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Effect of Light Stress on Oral Tolerance against Ovalbumin as
a Food Allergen in Mice
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Yoko MIZUHA and Kentaro SAKAI

Abstract

Oral tolerance is a unique immune system in the intestinal mucosa to prevent adverse reaction
against harmless antigens through the oral route. We assessed several immunological indicators to
investigate whether there is an effect of induction of oral tolerance against dietary antigens on light
stress in mice. Mice were given light stress through the experimental period and constructed to an
animal model of oral tolerance against ovalbumin (OVA) by oral administration for four consecutive
days before intraperitoneally immunization with the same protein. The amount of total IgE and the
titers of OVA-specific antibodies classified into IgE, IgG, and IgG in serum were elevated in the
immunized mice suffering from stress or not. Mice treated with OVA by oral administration fol-
lowed by immunization resulted in induction of immunological tolerance against this protein showing
suppressed levels of total IgE and all types of OVA-specific antibody in serum, which was remarkable
in mice without stress. IL-4, an index for distribution of T cell immunological phenomena against
Th2, were observed in lower in culture media from spleen cells in mice given stress, while the group
without stress was not affected. These results suggested that light stress modulate immunological
phenomena into corresponding to suppress induction of oral tolerance against innocuous antigens
through the oral route.
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1. EREMOEE

BALB/c AnNCrj ¥ 7 A (FMKHE 12~17 g, 4 #ils, M HAF v — VA - Y x—pXath)
ZEBREWE LA L, 1AMOPRfEER, BiWIEA L ARAMEZT) L frb Wit
ZHH L7z FEBRP, A ML REAME S 2 58T, BH, w7 22- LITRTHVEOHIC,
1R, PAICIADZ ZEICXBMEA NV ARG 27, B, FEEWIEY, filge LT MF &
KIFEHHER S/, £/, HAREEH, AEG3HICTBME Lz, FERTE, FMEET
T L, TREIR &L O M 2 3R L 72 SRILL 22000, 0 s X 0 ek & i ik L,
1fi% % —80°C THEEARAE L 720

E1 2L RAEAMOHY:

2. BOREZEERDFE

FTRTNT I T 2ROGBEEREOFLEIL, K2 ITRTHRIERAT YV 2—VIZH> TiTo
720 ANV AAMORGEAS 1 AMBICHES Y7L LTomg DX XRT VT I &g
AREW (0.5ml) %1 H1M, 4 HMMESLCHMIHHBIISROES Lz, k) oRO%S:
Mo 1BEMRICHREA )T AT VI =T A2KWE T Y anNy e Lz5ug OWHAT VT
IV (0.25ml) ZEHENICHESGTAHILICEDRIEL, X5ICZ0 2 AMBICHBDOLETE
2 HDIEHERIEER T o720 TOXHITME L7z AL, FRTIVT I VIR L TREO®RE
BEEVPHFEINEWERY, THE L. 2B, dEFE L TERKEROKS L, +R7
VT I RIERERIE LB THE L, 37, BEREZITOT, BRAZROKS L8
ENBEEL, ARTVTI V2RO8S LHZ0ME L.
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3. MBHBEOESHESL LUNG/N1 TIVROBELE

? Y AD/NGOERGE S R R, FH N I THBEEREZR X, A ML RAICXAHMOR
WEHRT L0 T VNN AT THEREBRE Lize T2, A ZVRERET 208508
&, U YERIREL0% ARV <) VIEHRIC THREIE L, 4°C TRAF L7z Bl LMk 8T 7 4
JIZTEBL, 378 b= ED A um OBEYR EYSF L I—FT 4 VT LIZATA RN
FALAHER LTz MR IZ, AN PF ) e nd Pz D pm L, BEEMET TF
B L

