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WFZERL T DOEZE  (J530) : Effect of excessive intake or deficiency of folic acid has not been
clarified. It has been reported that the type 4 folic acid receptor (FR4) expresses on the cell
surface of regulatory T cell (Treg). An unusual intake of folic acid may affect the function
or differentiation of Treg cell. The excessive intake of folic acid decreased the oral tolerance
for anti-ovalbumin (OVA) antibody production, and the deficiency of folic acid enhances oral
tolerance for antibody production. An excessive intake or deficiency of folic acid did not
affect on naturally occurring Treg (nTreg) population and function. However, the decreased
number of induced Treg (iTreg) in mice with excessive folic acid intake was observed
compared with normal mice. On the other hand, the increased number of iTreg was
observed in mice with folic acid deficient diet. The plasticity between iTreg and Th17 has
been reported. To investigate the effects of folic acid intake on Th17 differentiation,
splenocytes were stimulated under Th17-polarizing conditions (immobilized anti-CD3 and
anti-CD28 with IL-6 plus TGF-8 for 4 days). The Th17 differentiation enhances with
increasing folic acid contents in the diet. The enhanced immune tolerance in mice with folic
acid deficient diet might come from the suppressed Th17 differentiation.
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Mo v I v BEEO—FETAIRPH TIiX DNA X°
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1% AIN-93G IZHE#2 5 mg/g diet Z AN L 7= £
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(2) OVA FRRLAYRE O S E AR DY
BALB/c CrSlc < AIZ 5 mg/ml ovalbumin
(OVA, Sigma Chemical) 0.2 ml % 7 HI[H#E
A#E Lz, ZOREEROFHEIL, AFEE
e & B DR AN T 30 AfRE L7-14.
1To72(Fig. 1), 7 B M O#ERRE A5 T 0
FH, 2.5 mg/ml OVAZ7 A2 FOEET
VanNy e EBHIT0. Iml A R B N~hE
L. E5IC2@MBICFEREDO VA Z 7 A
FDORGERT Va2 kL BICHERE
L7,

(3) OVA Rp B AJHUAAT O I E

OVA (2 X9~ 2 Fr A HUAAME (Total
immunoglobulin, IgG, IgGl 3 L TN IgG2a) I,
ELISA VEIZ X W JlE L7z, ELISA 7'L— T
100 1 1 0 OVA ¥&i% (100 u g/ ml) ZFAM L,
EFL L7z, ~ 0 2ADOMIEZ WML FIE T2
R e 7=, HEV T, Horseradish
peroxidase (HRP) #&EF% anti—mouse total
immunoglobulin goat antibody (1 u g/ml,
Vector Laboratories). Biotynilated
anti-mouse IgG goat antibody (1 u g/ml,
Vector Laboratories). HRP #Ei#k anti—mouse
1gGl rat monoclonal antibody (1 pg/ml,
Beckman Coulter). # L < % HRP #Z3%
anti-mouse IgG2a monoclonal antibody (1
wg/ml, Beckman Coulter)100u 1 Z¥I0L .
ST L5 RS Sz, BEIEE T
tetramethylbenzidine 2 H TR A I8k
HEEZWE LT,

(4) HIpuHEFERE OFEM (WST-1 assay)
BEED~ 7 A b KRR IR 2 S8 L
(5% FCS &7 RPMI1640 £34h) . 96 well plate
12 1X10° cell/well THEX, OVA (4 mg/ml)
FUSN%, (37°C, 5% C02) ([ZTH:&E LT=,
32 W I WST-1 A3 (Dojin) Z¥ANL .
450 nm O REE~A /0T L —hK) —%
—IZTHIE L, Afase ki,

(5) WA NhA L EADOFHN

BHED~ 7 A0 6 AR iR 2 L L
B B AHUR (OVA) $ 5\ i Concanavalin A
(ConA, Sigma Chemical) fFfE | 48 WE[H Iz
%, B BWEARI LT, B BT oA v
Z—Txznr-y (IFN-y), f ¥ —o A%
V=4 (IL-4) OFEAEBIZONT, o RA v
F ELISA 7% (R&D Systems) (Z CHIE L7=,

(6) Z7r—HA N A—H—IZ LD 4THER:
AR (FR4)  BEMERIGEE T AR oD 24
BRED~ 7 A D> & ARV K 2 3% | e
# L. fluorescein isothiocyanate (FITC)
1R~ 7 A FR4 H1U{& (BioLedgend)
/phycoerythrin (PE)fEikHi~ 7 & CD25 HLiA
(Beckman Coulter)/PE-Cy5 #Eakbi~ v A CD4

