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T, VT FPIHARAYREITXHOBEBIZZE DENE X
NTEY, 77V AR ET VT ZHLICKRITAET 4000 FEE S
BahT&Fr Y A XYY (Phoenix dactylifera L.y ODRETH D (LK
1988), —F, T— YV ORERSTICEISSBENBETIE, 2l LD
3500 FRTICIFIAET 7V A THEHEINLTVWEEE X LD (Copley et
al. 2001), 2R, HETEFRBIVCET AV IO -, BLEUEI —
2y N THHEEENTWD (Hong ef al. 2006; Rock er al. 2009),

FYAX VR UROEREAR (KEWVWHLOIX 25 A—FVIZR5B)
Thy, DEREDHBMIZBAET D, 7Y AV IIL, LR OBE R
RBECASTTEAZ LD, Ao LI, ZORETH S
T=VIE TOSCHORE] EHRENTWD (BREBESREEE 2007),
TV ORBMIFEFEICEL, HL< DL OHRENIL, BEME % it
TOHEANA (F¥ TN V) OBERKEER LR o T b (Murofushi
2009), BT — VI, MBOHALFVEZALTEY, BRERMIZLE
NTWD, TOLDHETIE, BBRT—VE, V¥ b, Va—2ABLT
BEIOMEELELTI— vy AR T P77 REO—HMOMMBE THENICH
BEENTWs, L2L, BRAERCBWVWT, BT —VIZEFLALHEE S
NTELT, BEBREFELLTKWIZIZITIV—1 (Prunus domestica
L) A F 7 (Ficus carica L) DR CHEV, MEEE S HIFIC X
L&, BBREIIBITILI AN VBLIOATF TV I7OFEHMNEEITIENE
u, 9 3,200 b B LV 13,000 > THY, FHBARBITZENE N,
10,000 F B LW 1,100 b TH 5B,

M, 7778 REER (UAE) 213D L3 2 EMOE A~ TIX,
BEOBILOEDOERELTTFYAYVOHELZHEL TS, &



(2 UAE Tk, +E/MPLRBEEBML AT L2200 AN RAKER
E+ro 2 fTTohTEY, TORRE L TE L L 200,000 ha Dikik
R L CWwWad (IUA 1997), UAE OER T — Y IINEEIL 1961 £
6,000 R Tholzb DA, 2001 £IZik 318,000 b & 53 {FITHM
LTWd, LL2nsb, ZOBEBEIL 5000 Fricd 8EoTWd,
COERIZ, FT=YRI gy RXRRT7 VT O—HOMBLTITEENIC
HEINALTVWDIY, BPEZFOCEZSOEA TIX, TOHENETZLA
ElpgwnwzZ stk sd, LrL, =22, RAKitl, #» 78, BE,
EAIVBIVIRXATINVORARRERSDPEBTCEGENTVWD Z &IT

Bfmon Lz A5 THD (Murofushi 2009), Bb® T, T—VIIRETH D
b, RV 7=/ —NAREEEREEEH, TLLITITKkL A&
BEBENDD ZEBRRBIND,