4. REREOFM

ERHMT O ADORBRELTMT 570, MBEFOTNVT I VBELRY V37 HiE
EET7VTIV -7y YHIEMR A/GB-FA M7 a— (Mg TEMAEAH) 2HVT
HWE L7,

5. EBRY D INBERDIZE

<7 A SMEEZ TR L, 7 ml ® Hanks i# (Sigma #) # A7z 10cm O#ER S ¥ —L D
BIZEWZe TOR, 27— Y RYFHICT, WEMEZ 27 X LARDO X v ¥ 2 THERL
FEMREREL, SOOI ICL RN ML, 10% 4B mE (Sigma ), 50
M 2= AV A7 ¥ 7 —)v (Sigma ) 3L 1/100 % Antibiotic-antimycotic Mixed Stock
Solution (454 F A7) 12725 X 92N L7 Hepes Modified RPMI1640 353 (RPMI1640
RifsEi) (Sigma #h) 2 ml (23Rl S €7 MEMRPEROMBBEERX, MU T V-0
BELIRT LA E CEBEMBET THAY Y MY A2 EICE VRO, EHOTTANLE
5PN X, RPMI1640 52553 C 6 x 10° cells/ml (275 & 9 2L, & 1ml ##
MEzgH~ A4 707 — 1+ (24 well; IWAKD O£ RICHEL, 50yl DA RT VT3~ (8
mg/ml) ZFEML, 5%C0, 37°C & T T, ERMICT2RERREE L 72,
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6. MmiEPO# IgE BREDRIE

MiEF ¥ IgE EBEIZ —HEY > F4 v F ELISA # (Enzyme-linked Immunosorbent Assay)
WX DPE L7 ELISA 7L — b (96well; IWAKI) (Z—%k$ifk & LT 50 mM Carbonate Buffer
(pH 9.6) THML /- Rat Antimouse IgE (2 pg/ml; Yamasa) 100 pl1 ZFML, =iRT305H
REIH, 4°C T—HE X ¥/, ZDH TBST T4 = VA ZE L, 3%BSA 200 ul T
LB ORRUEIZL Y, 70y XU T 27072, 7z VN%E %%, PMSF, EDTA - 3Na
$ X 17 10°M Leupeptin A ? 20 mM TrisHCl (pH7.2) THRLI-=v Ao (N#B
KUOR 206 A M, ITHBLOTH 508K B L U Monoclonal Mouse IgE # ¥
(0, 6.25, 12.5, 25, 50, 100, 200, 400 ng/ml; Yamasa) ®ZNZh% 100 ul F8mL, 1.58F
MKERTHIG &, 7o VINEEEH, ZRPifkL L T Biotinylated Rat Antimouse IgE (1
pg/ml; Yamasa) 100 pl %ML, VIR TLORERKE S 742, 7 o VN ZEEHE, Avidin-
biotin-alkaline Phosphate Complex (Vectastain) 100 ul % @R L, iR TL. SEFHERIG S €72,
v x VN % BkiEHE, Blue Phos Substrate Solution (KPL) 100 pl 2 L BEKSZGBL, &
Y) 7 3t h338% & 728 25 T Blue Phos Stop Solution (KPL) 100 u1 % #00 U KIS & 451k L 72,
FEOREIXA L7 3= NJ2300 (VAT L4 YAV VXY YHAEH) 2T 620 nm T
iz L, Monoclonal Mouse IgE #ZE#E ORZH MR X b MiEH O IgE BELXHEH L7,

7. FERTIVT IVICHT BHROMAMGM IGE, IgG, IgG, & & U IgG,, DAIE

FHRT VT I VKT B RO IgE, IgG, 1gG, 3 & 0° IgG,, 1% ELISA B2 & h il
L 7zo ELISA 7L — b2 50 mM Carbonate Buffer (pH 9.6) T#HRL 7 100 ul K7V T
IV (100 pg/ml) Z@mML, F|RTI0HHIRE 5 #%, 4°C T—MEHE S 72, €0, TBST
T4l 2 VNZHREL, 3% BSA200 ul ZiNx CL SFMSRTUET LI EIZEY), Ty
XU TR0, v VNE KB, PMSF, EDTA - 3Na 3 X U 10° M Leupeptin &4 D20
mM Tris-HCl (pH 7.2) THRL 7z~ AoliiE (IgE ; 2065&H W, 1gG ; 4, 0006548, IgG, :
4, 00085, 1gG,, ;s SOREFHH) 100 pl 2L, RIRTL SRS S €720 7 = VIN% B
%, Biotinylated Antimouse IgE Rat Monoclonal Antibody (1 pg/ml; Yamasa), Antimouse IgG
Horse Serum (1 pg/ml; Vectastain), Antimouse IgG, Rat Monoclonal Antibody (1 pg/ml; BD
PharMingen) % L < iZ Antimouse IgG,, Rat Monoclonal Antibody (1 ug/ml; BD PharMingen)
100 pl ML, SFETL GBS X872, DRI o IgE BEORE & FkD
FHATITV, 4 47 3= NJ-2300 % T 620 nm THRIEEE %2 KD 72,
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8. MY >/ ERIBE RO IL-4 ORE

