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and Immune Stimulation
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ABSTRACT

Reactive oxygen scavenging activity and immune stimulatory activity of lactobacilli were investigated
by different free radical scavenging assays and Ig G assay.

Lactobacilli culture(S/N) and its complex with Mn®* have significant effects in XOD assay and
response to paraquat. Cell free extract significantly prevented the photohemolysis. Thus, it seems that
each sample from lactobacilli has a different free radical scavening mechanism.

Furthermore, it is assumed that cell free extract from lactobacilli activates antibody secretion of B cell

through a stimulation of T cell.
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sjelet.

A MAb M=z F= 9l gw|o a2t

10% S-efo} &4, 100ug/ml penicillin(Flow
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X10%ells/ml9] F=2 gk & g5 Hrlsie
37°C wiekzlel A 27t wiekatdrt. T celle] wjok
AeYE 1x10%ells/mle] B celle] 8% 10%
Feiol 4 wiAd 10%(v/v)EA A7k 5 64
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ELISAE o] &34 490nmells FREE &4 3]o
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Table 1o Jeli =4, 2 A}E Bergeys] why
(22) o= wlms] B A3}, No. 1 F3= Lactobacil-
lus bulgaricus, No. 2 73X Lactobacillus helvet-
cusd 2 FHsla 9ot Aseky, EAAE
34 77} Sslolo} goha B,

XOD assay0ll 9jgh gMAY 2HE

No. 1 % No. 2 #57} Eghuj kg AHE vl oo
4L M8 A o8 F=e MnSOE 7}
3 & AFE Fig. lo] Jehhdh wofeddl Fx
4 MnSO, H7tgkel tis] F= ¢4 superoxide
anion radical &4 AFAE Vel 9o} =&l )
Fodde F=rt < 0.1%(+MnSO, 15.M)d d
SOD 1 unitd]l AR$-3tgdch. MnSO= weight to
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weightZ #]4] SOD 4900U/mgE 7147 9tz
oA glenl(23), AA XOD assaydl A= Fig.
Lol 9} Zo] MnSO,9 #HE X7} oF 20uMY
W SOD 1 unit® viehech. mebd Mn—com-
plex2} ##HF XOD assayE & wo &= o] F
e g IR EFHE w9 Hga

Table 1. Morphological and physiolosical characteris-
tics of lactobacilli.

Characteristics No. 1 No. 2

1. Morphological characteristics

Gram stain + -

Cell type rod rod
2, Physiological characteristics

catalase - -

assimilation of carbohydrate
maltse
mannose

| H H
[ W+

raffinose

|
l

rhamnose
sorbitol —
ribose

arabinose

I
|

|
|

salicin
galactose
cellobiose
glucose

+ | W
+ 1+

+; positive — ; negative

Superoxide radical quenching rate %

Conc. of lactobacilli culture(S/N), %

W - Mn +5uM Mn
+15uM Mn +20uM Mn

3 +10uM Mn

Fig 1. Influence of Mn™" and lactobacilli culture super-
natant in O, scavenging effect. As a control D.
W was used instead of Lactobacilli culture super-
natant in the XOD assay.



Vol.7, No.4

Table 2. Effect of lactobacilli culture components on the
O: " scavenging activity at XOD assay.
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Table 4. Protective effect on retardation of E. coli
growth in paraquat(paraquat Conc.;25/M).

O “scavenging rate, % Sample Viability(%)
Sample(conc.) ” a

—Mn +Mn A. Lactbacilli culture(S/N) 0.5%(0.04% )* 54.8
Lactic acid(©. 1mM) 00 59 B. Lactbacilli culture(S/N) 1.0%(0.08%) 629
Lactic acid(imM) 5.1 72 A0.5%)+100 M Mn 58.4
Lactic acid(5mM) 103 17.3 B(1.0%)+1004M Mn 91.2
Skim milk(0.025% w/v) 00 00 Cell free extract 0.5% 23.2
Skim milk(0.05% w/v) 00 28 Cell free extract 1.0% 35.4
Skim milk(0.1% w/v) 42 10.2 Green tea ext® 0.05% 1.7
Skim milk hydrolysate(0.025% v/v)" 00 00 Green Tea ext 0.1% 82.7

i i .05% ] 3
Sk oot ) 002 o0 s
im milk hydrolysate{0.1% v/v. . . SOD 100 unit 4
D.W 00 0.0 100 UM MnSQOs 0.5% 0.5

1M MnSO: was added
Y 1% neutral protease] 70000-80000(pu)="* ¥¥] was
added. and then stirred at 40°C for 30min.

Table 3. Quantitative analysis of Mn—complex by A. A.S.

Sample Quantity of Mn**(g/ml)
tant 1.39
M superna
o |: sediment 23.64
Mt [ sup.ernatant —
sediment —
500 .MM MnSQO, standard solution 27.47

? 500 M MnSO, was added

%) EDTA7 B83ich. Mn™2=ke] €13 598
ol ¥ 927} glceh. &8 Lactobacillus plantarum
oA Mn*= MEWA JHZREIY AFLFA |
3k WAel F8% 4&S stx 9lem(24), Mn*?
2}9] complex7} 44T 2AR = AR (25~
27)e) vl B o, MnSO,E Hrlsted AJAA
AARI) AT AL wlekdd e B4 iz A
37| wFolzt ARt Table 2014 BKo]
ofodof o) ol AR F4 <A, il sl
HE 5ol 2F A5adE vehlly, Mndr} -5
E vl S o, A seEE 5 peptide
+ amino acid7} 7} & & 8e wx 2 g}, =3
ol2|¥ A ] sl AL HAAA
Mn**& A23t 243, Table 3el4] BRo] A E

