA7 E4s8lss FERE 8% vF AAEE i
o factor B, factor D7} #adslm] Mg &R st C3 con-
vertase(C3iBb)7} FARTHD, matr] EAsle] Bosl= 2
ol 9] EA] R uie} W-SAE 2A3E BAA A
3t ARE 45 5 A Boh 22 840 JdHHUY L
plantarum®] AEXE 2L *ﬂi‘@, RS o= GVB™ V&
AR 2 F40l2g BF A8 EDTA-GVB ™~ Hh3A)
2 Caol2yhe Melxo=z |73 Mg -EGTA-GVB -~ b
SAE o] dEA FAITCH,)S ¥ 4389t Fig.

N

. 100

=

8

I

[ 80 |

E

)

z eor

2

4]

)

F

8 40t

[

[

5

o 2F

E

o

2

£ of ® . s |

< 1 1 1
100 500 1000

Concentration (ng/mi})

Fig. 5. Effect of calcium and magnesium ions on anti-
complementary activity of cytosol fraction from Lactobacillus
plantarum.

@® ,in GVB™; ¥ ,in Mg*-EGTA-GVB™"; B, in EDTA-GVB™".
The data are mean of three separate experiments and presented as
mean + S.D.
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