Mk ¥ SEREEE EE RO L4 13, MAB< Y R L4 2% (0, 12.5, 25, 50, 75,
100 ng/ml; PEPRO TECH) & LT, ZHif¥ > F4 »F ELISA I X D fllg L7z #IEld,
—kPifk & L T Rat Antimouse IL-4 (0.5 mg/ml; BD PharMingen), ZiX$ifk& L T Biotiny-
lated Rat Antimouse IL-4 (0.5 mg/ml; BD PharMingen) % V>, MgV > SEkiE2E BiE %2 e
HWHIZ% 2 L9 AR TIT o 720 BAEIZIMEH O IgE IREDRE & RO FITIT - 72,0

9. BEFE
BER, tRELZITV, ABKESWUTEZAEL L,

I H#EHLUEE

BROGEER L B ERBRIHELo TB Y, HKICE - TRLE LR RIERIE % k3 5 i
Thdo BT LVXF—OREBEICE VTR, ZOROMEEROWEICLVFIERISH
BEBEZLNTWAY, AT LAY Vb ERRMICIIBIN, 43, MEREDNDY,
FRCEINCN T2 7 LV —IZALB I BAE L, FEHURICERTIHEIS, Zhid
BRI HLEOFE L BY 2 BOREEREOR VL0 LEZ LR TV S, EYRIE
By, RRIERCEELZRIZTILA2VEYOBE, SAEOHERRARIZ, U v s5k
FEMEAET AL, IROOHEOBARZEH L TWD, i, HHADY ¥ 3ERP5W
$5 Thl (IFN-y) & Th2 (IL4, IL10) OH 4 bA A LI X BHEHREICL Y, B 2 H0E
IREZHHIL, TUAVF—REOHCEENFIESRI EZVEIIINT Y ABRA TS0
5TH %,

ROGEBEROBFICEL T, BEDEZATHZRLE LREREZIFH TS XD
LRHETHEAED > TWBELDEZITMAT, ~" - THBOREEL (7FVF—)
FAGBIRO ML (TRP—YR) ICEDBHBENLIELHEVBAHRELEVWY, —
7, ROGEEREEL, AYWZIACBECELEIATY Y, EWIEICHT 28 0%
BEROFHFM BB IAHLEFS VOO0, FRIUKEA O], BERLEEUUG R W -
Y UREHOPESFRN THRE: SO A A VEADKTICLAZ LD, BiWEBREZELT
WESHTWBO, T, AERSEZTMkL A ML AL, BOGEERTS»OREER
BTEREZ>TWERD LRV, AEICAMLAFARMENL I LIZED, AFTWROB
KT - TR - BIBEHAEEL SN2 L, AEEELS I VITNF IS FHEFBEND,
EAHPEDA N ADOBRENKRTZEIVIaANF L FIISSIEBICHMEINSL EIIIE
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D, BROZERRY ¥ SROBRET2E EvbhTwa ¥, 72 Mg LA ZAR
FTHREICE Y, BB ¥ SERBORARC, HURRBIC L 5 IL2 2 L4 OEAROWEMNZ L
DHERENRTVEZERD, A ML ARBERELECEDLYHo>TVE LEDAZY,

AR TIZ, BEWT LT ST A5RO0BEFICRIZTA N AOREZEREME L
TR AEHW, A MLVRAAMZTIBETbRVEICGT, BROGMEEREOFEROMESL
MFEPOFRMORE L, B »/3RKICEX 594 M4 VOEBERZHET A LIZEDIT-
720 EERENWICIZ BALB/c ¥ ADMER fEH L7, BALB/c ¥ A3 IgG,, IgA, IgE & &®
A 57707 YEPEMET, Th2 44 b A4 VORERIEAE VD, 7TLLVXF—2H%ET
AABIIBOTEL BRI TWASY, £/, RIGUEERLZFETL-00HESY V2 E
i, RBEBREVRGLZART VT I vEHAV, &b, EBRBEOPCTERKEREOKRE LA R
FIVTI v CHERER T I B RT VT I v ARESh-EDE LY, EOKEBX
OBRERIZEL BICART VT I VT THIE, +RT7TVT I VICHTARO/EERENFE
BINEBWE o7,