— I, B DPEBEKEZ LA, BELE IR I
%, KN THELZEETLIHRE, BELERPOBEA~NTRINI R
W2, BEZEBRETLIHEA LT LN, HICABERIZBWVWT, AIE
TEFRER, BHEIMNRAERCERT L2, 28 EFEZONIED
FBITEBTHY, RAxREHOABFEMBLZITRL TWD Z LITEM
DL ATH5 (Mebius & Kraal 2005), BSK ST, BEMiL#E D 5 0
i, ME Y RI7B (M AR—F—) 2N LTCOHRBE LR
DEEBEMICBETZ2ZLERNTEDLI LD, —RIZKESFOEMES
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CHERT 220 T, "Mz AviROGEMBRY Vo RELMIKE
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EZTZEEAMDEZATH D (Platts-Mills 2001), Z D Xk H iz, 1 &
TUAX—DORBEZFHREEEFCOVTEMEHEINSoH 52, B
%%Kﬁ%@%%@ﬁ%ﬁéhfn&wo%@tw,m7vw¥—%
RREZAT O EMETOEENBE I T b Tnd, 20—2L L
T, RNV T2 ) = NVBRBEETOND, I, A BREERITEFENLD T
/) —LVEBEO—DSOTHhHDd/Z/una s B (Kim et al. 2010) X, U I
FIZEEND T a7 =Y U8 (Akiyama et al. 2000) 28, =7 R TH
WT T HETUAXF—EREZBERTLIIEPHREINTND, BHRT —
YHIZE, T/ —VBES ST T 2 EBREDRNE TN
(Mansouri 2005; Al-Farsi et al. 2005; Hong ef al. 2006), S~ E& D 2%
EWVWIOBMBEORY 72/ —vEEE VI HE (Vinson er al. 2005)
NHD, TOZEnb, T—YBRHTLVLAXF—HEZ Lo E ) X
BLOodbEZATHD, L2L, 7T LA —HEEILELY, 77—
YORERGHEEBEICEHTIHRIZZILEAEENRTI RN, DK
IMRBFEMND, KGwGXIE, EFAEENFLIBTTVDIIZLE 0D
b9, TOEBNRBEICLODVWTIELAEHEIN TV RENT—Y D
REREMEL, v URAEAVWTBERLEERZ2 T LD ELOTH B,
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Do RWT, ELETIE, 7—VHdHPOMEERELZERT 545
DRIEEITR-TEERERRD, /72, EZETIE, BEHICT VX
—EREZFERT L~V RET—VHEHWERNERS CHEHELLEA O,
TLVAX—fEREZOHEERFOLEMERNTHRELR~D, HFEIZ,
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HYERMER THEE LEBED, TUVAX—EREZOEERFOLE
LERRBERERRD, S, FRETIE, 7—VYHEHIOT L
NWE BB SOREEZITR-TEFEREZERND, REIC, FFFEIC L
WELNTTREEZRIEL, TOEBERELERT D,



FB—E F—Y, IVr—rBIOAF 7t wRNIENCHE L
BE~T ADHEER

VTDANRIIZEST, T—=ViF, BELIXTINREDRE

HE T
REEBFICEDAN TH D (Al-Shahib & Marshall 2003), £ 725 — VYV IZ
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H

&
, PLE M (Sallal & Ashkenani 1989) CHI E # M (Shraideh er al. 1998)
BEREENDZIERALNANTEBY, RBEEICHTIEHREL LT
DEBIZHR>TWND,
BEPAEIZBWWTT =YL, —#HOoY —AXEROFEERELTHWVS
NTVER, ERERCEBRELLTCATIEERIRY, BRAEICE
WTAEREPCHBRELLTRLARVERIE I V-0 R F T 7N
bbb, TN—VIEBETTOa— I AMEREIR TS 50 (Kayano
et al. 2004), XKV E L ED THRALEH THE I N TV D (Kosar et
al. 2009; Slimestad ef al. 2009), £ > FiIZB W TiL, T, RHAAMARE
FOREZOESH R EOHEEOEDICOLAVWLRTE T, —F, £ F
PriRa—nuny R OAF 4+ F L —=T U HF (Teixeira et al. 2006) %
FUL®, MPEZ2EFOLHAEH TERRE E TV S (Guarrera 2005;
Chatti et al. 2010), 4 FY 7 b E o, FERLEROEK L L THEKMIC
1¥%é%vt%t.«mmmm2mw%

HE, TNODOREZCIAEEBEREZTFTH LEOIHEND D Z &M
HohicEano220d 5, Bl X, 7—YRZIEMLEBEFD IV — R LJ5
BELARAVERTIWEDIEREDE (Rock ef al. 2009), 7 /b — 2L fuiE
@O LDL 2L AT —LVEEZKT IR 5I1E7% 5 X (Tinker et al. 1990)
BLOAFTVIIZE IDL a L AT e —LVEDORELRD U RZ N
JEEFERTER DT/ 5 & (Vinsoneral. 2005) 72 ERH 5 Z L B
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FEHEIZIZEATHAOLN TN EE > THIEBE TITR LV,
FITAETIE, b 3 BEHOREHEMRNGAE CRE ~ 7 2
=

=]