HU& (Beckman Coulter). &HAHUVE. HifaN
@ foxp3 43F% PE-anti—mouse Foxp3 HLifRIT
THR L, 7ua—H A 8 A U —4&& Epics
ALTRA (Beckman Coulter) % FHVN TN
e A2 RPE LT, 7238, 2o L1k
FUR DA ~DIERF A 7255 S 124 % 2
v ke — L (isotype control) & L C. FITC
1%k 7 > b 1gG2a/PEAE 7 » b 1gG1/PE-Cyb
15~ » b 1gGl (Beckman Coulter) %%
AU S B RBRIZHNE LT,

(7) U 7 VKA L RT-PCR T & % Foxp3 mRNA
RUHEBEDTEE

M2 B4 RNA Z2 Rl U7z, R G AOS 1
ReverTra Ace —a— (RIEHZ7A 7H A4 =
A4E) ZMA L. 2 RNA (100ng) 285 & L
Coligo dT primer (50 pmol/u 1) 27T 1st
strand cDNA &A% 4T->7-, 23 T Foxp3
DBEFREEE Foxp3 RN T 7 A4 ~—,
SYBR Green Real time PCR Master Mix (B
oA 7 A= R) ZHWTER LT,
U T VH A 5 PCRIEEIZIL, ABI PRISM 7500
Sequence Detection System (777 A KA
A F AT BR) % ATz, & BED Foxp3 mRNA
&% glyceraldehyde—3-phosphate
dehydrogenase (GAPDH) mRNA & CHHIE L 77,

(8) Thl7 Z3bihE & %= OFEMm

BRED~ 7 A A anti-CD3 LA % fb
EIFT— T IL-6 (20 ng/ml,
PeproTech). & & HIZ 4 AR L7z, Hil
ZENY L, T PMA/ionomycin THIEL L7~.
AR CD4 B LN, AN 1L-17 &8s
biiR (BioLedgend) (2T L, 7 —
A M A—=Z—IZTHIE LT,

(9) MEHFHIIEAT
BFonifeT — XX ERIE AR HERR 22 TR
L7, #at#AA E71L Kruskal-Wallis @
L HEREEIC L VATV, p0. 05 THED
H DA Tukey & D \UME Scheffe D%
BEILIEIC KD ERBEMREEZITV., ZThEh
fEBRER 5% CRf L 7=,
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B DFERCIR L A 25 2 72 BED I3 0D OVA )
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Fig. 1 ERRZ /EMBRIERD OVARENEOREE
BITRIFTEE (ki)

MR Z /TERBRIRIE CRE Lz~ 7 AIZ OVA %
7 BMEEER O Lo H OVA N E L, OVA
T DRI ZHR Lz, SO~ T A0 5 sz
PR L., Total immunoglobulin(a), ¥ & O IgG Hifkb)
E#% ELISAEICTHIE L7z,  (n=10)

(2) ZERBECRIL OGRS A ARSI
& i‘@‘g’—/ﬁﬂ

JELH 0D T i AR L P B B B s IS D W TR
AL 70, OVA HIPRITAY 5 HERRHEAEIE, S EHE
TIHOVARAOBGICELVAREICKTFLE, 2
AUSPURRF R SE ER N FHE S, s
BRIl SN2 2 L EoRd, EEREIRE T
ﬂ%ﬁm%@b\ﬁﬁmwﬁﬁﬁﬁ%mbto
OFD | REERNTEEIHEE LR 72 2
L ERT, — . BEEE R ZRRIIRT IR b
L. BFEMET L2, Z OBEREROIERN
JBEAEHUR (OVA) M RIER 2R/ 5 72
® ConA HIlIIZ &L 2 HIFE & 770 L 7=, OVA %1
BHIZE 0 REEREFHE LI RHREEICE
W, RY 7 a—F 2 (ConA BIIEK) 12
PE S MRRESE N A Bl S iz, F LT,
TERLE R, OVA I X 2 HFE s D
FERLEREDOEF N F — ThHhoT-, LN
> T, ABEIOFEBRSM TITEEREE R I R