EBHE o~y 20BREIL, BEHEREEZITo BT 1EH L 2 B HOBEREE#IK
THRALND, KEOBRVICKBEINL Z Lidhh ol YT ADKEIIRKICINVELRD,
MT18~40g L B> TWAHI RS, AHRTHE LAY T AORRIIRIFLEDLNLH
A MLV RAARMET o LHDII) W T o RBICHRTEANRRSRL, A MLVAAKO
WBVHoIEEZ LN, METNVT I VBETIEX, AR THE LY ATETOSE
ERLEPEZEZEI 2L, EBRUMHTORBEOT Y ZORBIRBIIRIFLEbIh, L1L,
AMVARKEToBLITDORVHETHETSE, By VN7 EBETIORL IHTET
DEDVHROLN, T ADOKBREBICZOTIEIOLA M AAKOELE D72 EZ LMD,

NEZEBREOMBIZTIE, A NV AAKOEECEDLS Y, @F, MoR ML AAMIC
JVBgEIN G EOREITXRL, SEOHWER ML AAKOBREIZ, BEOLDTH-
TZEHMT L S IR R T B/ ERFEME T CTRELZL A, AXT LTIV
REIELL I HTHEORE LBABORESBE SN, BROREERLFEL-THT
X, BEEREZITo TV ARVE (NB, OF) IGEVWIREBTH-o72, T2, FHEDAMLR
AR EAT S 2RO B BA P LA ETo TV ARVWEI ) EARBORENBE SN,

WIZ, MIERORK IgE BELF KT VT I VT 04O EZITo7 (M3), 0D
R BOREEAZFEL-THICBVTIR, AN RANETo2E, bk ozBL
b IgE BEO LR OWMEIARASNAS, A L AAKEIToBICBWTA ML A%
fibhirof L b, RIGE BRENARICEMERLAZI NS, A MLAAMEIT- 28
TROGEESROFEUIMFISN L EZZ2OND, T2, FERTVT I VT 25520504
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3 IMiE# IgE R

fili IgE, 1gG, IgG, ¥, MEEREZIT-oTwaWE (NB, OM) T, AR7TLV7IrofkO
BEOEEICEDLLT, MO LR IASN Lo, FRTVT IV EGELL TR
BWTIE, A MLRAAMEZIT-H, ToTwhRWEE QIHKMO EABAONZ, —F
ROREERFELLTHRICBVTE, AMLRAEMEZTo L, ToTwRwEELLITH
OB IFIDAA SN (H4). SO LHhE, AMLRAAMET>ZBHICBWTA M
ABMEITO LR oL ) DBOAREEFOFEUIMEL ZoTWw D EEZI LN,
FRTNT I T B REROPUKAM 1gG,, ICBVTIE, ARTVTI V2 RELAL IS
SORIGIEER 2 FE L - THCRBREOHMKMO LAzA LN, Mokt E L %o
Tw/z (5). IgGy, Hitkid, IeM D2 52 AL v FIZX W ELEShBHETHY, 202 T
ZAAA Yy FIIE A4 BEERHEE LR LTWAH, 413, FIC Th2 HifEe LMD &
HEsh, IgE R IgG, HUADEEZRAEL, 1gG,, ~D 7 T XA XA v F 2§ A1ERDH 51017,
DT LI IgG,, FUAD LRVASNBHAER, HENTO L4 OELEEID LW EATH
EN, TUMF—BENTUAFEREFERI LIS WIRRE ZoTWAIENEZLN
275, SEOFFEICHENT, 8L THCTHAM IgG,, DEICHE 2213742, 1gG,y, Pifk & ik
OREEFRBOFERZ ML AAMIC L 2 BBICHELRBER A SN Eh 572,
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VE—DRELHEBIECEDoTWBEENDI LN, 4 OEARLBOMEEFEE
OFELICHEEND D Z LARD SN,
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