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[Abstract]  Objective  This study was conducted to evaluate the potent immunomodulatory effects of
Lactobacilli and their possible anti-allergic effects. Methods Lactobacillus plantarum 1.P45 (LP45), Lactobacillus
acidophilus 1.a28 (1.a28), Lactobacillus acidophilus 6091 (6091), Lactobacillus rhamnosus GG (LGG) were orally
administrated to male BALB/C mice, respectively for 28 d. The immune organ index, serum Thl cytokines
Cinterferon-y (IFN-y), interleukin-12 (IL-12)J and Th2 cytokines 1L-6 of the tested mice were analyzed with
ELISA after intervention. Furthermore, La28, 6901 were also orally fed to ovalbumin (OVA)-sensitized male
BALB/C. The serum total IgE of the tested mice was analyzed with ELISA after intervention. Results No
statistical difference was found in immune organ index among the tested four strains. La28 significantly decreased
serum IL-6 of the tested mice after 14 d and 28 d compared to those in control (P<C0. 05). After 28 d, 6091 also
significantly reduced serum IL-6 of the tested mice (P<C0.05). La28 significantly suppressed the increase of serum
total IgE of the tested mice (P<C0. 05). Conclusion The present study indicates that the immunomodulatory effects
of Lactobacilli might be strain-dependent. Among the tested strains of Lactobacilli, 1.a28 and 6091 may have
possibility to influence the Th2 immunity of host animal. La28 may also posse potent ability to alter IgE mediated
allergy by the way to affect Thl / Th2 balance of host animal.
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2015-0307, BALB/C /NEGE M MRS 1. 0 5%
TR 4 TR ERE . B koK. BRI
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acidophilus La28) . B ] It — SR A= Py B £ A R
A LR LA 6091 (L. acidophilus 6091) g [ Y
I8 B R B T AT i Bl » BB ZL A 8 GG
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2 TR R T A 807K VR R DR AT S DRAIE TR RO 7S SR i
283 AR T OIS TR R TP TR IR B T AR R R
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1.2.1 B b miAy4Em ik

1.2.1.1 sh¥yordd b3 oK 120 H/N BURE BL 4>
RS A 24 HD LA F AL LGG T4l .
LP45 FTi4H . La28 T 2H.6091 T 4. Wk T
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107 CFU CHa X} 2 TR &) 19 AS 5] R VT 1 L 25 11 ) R
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1.2.1.2 HOM 5K H w0 AR /N B T &
T HE® 14 d 028 d B AL BE /IS B CREAS B[] 4
A AL FE— 21/ NED S A BE /N BT RO S 1 A
i, ISR R A, ABEIS . TO A R B /) UK R
T RELIE o 25 B3 ] 1) 235 46 2H 280 o Y0 20K W 04 O 45 2 1
W5 PR, A 3K e 8 I A% &R 2 (immune organ
index, TOT) = g fijt i B E 5T & (mg) /{K T & (2) 73
BARENESE R R FH AR ER I % i 4. /N BRI TR
FIEFE 30 min 5,50 1 000 r/min X 10 min, i
£ IR T —80 ‘T M. 435I TL-6.1L-12,
IFEN-y ELISA &7 & 247 1 7 40 A B 7 i ) o, 2L
PRI 2 A5 B 2 R U I 45 58 A

1.2.2 Bk 504 B 30
1.2.2.1 OVA el /B s 7 s il S5 9 &

BT OVA B AT ECHI, BeHl 7 3 W F 400 pg OVA
T 1 mL PBS #7;400 mg Al (OH), B F 10 mL
PBS ¥ ik B I B 75 R AR B 10 min;
i BE OVA % AT ALCOH), 18 B W 45 1A FUR
GBS B 200 pg/mL OVA .20 mg AICOH),/
mL VR BT, BB .
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WA TR DR HE 1 25 6 IR e OV A BH M X IR 21
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5536 d X OVA BHE: X B8 41 R0 45 18 Bk T B2 /N B sk
PR OVA 4 48 H/N B S 0. 1 mL e i
I OVA IR, 25 A X B4/ BRUR #4718 1 7
9. TG 1 WHEBE OVA F4) 7 d J5 4% & 4
/NERL

1.2.2.3 M 5K %S RAREBUN RAR R & R
FH R 8l ok ik MO /0 BRI 9 5 552 360 &4 Ak B /N BT
PRI JE 1 U MR I o, SR A MR 3ok B i % o 4 /0 Bt
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1.3 FitZEH*