Y concentration as a dry weight basis(w/v)

Y Vaccum-dried green tea was extracted by 50% FtOH
9 25 1M paraquat was added

A o522 Mn*?7} 2253} acetone HA &
55 peptidee] 22 Mn**7} o] & peptides} A g
gt} as¥el AL A7) 7Fsd Ao 27
¥ e

Paraquat0f| 2|8t MK ARAS

E. coli®] paraquate] ¢§ ASAs Fr& AHA
o] 423 23} paraquat®] F%7t 154M o}
o E. colid] Z4& 9A3] JAAF]EE paraquat
9 FTE 25uME 3l AYsgn 1 A3E
Table 49 epldch. E. coli®] F4& 50% 3%
AA F5 F5+5 Mn—complex?] 79 ¢ 0.5%2
M Az ko d vlws] B u green teaext.9} H]
<5t A9 vepliddct. & SODe #xleke] A
A E. coli AEE 53342 Z37] g in vitro
A HYepll= 0,7 AARHE o] AFAME e
WA X3 Aoz AA™o. =3 PQE  cyto-
chromeel]4]¢] A 2}E wlo} paraquat free radical
(PQ *)eo] Hw dioxygen®] &A)3}o|A superoxide
anion radical-8 A 3}2 2 (28), wjofo]N 9 Mn-
complex+ superoxide anion radical A7 EAjo)

w2 4 9tk

428 AHAIH
388 Agol|A rose-bengal 7H2to 2HE] A
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% singlet oxygend E7] H¥FY FLIE o]
gch(29). Froll'hE~& rose-bengal Exj 3}l A
of 32%ulo] HEFe 50% 5 FE¥AFH oA oA
< dx2Fe R A8-89th.(Fig. 2)

Table 5ol 4} B.5o] dHatshal 24 714 d=) 4=
Al a-tocopheral(30)2 &7} 2] A skt
fAHE frelle) AR BT FRYEd E9E 2

o NPT r———r——0

% Hemolysis

1 \ Il 1 1 L
15 30 45 60 75 90 105 120

min

@ ~ o ; with rose —bengal, irradiation
o - o ;without rose —bengal, irradiation
= — » ; with rose—bengal, no irradiation

Fig. 2. Rosebengal sensitized photohemolysis of rabbit
erythrocyte.

Table 5. Protective effect on rose—bengal sensitized
photohemolysis on rabbit erythrocyte.

750(half—time of

Sample(Conc) hemolysis, min)

A. Lacrobacilli cultures(1 : 80 dilution) 77
B. Lactobacilli cultures(1 : 800 dilution) 42
A+5004M Mn(1:80 dilution) 123
B+5004M Mn(1:800 dilution) 74

Cell free extract(1 : 80 dilution) 94
Cell free extract(1: 800 dilution) 62
quercetin 10 M : 60
quercetin 25 (M 115
atocopherol 50 1M 45
6.3 M MnSO, ? 46
control(EtOH) 32

? Corresponding to a quantity of MnSOs contained in
Mn—complex.
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dedl 2 3 Mn—complex®] 3AN(1:80)L
flavon-oid aglyconeq! quercetin®] 25 Mol A2
3= &35 B, cell free extract® FAHTE ui
ofod -8 Ak sh= &S el cell free extract
= o7 AL A E3] singlet oxgen &
AEHNE 71 A& 5 99k

oY ZUE

frabre Hdd AduA], S E F489 5
S Yep= 22 BaH 9len(31), HdS7
E7} vdehde 73 diate] @ A7t s
2. ¢Jv}. Kaminogawa(32)el] 234, fAl@e
lymph node cells®] 4] &2, BA| 22} & ovomu-
coid A AAF7F Z3E el F419] TA 2
= A4 L34 Y= AR HaEg]

B A A& periperal lymphocyted &2 3slo]
A FEle] BAlEd o7 34 AA Z1EAE
A dgic} Fig. 32 A 85 TAX A2t § 2
g o] BAlEe] AMefEisls o aRAAe]
ol F7F HA| @t 2 TAHE A3l

AedEs BAXY AHY3sge vl plasma
AxRe] F37F 3150 2o nvls o 3ul
59 IgGrl A=t wbebs BAIES a4 A
A F7taTE TA RS A5S F3td 449 44
Qlzpell oJgF BAl 29 -3 £3lo 93 HoE F

@ 4

Sample
Cell free ext
Cell cultures
Mncomplex
control
n ) . :
0 0.2 04 06 08 1 12
1gGlug/200ul)

Fig 3. Immune stimulatory effect of lactobacilli on IgG
production of human B cell. Lactobacilli culture
fraction was added to T cell growth medium
(RPMI 1640) as following concentrations:0.5% O.
1%. IgG production was measured in B cell medi-
um contained each T cell culture broth.(l 0.5%

Bo1%)
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oz 71 A2 47158 7 ok g3l
Akt B A& Y WY Fk 29
& AEsl Hokeh fAbd wfokd 9l sile) &
A AR 2ARIE 27 o el o Al
E Az, fAa ek 2 Mn—complex= XOD
assay®} paraquatel] th3t whgollA] EA] Ak AA
237} Heju} superoxide anion radical 279} #
ol gle AR vepdi, wjokd Foj] Mn**e}
AisHe 2L 2 peptider}t amino acidg) 72
2 ZA4=c), 99 cell free extract 388 A3
A & 235 Yehlo] singlet oxygen 479} o
do] gle AR A7yn, wE cell free extract
© THAEE 253l A" YAl oJs) BAIE
of gl A5E F7RIIe AR vepgd.
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