BEL, Mg XA VRO EMBEETEREL -,
MHEBLOHFE
1. ¥ &t

Spectra/Por CE # #7 F = — 7 (100-500 MWCO) X Spectrum
Laboratories, Inc. (Rancho Dominguez, CA, USA) "6 &k, 7 4 ax Y
A Y v (PE) BE#H~T A A &% —7 =8 (IFN)-y monoclonal
antibody (mAb, clone XMGI1.2), PE @~V X S F—a A F
(IL)-4 mAb (clone 11B11), PE #E#H L~ 7 A IL-12/IL-23 (p40) mAb
(clone C15.6), B4 F {Z#HL~ v X CD4 mAb (clone RM4-5), &2 F
VEH T~ Y 2 CD49b mAb (clone DX5), ¥ A F U EHE~ U A
CD11b mAb (clone M1/70), B X V7 4=z ) R Y /T = 5
(PE/Cy5) A ML 7 ¥ Y i, BioLegend (San Diego, CA, USA)
IvEEALE, V7P ABFA), 14 /) ~A4Y>, AL 7 b
AV BEOTAAER—A 12-3 U AF—k 13-7&F — F (PMA)
W, A MiETE (KR) X Y H 7, IntraPrep I¥, Beckman Coulter
(Marseille, France) L VW A L7, FEFl Yy BRI ME (FBS) IX,
HyClone Laboratories (Logan, UT, USA) b/ 72, ~=3T U »iL, MP
Biomedicals (Costa Mesa, CA, USA) X Y & A L 7=, Roswell Park
Memorial Institute (RPMI)-1640 X, AAKHEE ER) LVEALL, &
D ORFE T2 THERFEEAEZH VT,

2. REHME Y OFRA



TI77EEREEEM (UAE) TIREINZEBT — Y IIALEL (EX)
PO EINT, BRIV VEEBATFUVIEIEXRRELRTLTE (ER)
FVEBALLE, EHBREENOETEREL, BEREBEEEZEAL
FEH SxSmm WHFIZEMLE, N5 H 1,000 g % 9,000 mL @
BAEAEART 2 REERMBH L7, MAHEZ=EOHBE (5,000 x g,30 &
M) 2L, LEZzENERGELZBL, £ E L, T—Y, 7
—VBIRAFTIE 1,000 g MO OHMHEHMOERIZZENEN 675 g,
593 g BX W 525¢g TH o7z,

3. ;U RDOEHEEBFRBR

5 B O C3H/HeN B~ 7T X%, HA SLC (5[M) LVEBAL, 23
£2°C O 12 RKEAFEAY T, ~UvXHEEER (VX ILVER,
HE) T 1 BF@AEASTLE, RWT, Fig. 1l AR LEFIECTCRBRET 2
1T o7, Bl b, ~UR% 5 KT D> 4 BT, Table 1 1T/ L 72 FA
BHiER o 4 BEOMET 5 AMAFT L, B, &MEPORE L
ZUoRIJEORBERZFIETCR - L, At KITEEHEREL,S BH
FHE®R, MBLBE A LREERL, #8832 ETCELELD
MR EER TR L, BBt L, 72, ARRIZBEABN®E
D5 THHORBESIOCERICE T ER] & TBHEROFEEL X
OCREFICEHTLIEE] , TOTEMNRFEFBIIBT28WERD
A RITA I, ERBHICH L THREOERED S & TITo T,

4. RN & N A =L BRSO TR

C3H/HeN B~ U AL EEHOICEBERE XA = VK Z B L, 5% FBS,
100 IU/mL X=3 U rBILW® 100 pg/mL AL Fbr~=A T 2ET
RPMI 1640 i CHERB OV VI A ZHAVWTTEICHEHBEMF L, Mia



Pre-breeding Test-breeding
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Figure 1. Experimental schedules. After pre-breeding for a week,
C3H/HeN mice were given the extract-free (control), date extract-, prune
extract-, or fig extract-added diet between 6 and 11 weeks of age. Spleen
and Peyer’s patch samples were collected at 11 weeks of age.



Table 1. Composition of diets.

