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=Abstract=

Selection of Anti-Allergic Lactobacillus in Murine Model of
Peanut Allergy

Kisun Lee, M.D., Sejo Oh, M.S., Geun Eog Ji, Ph.D." and Soo-Young Lee, M.D.

Department of Pediatrics, Ajou University School of Medicine, Suwon,
Department of Food and Nutrition', Seoul National University, Seoul, Korea

of lactobacillus, we undertook this study in the murine model of peanut allergy.

allergy. [Pediatr Allergy Respir Dis(Korea) 2007;17:260-2701
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Purpose : To evaluate the anti-allergic effects of intragastric treatment with various strains

Methods : Ten groups of mice were sensitized and boosted with 1 mg/dose of crude peanut
intragastricly at day 1, 2, 3, 7 and 21. Also, each groups of mice was treated with various
strains of lactobacillus or PBS starting on the 1st day of sensitization, for 3 weeks daily.
During the experiment, peanut specific serum IgE, IgG;, IgGo. were measured at weekly in-
tervals, and compared at week four which is one week after the end of lactobacillus treatment.

Results : By treatment with various strains of lactobacillus, peanut specific IgE levels were
decreased in all treated groups of mice compared to sham-treated mice. And at least six of the
10 groups of mice treated with various strains of L. casei or L. acidophilus showed remarkable
down-regulatory effects on the production of peanut specific IgE antibodies, while the re-
gulatory effects on specific IgGy, and IgGe, antibodies were variable. Especially, L. casei IBS041
showed harmonized regulatory effect on the productions of peanut specific IgE, IgG; and IgGoa.

Conclusion : We selected and partly confirmed several strains of lactobacillus which show-
ed anti—allergic effects in the production of antigen specific IgE in the murine model of peanut
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atof Ak 9l S| Ak RiTh

AT WY BAAZE cholera toxin (CT)
(List Biological Laboratories, Inc., Campbell,
CA, USA)EFH F-dstlaL, nlAEe] wief
Al AF&-% concanavalin A (Con A) (Sigma Co.,
St. Louis, MO, USA)=2%E, IgE, IgGi, IgGoa
S48 9% A 9 AeFE2 BD PharMigen

(San Diego, CA, USA) 228 ¥ U3} ch

olF W ¥ oHE=EZ =AY} 7 T 47

A pH 7.0¢ phosphate buffered saline (°]3}F
PBS) 1:10 wt/ve® 24A3F 59 soaking 33
t}h o]F 4TelA 10,000 g= 1A17F 4] 2elat
of Ad=s AAT F FFAES dol Tl
SHAX] 35 kDal® 48A1%F FAla)
“70CoNA &2 Axste] FA7FFE AU
olx g Aol ©l FT = Bio-rad protein
assay kit (Bio-rad, Hercules, CA, USA)E ©]
&3ato] SAstn o] W EFFY S E = bovine
serum albumin (BSA, Sigma, St. Louis, MO,
USA)S AH&aFAtH

o
xQ
T
H
A2 o

¢

3. YEN @Fol MEint Yk

&7 C3H/He] mice?] B MEZZFE @Y
AEZE 3|48t 24-well flat bottomel w53t
T oAAg A ¥ 52 A2AN L casei T
strains$} L. acidophilus 14 straing A=AE2
ste] ZF welloll 48A13F A2 dt & AEde Ao
ELISAE Aldg 27 1L-49F IL-5°] 84S 9
Askal, IFN-7 o A4 F718sS Ad 3o
gol Ay 1052 AAls AFESALE ol &2
de Man, Rogasa, and Shape broth (MRS
broth; Difco, Detroit, MI, USA)9l 37CellA &
714 e 3 T 4000 g2 9 skl A

F5E 001 M PBSE F A ARE F 5
Azsto] 20Tl A MAFHAA AHgaheon
FolA AFgR FATE FFSE FE Table