Vo —F 8% MIT4T 2 LAV L
776

(3) ERMBIURIOY A M A VEAICK
gj—ﬂ/gﬂrs
EIEERD AT = AL E U THIRE R 7
AAN—=THIRORSENRE Z 5D, ~V
N—THEDORINENFEI N TV D NG
D E ATz, BURRR R e~ L S— T flifia o
KEBEZFH~N D7, OVA HIIIZLE S Thl B
A A2 (IFN-y), BEO, Th2 BH1 |
HA v (IL-4) EARZFHMELZ, *HBEET
X OVA OFR G2 LD . OVA HIIFGAR A
IFN-y FEABMNMET L), EEEERIX
Z @D IFN-y BEAR T 2 @b L, [FN-y pEA %
H ST, o T BERmRIERIZ X D OVA
ROBEIZ LV FE ST Thl RO RIRE
DEBRSNTWD EEZ bz, —J7, HEg
REZBETIZ IFN-y BEAENMRREE L &5
AR L7z, IL-4 pEAT, S ERAFHEL
RpolHZ2ELR2TO THRIHIBRUT
Lleote, SEIOFEBRSEMTIX, OVA FriH)
A= TR Thl BMEN ICIEME (L S
TWNWBHLEITHD, SHIT, T OHERIEREIE
BUZ K5 AR RS PUR S RG22 6 D)
ZHARD T2 ConA FKIZ X B0 A R hA >
PEA R LTz, Z DGR, BERR IS THE B
1%, ConA BB LE 5 TFN-y BEAEASHEAN L 7=,
—J5 . HERRRZ BRHIRTREE & el L, AH)
XA BTz, o T, HERIRRIELUE
TR L Thl MO RISEREERIT, RV 2
n—FZAELTWDE LD TH D, xIREAE
BR~ 7 A CROGEER>FETH &
(2D ConA FIKIZAE D TL-4 pEA BT TE
MZzs Lo, EREFERICE->TY 114
FEAMINIE Z 5 0no Tz, —J7, EmRZ
BEETIE IL4 PEAK MEA A A 57, 1L-4
PEAITIERBIURMIC LY K& B L%
F7anE 5 Th D, LLEORERITIEROEE
FEHUZ XV~ R—THifE, FFiZ Thl ffao
RINENRERESIND Z ERNEZ BT,

(4) ZERRBERCIRILOHIEME T LI RIES
A

RO EEROFE R B = X NIIHR
BEFLA 72~ L R — T O RIGE I X D
LM S E R B3 B~ L8 — T 4l
Jal <o B 72 & ORH %m%#éTﬁ% A
o D HIEME T I (Treg) 12X v HilaE 4
EEET D Z LI IR A L ET D
BREZ LN TND,

GIE S B BT 5~ 8— TR B
Jd7e EOHEZ Ml 9 5 Treg A I
CDA+CD25+AAE & L CTHRFE S 4L, & D5Em
MR BIZIZ 7+ — 27~y F7 73 U —
LB KD Foxp3 WEETH 5,
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T 4 BITERRSZ 7K (FRA) NG SN TV 5,

LU S, 0 FR4 2 Treg MfEIZ JRTE
THAEHWERIIFHTH D, FrldZniE
FRAEHCIRILIZ X 0 FR4 241 LT, Treg HEREDS
EAF S D ATREME A MRat L 7o, BERE IR
\Z &% Treg i (CD4+CD25+FR4+#IAR) DA
Erovo—% A M A—=F 2LV LT,
BERES R CIIX REEE OEITA LR
Mmol, —h, ERRKZETHE LD A
1%, CDA+CD25+ffA, CDA+CD25+FRA+HH AR
DK TR A BT,

o NI RE R B E BB E 9 % Foxp3 &
R RBEDOEE 21~ 7o, RHEECIERN
I ERDFHEIZ LV Foxpd B FIHED
FRABEIN, ERREEER~ T A
ERRRZ BER~ T A L HICRHREEIC b
L. AEBENES7-, ZORRIL., HEREE
B, EMRZH L LICREEROEENTL,
nTreg 2L H720WEEZ NS,

(5) HEREBEBINOFEEA Treg, Th17 /3{Lik
R IT T

WA, Treg & IL-17 FEAEMIIL S L CEHEER
Th17 & DAL RIEMHNER SN TW5, =
No~TRAY RS in vitro T iTreg,
Th17 ZFFE L7 2 A, iTreg HEITIERR D
EREITEFE L TR T 28NS,
Th17 B IX, BEMOBEEITIS U COMEML
oo VLEDZ &0 BIERRIX Treg/Th17 D w[H
PRI L FHER Treg S{bIZE L T
HAREMER B 2 b D, FERKZIRETOR
EERTUEICIT Th1T DB IE TIiT &Y
iTreg/Thl7 /XT 2 2D Treg AL 72 RTL~D
TRIE2SE D > TV D ATREMEDN & 5, ZERE I T
REETOMEERMG D L < AL iTreg &
Dt Th17 SEDMEALIZ 72> TV BRI
EERIENCES L CWARREMER S 5, 4
% OWMBDLA A T = X LD ME
Thb,
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