Extract-free  Date extract- Prune extract-  Fig extract-
(control) diet added diet  added diet added diet
%

Fruit extract 0.0000 10.0000 10.0000 10.0000
B-Corn starch 46.5692 46.5692 46.5692 46.5692
a-Corn starch 15.5000 15.5000 15.5000 15.5000
Ovalbumin 14.0000 13.8720 13.7090 13.8530
Sucrose 10.0000 0.2800 0.4000 0.2800
Cellulose 5.0000 4.8480 4.8910 4.8670
Soy oil 4.0000 4.0000 4.0000 4.0000
AIN-93M mineral mix2 3.5000 3.5000 3.5000 3.5000
AIN-93M vitamin mix® 1.0000 1.0000 1.0000 1.0000
L-Cystine 0.1800 0.1800 0.1800 0.1800
Choaline Bitartrate 0.2500 0.2500 0.2500 0.2500
TBHQ 0.0008 0.0008 0.0008 0.0008
Total 100.0000 100.0000 100.0000 100.0000

2 AIN-93M mineral mix: calcium, 0.52%; phosphorus, 0.23%; potassium, 0.38%;
magnesium, 0.05%; sodium, 0.11%,; iron, 34.25 ppm; zinc, 36.76 ppm; manganese,
11.09 ppm; copper, 6.73 ppm; cobalt, 0.02 ppm; iodine, 0.21 ppm.
b AIN-93M vitamin mix: vitamin A, 4.00 1U/g; vitamin D3, 1.00 1U/g; a-tocopherol,
75.00 [U/kg; thiamine, 5.00 ppm; riboflavin, 6.00 ppm; niacin, 30.00 ppm; .
pantothenic acid, 15.00 ppm; choline, 1000.00 ppm; pyridoxine, 6.00 ppm; folic
acid, 2.00 ppm; biotin, 0.20 ppm; vitamin 812, 25.00 ug/kg; vitamin K, 0.86 ppm.



PRI, AT 3 BEELESR (1,500rpm, 5 o) L%k, &
MBS 1.0x10° H/mL AR XIS CHAE LA LOZMBEEBIKE L
7=,

5. KBS D Bk BE SR AT

JRfg M f & XA = VRO MBRRERRES X OMBRAY A4 F U A
CORBIT, BERBEREAEIC LY F T (Tobita et al. 2009), Bl ©H, 20
ug/mL BFA, 2 ug/mL A&/ <A 3,20 ng/mL PMA B X 10% FBS
% & 10 RPMI-1640 FE#i (%6 L /- M Ja 72 ¥ (1.0x10° f@/mL) %
37°C, 5% CO, FIET T 4 RHEEE L, FEMMEIZ, 100 FHRL L
A F UEEB~ U A CD4 mAb, B4 F VEEPL~ U A CD49b mAb,
FiEeAF BB~ A CDIlb mAb % 10 uL 02 T 4 °C T
15 EHmEL, 100 FFKRLEZA LT R 7 EY-PE/CyS & 10 pL
Mz T 4°C OEHXT T 15 SHME L 72, IR\ T, IntraPrep Reagent 1
% 100 pL Mm%, BEEHX T T 15 S HKER, IntraPrep Reagent 2 %
100 pL MAZ CEBEEX T TEHIZ 5 PEHBHELE, &%BIZ, 100 F&
R L7 PE #E#H ~ 7 A IFN-y mAb, PE E##H ~ 7 X IL-4 mAb, £
721X PE E#i#Hi~7U 2 IL-12 mAb % 10 uL X T 4 °C OEHX T T
15 pHIBME L, 2B, MRAOESRIS I CEREOHFRITIL, 5% FBS
4 & Hanks’ Balanced Salt Solutions (HBSS) % A\ 7=, M pE £ X, Guava
personal cell function analyzer (Guava PCA, Guava technologies, Hayward,

CA, USA) IC X W EIE L,
. R AT

BRI TEHEEIZEERECRL, FHBOLBKIIF Xy POZEHL
B 4 B T (one-way analysis of variance (ANOVA)) (2 X VW MEH A E
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EZEOHELEZFATZ, 2B, 2 TOREE DL, ystat2004.x1s (EE XK EH
f, B &), Microsoft Office Excel 2007 (Microsoft, Redmond, WA, USA)
BLXO=I7EA#E 2008 (E2FEHRY—E R, HE) 2HVWTIT- 7,