BRI «£s Fom, ZAH BRI Y 224
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55),P<<0.05 WERAGIHE X,
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2.1.3 S RAFm@mBREF SR EI3, 14d K
28 d B &4 /N UM I TL-12 . IFN-y Y48 F i 5 &
TR A o 14 d I, La28 T PR ALY L3 11-6 %
JEAR T2 X RRZH L 22 S A 4E 12 5 L (P<<0. 05).,
28 d I, La28 AR A 6091 T bk 2H 1Y 1M i 11-6 ¥
JEAR T2 A X A, 2R WA S IHE L (P<
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Table 1 Body mass and body mass increase after immunomodulatory treatment in mice
Body mass (g)
Group n
14 d Aldd —0d 28 d A28 d —0d
Blank control 12 27.0542.18 2.0041. 64 27.4642.12 2.7+1.35
LGG 12 26.4641.47 1.66+1. 84 28.3842.28 3.2241.59
LP45 12 26.1741.95 1.49+0.97 28.54+2.88 3.23+1.19
La28 12 26.65+1.67 1.44+1.48 27.8242.81 2.96+1.20
6091 10 26.7042.21 1.10+1.11 27.4341.69 3.23+1.52
x2 NBREREHRENESZH (mg/g
Table 2 Immune organ index (10D of mice (mg/g)

Group n Spleen 101 at 14 d Thymus 101 at 14 d Spleen 101 at 28 d Thymus 10T at 28 d
Blank control 12 3.67+0.47 2.02+0.69 3.8840. 44 1.52+0. 30
LGG 12 3.3840.43 1.754+0. 38 3.8140.37 1.6040. 34
LP45 12 3.38+0.43 1.9340. 42 4.1040. 96 1.7840.25
La28 12 3.38£0.44 1.7040. 34 3.9640. 49 1.5340. 40
6091 10 3.60£0. 34 1.79+0. 36 3.9040. 44 1.58+0.16

3 /MNRIMEMEEFIRE (pg/mL)
Table 3 Concentration of serum cytokines in mice (pg/mL)
Group ., 14 d 28 d
1L-6 1L-12 IFN-y 1L-6 IL-12 IFN-y
Blank control 12 13.67+2.78 N. D N. D 15.09+0.78 N. D N. D
LGG 12 15.09+4. 30 N.D N.D 16.41+6. 25 N.D N.D
LP45 12 11.92+1.96 N.D N.D 14.45+2.65 N.D N.D
La28 12 9.8241. 38" N.D N.D 9.26E1.74" N.D N.D
6091 10 11.2043.03 N. D N. D 9.9740.59* N. D N.D

* P<C0.05, vs. blank control group at the same time point; N. D:

2.2 FEHImESEREN

2.2.1 PAKRREA—MEL GRWE A, L
WA R LA /NRE TR ER LRITFE XA
LP45 T8 R 411 B i 36 K L 2s (o BRGILAIE . 2 R A 45
TR R L (P<C0. 05) , HA & 2 K Bt 31 K 22 5+

Not detected

GiiloF i . PR k3G KB Oy 0F L 2 B A% 4 TR Rk
ANRTEFEME . SEE AT N BRUAE RO R A T
VS SR R, OVA PHEXT B AN La28 1 bk 4L
HH 1 HARIET .
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/N BT L TQE 7K P Y A IR B R A 1 L S 96 45
i OVA B X B2 K 4% 1/ bk 41 I TE 2 TgE & T
2R R, 2 F A S E L (P<<0.05), La28
B R AL I TE A TgE 8T OVA BH ¥ XF B 41 Fl LP45
AR, 2R WA S L (P<<0.05), LP45
FREHL S OVA FHME X BE 4 He 3, 13 &L TgE /K 22
SEG I E X,

F4 HHATHLRERMNRARERRBEENRE RSN

H (2)

Table 4 Body mass and body mass increase after anti-allergy

treatment in mice (g)

Before After
experiment experiment

20.93+0.83 25.93+1.49 5.01+0.90
21.00£1.01 25.92£1.97 4.77+£1.36

Body mass

srou n .
Group
increase

Blank conrol 12
OVA positive control 11

LP45 12 21.284+0.84 25.574+1.13 4.29+0.84~*
La28 11 21.51+0.83 26.124+1.32 4.5940.84
% P<C0. 05, vs. blank control group

R5 BHHRALHEIBIF/NMRME S IgE K E (ng/mL)

Table 5 Concentration of serum total IgE in mice (ng/mL)

After experiment

12.654+6. 04

Group n Before experiment

Blank conrol 12 N.D

OVA positive control 11 3.58+2.43 48.84+12.01* - #
LP45 12 N.D 49.60+£13.21*-#
La28 11 2.95+0.17 27.13+£2.86*

% P<C0.05, vs. blank control group; # P<C0.05, vs. La28 group. N.