2olg AAT = AAHE zondeE o]&3st T+
vl @3 1 mgo CT 10 ugs s 9%

At Al FFES Table 13 2o] ZH5E2 Uy

o], AR 0] bifidobacterias ©]-&3de] =33t

olx el Ao we} Fig. 13 o] Alalate L,

A7 219 B AR F vlEd 75%10° F
Az

o FAtS YFH Tz
5. €8 | @ZE E0| IgE, 1gG1, 19G2a
A A7 15, 25, 3F, AF7HA] vkE " 200-
500 uLe] AL AqFHsI A 2 F -20Tel

Table 1. Lactobacillus Strains Used This Ex-
periment

Group Sensitization and treatment Nl;r:i]iggl of
1 PN+ L. casei IBS041 n=8
2 PN+L. casei 129 n=8
3 PN+L. casei 196 n=8
4 PN+ L. casei 346 n=8
5 PN+ L. casei 699 n=8
6 PN+ L. acidophilus 340 n=8
7 PN+ L. acidophilus 507 n=8
8 PN+ L. acidophilus 3142 n=8
9 PN+ L. acidophilus AD031 n=8
10 PN+ L. acidophilus 3154 n=8
11 PN+ Sham treated with PBS n=8
12 no sensitization, no treatment n=8

Abbreviation : PN, sensitization with peanut ex-
tract plus cholera toxin
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Do, 1, 2,

t

‘Intragastric PN administration ‘

f f

‘Bluud collection from tail wein ‘ T T w T T
Sacrifice
Group 15 ‘ L casei 7.5x107/dose for 21 days ‘
Group 6-10 ‘ L. aoidophius 7.5%10%dose for 21 days ‘
Group 11 ‘ PBS Sham ‘
Group 12 Navie

Fig. 1. Protocol for lactobacillus treatment during peanut sensitization. Peanut sen-
sitization : 1 mg/dose/mouse with 10 ug of cholera toxin, at 0, 1, 2, 7, and 21. Day
0-21: oral treatment of lactobacillus during peanut sensitization. Two separated ex-

periments were done and analysed put to

ether. Amount of treated colony of lac-

tobacillus in this experiments was 7.5X10‘/dose/mouse.
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o Z+7} 3590+7.89 ng/mL, 22.91%+0.18 ng/mL,
443.30£12.06 ng/mLE A GF Eo| IgE7}

A7 T AAAoZ FUrekth Wk, L
casei ¢t L. acidophilus @75 Folgt oA =
AWrA o 2 Sol IgE A/de] 7HAastaith.(Fig. 2).
= fAbt FolE TR AR A Al 4574 &

d B 5] IgE F%+ L casei IBSM41 FoI+*
(group 1)ellA 90.38%1.23 ng/mL, L. casei 129 ¥
ol (group 2)°N1A 328.37+9.15 ng/mL, L casei
196 FA 7 (group N4l 273.49+399 ng/mL, L
casel 346 T (group 4)°1A 124.32+£2.76 ng/
mL, L. casei 699 o (group 5)°lA4 85.49+
4.28 ng/mL=E TAastom, 454 ZF 79 IgE
ThEe EAAeRE {3 Aol7b Udth
(P=0.002, Fig. 2A)

T3 L acidophilus 340 Sl (group 6)°l A+
218.83+4.56 ng/mL, L. acidophilus 507 -
(group 7)NAME 47351250 ng/ml, L. acid-
ophilus 3142 Fol(group 8)°lA+= 63.93+455
ng/mL, L. acidophilus AD031 51 (group 9)°l

O:

500
—& G1(L. casei IBSD41)
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mL= #EHSE e BT A2 @ fA F

[elxe) p=4
o2 AaalA) ehe $4 tET(group 1204
93 o IgEt Z49A

gt dypHow A
g 450 BF Eo] IgE FL7F PBS Fo+#9
group 119 50% <! 200 ng/mL °©1&t= Al
A AERE B A¥ETE group 1, 4, 5,7, 8, 9

ds & 4 dda, 74 7 IpE v EE B4
o7 Fol3k 2ot AATh(P<0.05, Fig. 2B)