R

1. vV ADFE

WMHEHERM (= be—n) MEFERCT—Y, 71— B LY
AF 7 HEMEMEARNTHEE LYY AOKEEI % Fig. 2 IR
L7, Fig.2 7»6, BMHHRMEAR THE LI~V ZAOKEIZX, =
P — V@A THBELEGAEEBLTEREZEIRVWI ENDNS,

2. JEfE D IFN-y'CD4" #Mifa%k & 1L-4"CD4" i fa 3k

aviir—A@BBtRETF—Y, PL—rBILOAF 7 HHEYE
MEARCHE LE~TY ADORKED IFN-y'CD4" M %k & IL-4°CD4"
MR % Fig. 3 WRL7Z, Fig. 3 b, F—YHHEWHRMEAR CHE
Lz~ Z20OEKO IFN-y'CD4" M $ix, = v b o — L& i
TN — v ERRAF /7B ENARCHRBELEZEA LKL CH
BIZHEMNT 228 b0d (P<0.05), —FH, 77—, 7Lr—rEBLO
AFVI/7HMEDERMANTHET Lz~ Uy 2O MR 1L-4"CD4" #ifa
Bix, syt — A THBE LESALLERLTHEEEZET RV &
DO 5bH,

3. %4 = )LR® IFN-y'CD4" M $ & IL-4"CD4" a3k

avybhbe—NERERCTF—Y, A BILRAF 7 HHEDR
MEAE THELEY Y ZRD A = LIRO IFN-y'CD4" # fa % &
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Figure 2. Changes of body weights in C3H/HeN mice given the
control, date extract-, prune extract-, or fig extract-added diet. O,
Control; M, Date extract; <, Prune extract; A, Fig extract. Data
are presented as the mean = SD (n = 5).
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Figure 3. Number of spleen IFN-y*CD4* and IL-4*CD4" cells in C3H/HeN
mice given the control, date extract-, prune extract-, or fig extract-added
diet. Data are presented as the mean = SD (n = 5). Items indicated with
different letters (i.e. a, b) are significantly different (P < 0.05).
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IL-4°CD4" #if% % Fig. 4 /R L7z, Fig. 4 b, 57—, )L —
BIXPAF T I7EHHEMER THEHBELESY ZAD N Z VRO
IFN-y'CD4" Mifa$ix, = +r e — L @B CTHEELEE G LEE LT
AREIZEMT 22N bd, £/, 7—VHHHENERS CTHEHE L
Tev T ADNA T )LRO IL-4"CD4" ffadkix, = v b v — L&k TH
BLESGAELEBRLTEBABERIZSDZZ ENDN5,

4. JBHg > IFN-y"CD49b" Mm%k & IL-12"CD11b" #l £k
ayvirr—nAEHEBERCTF =Y, PA—rBLOAFV 7 HHEYR
ekt cEHME LELE Y 20 MK O IFN-y'CD49b" Hl Bz % &
IL-12°CD11b" M A%k % Fig.5 IZF L7z, Fig. 5 b, 7 — VWA
MR CTHE LI~ U ADMIEO IFN-y'CD49b" Mifatkix, = b m
— VBB R TIV - E R F 7 ENEN CTHRE LS
LB LTHENMEmMIZODIZ EXL2S, £, T—VHEBEM
AECTCRABTLEYY AOMED IL-12°CD11b" M, = v b e —
NEABT RN = EEBAF V7B RNEAR THELEZS S
CHBLTAEREBMNTLIZ b5,