D: Not detected
3 it

T R B (A8 IO P A ) S 24 iy T Rk 1 T 2
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RE M Bz AR AN M T W A A . K 25 it B
30% DL g NHE, 4lE 2002 4F B4 @R, 25 A
3 10077 NAE—2E v g Bl i Wi i AT B2 A, 2945 4 000
TN B N B R, fEd R = AR
BB ERAERRAETZEREEE LT8G
B DA R (hygiene hypothesis) 7N X 5 #h 2
VR R TR S B M B A G I i 18 TR R AR
RS AU b A EEAAE . H A ko
i DA A i T B R 1 35 6L T BB O a5 e R e 4 n
MR Z —7 B N BEIIE 5 UE S - 86 25 A= 1 ] LU
T o A P A T 5 A DT i A IO T R R 9 1 O
WEREE RS,

FLIR T TR 0 LI FF PR 2 B UL Y 25 A A
WEFEHE 85 LR AT B8 0 R T 1 V6 g A= W s 17 3
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TR 28 22 40 HP 0 6 B2 400 L I T 0 B e NKC 4 Jif 2
2Tl G 2 S5 A L A 22 43 8 TL-2 1112\ TFN-y 4§

22 Tl 248 ML IR o DT 2 3 AL AR Jmy 38 s 4 £ 1 177 10 )
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FE R B[] — Tl TR 9 AN [ BT ok o X B 8 R 8 9 U0
PRI 22 S AH S K . BRI, AR 5 56 3 ] 9] 2L e A
TR R A [) R R 1 4 A T Bk O 20 B 20 G 4 92 9 5 4
FH IRV Fohe e A

AR YR S B T 5 3 o K Bl S 3 U 35 TR PR Y B
PEP AR e/ BUE E A bk 14 d.28 d R R
T 2% TR R A 52 il /)N B A o 4k 45— RO O B 7R 45
BRI A, R3S B R NES RO M LA 7
DI RE R0 HE A, MELIE 55 ey J 2 A P 3 1 e
AR JEE G g A R e e L RLE 22 4 L o g v
S8 70 T B MR B R (AR R S 4 T g5 R
VR A R B0 A 38 25 I 4 22 5k 728 e ) G B T
FE A i 2F TS 2 A T 1 B IR A OR 2 DL U
T e A B ERS RA . O — T B S48 b J2 I 77 200
T AR LGG Bk 5 s 1L-6 5251
YHAMEA FABE A EREEIT¥E X,
LGG & H AT 5% fic 2 10— Fh ZLIR FF 18, — 28 H Al F
FEH R LGG B G eI 5 AR T AL I i 1L-6 7K F-
XA i A ). AR S0 50 4% R R FLAT A
La28 14 d.28 d J5 525 1 X HEZH AH bb 3 3 80 0l 3
IL-6 & F [ (P<<0.05) . B RRFLIT I 6091 7
28 d A MBI E 1L-6 & & F [ (P<<0.05), #&/R
A [F] A 1 AN ) T R () A7 7 S P TS 26 S o ITTAEL )
FFER LP45 5 . 525 A B e ok & 3
49 ML 355 44 A PR 72 Ak 48 s S [ T ol 1) 8 4R T
FIEEZES

AL F 3k T 3t Thl 2480 M A ¢ I F
IFN-y IL-12 1 Th2 i ffl A1 OC B 5 1L-6 /) & & 48
EAERPEAN 8 bR . TFN-y J& Thl 40 % b5 &5 2 40
JiL R EL ) The 40 i 3 P 28 K bt i g
R L TL-12 B 20 M R Be i B 52 0 A = A, T L
YER T T 240 M, A2 iF TEN-y (977 A, 002 1Ay e g2
N TEN-y =R b 1. 1L-6 B2l B E
Wk 2 B L Th2 4 B | 1M 45 P Rz 40 AR | B 2T 44 240 Jfd 7= A
HAEM A i h 244, Har, 24054 Thl/
Th2 V-1 2% 18 fif B 22 B ok OPE 52 90 i AL ) L 385 A
Sy Th2 HHEAE Thl/Th2 - v o5 ft 35 m ad fork g
B 5y R A S A U A TR AR e R A R B R T
TR LA 1A La28 5 6091 Mk K5I Thl 4 iy
AHC Y TEN-y #1 1L-12 Tk o {8 A] BEAR /) B 3 v
5 Th2 4if A 5 5 TL-6 7 &, 4 I 0T G 3@ a3
il Th2 48 7% P G 92 BB o fofE A . IR otk —
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S5 AET, OVA SR BE M X IR 41 5 28 1 % BR 4
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