2. ¥ ©E 50| 1gG; BAS 58

PBSE ¥ 13 group 119 A%+ 37 &
o] IgGy A AL IgE A “}ﬂﬂ} FrAFste] A
Ad 1, 2,3, 45 27 0.00E0.00 ng/mL. 239.35
+522 ng/mlL, 341.66+814 ng/mlL, 1,860.39*+
1535 ng/mLE Azt F7FskTt. v fAkT R
Aol AF A 450 FF 5ol IgG FEE F
7k} 7HAT) heFsiAl BEE o HF 5ol IgE A

A BRI ok Zpolrt lSlont A3 Al 45A)

5007 _@ G6 (L. acidophilus 310)

- G7 (L. acidophilus 507)
¥ GB (L. acidophilus 3142)
400 —7 GY (L. acidophilus ADO31)
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Fig. 2. Level of peanut-specific IgE. Individual sera from different groups of mice (A:L. casei
groups, B: L. acidophilus groups; n=8 in each group) were obtained weekly following initial peanut
(PN)-sensitization. IgE levels were determined by ELISA. Data are given as mean =SEM; P<0.05

at week 4.
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Fig. 3. Level of peanut-specific IgGi. Individual sera from different groups of mice (A: L. casei
groups, B: L. acidophilus groups; n=8 in each group) were obtained weekly following initial peanut
(PN)-sensitization. IgG; levels were determined by ELISA. Data are given as mean*SEM; P<0.05

at week 4.

IgG) F5& ZF o bl BASHoR folst
o7} AAJTh(P<0.05, Fig. 3A, B) &, L aisel
IBS 041 Fo<l group 1914 1,740.64 1953
ng/mL, L. casei 129 Fi group 29141+
1533.02549.87 ng/mL, L casei 196 Fo<l
group 3°1AE 21620511268 ng/mLE, L casei
346 Fo1Ql group 414+ 20781811692 ng/
mL, L. aasei 699 T2 group 5o+ 834.18
+2.02 ng/mL= #ZE I T3 L acidophilus
340 T2l group 69141 1,393.72+3.60 ng/
mL, L acidophilus 507 F1%1 group 79141+
1,045.51 £63.64 ng/mL, L acidophilus 3142 <1
T2l group SAAE 75841+£21.79 ng/mL=E, L
acidophilus  AD031 Fo¢ group 9°A+=
2,693.491+469 ng/mL=, L. acidophilus 3154 ¥4
91 group 10914 36887112798 ng/mLE =
3= et

3. €38 U3 50| 19G2a A2 £H

PBS 9% %13 group 11914 9] IgG, A&
IgEo IgGY] AF-¢= 28 248 1,2 357+ &

o Ag 43¢ F43] S8}
Aoy E°5|7\1 2,136.79£63.49 ng/mLE &4 =
T FATANANE 5ol IgE Y IgGy

o ded ﬂt F%Li% Eolxl o A R

casei 129 Fol1¢1 group 291 E Ad 2, 3, 45
o] 512142310 ng/mL, 503.38-33.53 ng/mL,
2,995.05+109.30 ng/mL=, L casei 196 Fola<1
group 3914 AY 1, 2, 3, 45 45642+41.41
ng/mL, 1,201.93£19.08 ng/mL, 976.66+£32.22 ng/
mL, 2,061.20112.12 ng/mL=, L. casei 346 ¥4
T2 group 491 4= AE 45l A1 779.60 £83.88
ng/mLZ S4%¥ WA L cgsei 699 Folved
group 59 L acidophilus 340 5°17-¢1 group 6°1
A A 457 W B3 5] IgG, FA7F 4=
A gFtt w3 L acidophilus 507 Tl
group 7olAE 2 F 45007t 673.25+70.83 ng/mL
2 L acidophilus 3142 T2 group 8NAE=
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Fig. 4. Level of peanut-specific IgGa.. Individual sera from different groups of mice (A) L. casei
groups, B) L. acidophilus groups; n=8 in each group) were obtained weekly following initial peanut
(PN)-sensitization. IgGe. levels were determined by ELISA. Data are given as mean *SEM; P<0.05

at week 4.
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