5. XA =L D IFN-y"CD49b” Mifa%k & IL-12°CD11b" ik %

a2y he— VR ERCT—Y, T BIOAFV 7 MHDIE
MEE CHEELEZY T ZAD2NAL VRO IFN-y'CD49b* Hll fa & &
IL-12°CD11b" #if@$k % Fig. 6 TR L 7=, Fig.6 %, T—Y & 7 —
VHEMEMEAR TEEBELE T RAD N, TR O IFN-y"CD49b"
L, =y b —n@EBERLEAFY 7 MEERNERSCEE L
BHELHEBR L THABCEMN T2 P b0nd, £/, 7—ViHEME
MEARCHB LI~ Y AD XA =)V O IL-127CD11b" M fix, =
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Figure 4. Number of Peyer’s patch IFN-y*CD4" and IL-4*CD4* cells in
C3H/HeN mice given the control, date extract-, prune extract-, or fig
extract-added diet. Data are presented as the mean = SD (n = 5). Items
indicated with different letters (i.e. a, b) are significantly different (P <
0.05).
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Figure 5. Number of spleen IFN-y*CD49b* and IL-12*CD11b* cells in
C3H/HeN mice given the control, date extract-, prune extract-, or fig
extract-added diet. Data are presented as the mean * SD (n = 5). Items
indicated with different letters (i.e. a, b) are significantly different (P <
0.05).
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Figure 6. Number of Peyer’s patch IFN-y*CD49b* and IL-12*CD11b" cells
in C3H/HeN mice given the control, date extract-, prune extract-, or fig '
extract-added diet. Data are presented as the mean £ SD (# = 5). Items
indicated with different letters (i.e. a, b) are significantly different (P <
0.05).
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vhrae— Bt R TIN—E R RATF Y o RN E R CEHEE
LESE LB L TCAERBICENTAZ ERNDLND,

% £

FTYHMEYEMEE CHAE L7 C3H/HeN %~V XD/ A T )UK
® IFN-y"CD4" #i 2%k, IFN-y"CD49b" MMk L U8 IL-12°CDI11b" #
K, s b — LA CTHEBTLESEA LR L TCAECHEMLE
(Fig. 4 & Fig. 6), £7=, V=0 BLOA F V7 M BHEMEE CH
FELl~v T AD/NA T )LHRO IFN-y"CD4" M $, ¥ OiC 7 v —
HHEMEE CHE LIz~ 202X /)L O IFN-y'CD49b™ Ml i #
X, arybter— L@ THELEASEGLEBRLTCHERCHEML = (Fig.
4 & Fig. 6), L2 L 72HRn5, BEE®O IFNy'CD4" M s I O
IL-12°CD11b" Mfa % % A BICH M S & 7 01X 7 — > #9067 6}
THBELIEHEEDODH TH o= (Fig. 3 & Fig. 5),

CD11b iF~v /7 m 77y —VeHRMRBOMAYLMBEERZED KT
» %5 (Ammon et al. 2000), IL-12 XZZnN b OMBEIZIVEELAIND E
ZEH A P I D—DThH B (Fearon & Locksley 1996), % 7, CD49b %
FTFa2I70FT57— (NK) MilEOoMEKEEmILE TH Y (Biron et al.
1999), IFN-y ¥ NK #Mifja=< 1 B~ X— T (Thl) MlEIZ LV EA X
nNa¥% A4 s A2 ThHD (Fearon & Locksley 1996), — iz, IL-12 X
NK M oHEBEEEELLEZFEL, I LY NK #MAEIE IFN-y %
FEETHZ ENHM BN TWD (Fearon & Locksley 1996), Bl %,
IL-12°CD11b"” Mfa oM, 2 EV v w77y —VHOEMIT, NK
(IFN-y"CD49b") fil oM+ EL, D2 L b, RETHLNLLER
AN, 7—VHEBE TV - HEREI AL D ARIZBNT, v 7
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n7 7=k b IL-12 2FEL, NK fil@OEEMIIZETELZ L
WrRBEhs, Lnl, 4 F Y7 #ilH%IE IL-12"CD11b" il fa 2 & &
ERIEZX 2N ERTIBEIND,

v~ /ua7y—VOEALAT D IL-12 X, 74 —7 T (Tho) ME»H
Thl MR~ 2 {EE, 1S IFN-y'CD4" HMifa k2 # i & & 5
(Abbaseral. 1996), 2D Z L &, RETEHEONTEHER LY, 77—V HH
MITHEE XA = VR OEFICEBWT, ThO Milds Thl ME~FE 7
DB ENTRBEIND, ¥, 7V—rHEB IS F O 7HBMED I
NRA T VIRIZEBWT, ThO #MAia%d Thl ME~FET L LR TIBIN
X

BRI~ 72 k5, BBIZAFAFEIZESBEDLY, XA = VIRITE
BEORBEREICE DS (Mebius & Kraal 2005), 5 — > fith#i%, &
ERXAL VRO FIZHR LT, IFN-y"CD4" M A2 %k, IFN-y"CD49b" #i
B LU IL-12°CDI1b" Mz FEICHEM, 2 3EMsE2HEHM
WZhole, ZTOZ b, 7— VBT OEMERDITITIESF KD
BEEN, TARERNICERENZHEBBRIZEL, T2 TZLLOM
e EZzEMIEr 2R HEEIND, —FH, 7Vv—riiEwix, A=
MR L TR EAOMAKZAREICHEMN, S3@BMsEs5E8mIC
ooy, BMIgBIZx L TIEEEBERIZEIR o2, 202 L1X, 71—
YT OEERSITIESFRITHY, TR A = VIRITH L
TERT I, B FEPEEENTNI ERHEEIN D,

v /m 77 —YE NK MBEBIIBERMRAERICKIT 2 KEDN#EKX
ISDE 1 BMTIERTA2ZLIZAMDEZ ATHD (Taylor et al. 2005),
by T, v /e r7yr—vY% NK MiEIZ, BEEMRICELTHLMRE
EEARLUAEKBHICES L TWD (Biron ef al. 1999), DI &L, K
BETHONEZRER»S, 7—YVHHEBEIERIE S N4 = LERIZEWT,
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v /7ua 7y —ICLD IL-12 FE L, NK MifaoEEiicidzz s <
T ETHBMEREESHEBMT I ERNRBIN S,
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L3y

C3H/HeN R~ UV ADEHEBERBRICBW T, 7—YHHE®mIX, r—r
RAFTIIMEMERZY, BRIBICB W CHBEESREICE DL 5K
ZEMEE, £, T—VYHEBIEZ, TA—RAF T HEH LR
RISz viRICBWTHatERECEHb2 Mz msE, Z
NODORRELS, T—VHHEYIE, 2FBLUKBEAEROBHFICE
WT, AR EZHMBR I L2 LRATBRIND,

21



BIE T oS R R AR O R

REICENTC, 7—YHE®IL, C3H/HeN F~ U XD ElEL & O
A VKD Thl A, NK iR B IO~ o077 —VEHEAEEI
B LOEMERCSEYE, T—VHMEBHFTORSTD I b, [ARE
NOEOERIZEIELLONETIELOHDEEZATH D,

—I, REOXTERD T, BE, ZRERBL ORI 7=/ =T
Hb, " MEURRECZIEENDIZHEETHLIN7F L, 7y biTEK
W T IFN-y "/ E O % A4 bW A P ORBREZEMSE DL L&
(Inngjerdingen ef al. 2007), £ 7=, p-Z Vh ik, =7 a7 7 — U & #
EE, MBARBIOERAGHHICH L THBEREEL LS LR REINT
W3 (Yun ef al. 1997; Liang ef al. 1998), & 562, RY) 7= /) — V%%
S Eaa7r REREYWE S v MCERESE S L, IFNy X HT 5
M2 #EMmEE 52 & (Ramiro-Puig & Castell 2009), £7=, AV »
CaREWMEDN, T AL ZNARMIEERZERICBW T IFN-y 2 &
DY A PIALORRAEZEMETSHZ L (Katoetal. 2011) R EBHS
NTWnd, ZOXHE, REHHEVHIEENDISHEERSLTY 7=/ —
MR MBEEREICBDLDLIMBEST A NI UEEZENT LI ERAL
NTEY, T—VHHHIZLELORBFTEND Z EBRHEEIND,

FITARETE, - VHUEDZRABERICHERIT LI L THOFED
EHOFHEEITR Y, £ FEBESS DO IFN-y BRI RITTEELZHFH A
7o S8BT, IFNy BRI FEEAPRONTZEZTICOWVWTIE, £DK
DOREZITR T,

MER X CFH ik
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1. #1#

Spectra/Por CE #E #1 9 = — 7 (100-500 MWCO) X Spectrum
Laboratories, Inc. (Rancho Dominguez, CA, USA) 6 & 7=, [RILIEE K
YM-1, PLCC, PLGC B L ' YM-30 i Millipore (Billerica, MA, USA)
KX VEEALTK, Trypsin i& Sigma Chemical (St. Louis, MO, USA) 7 5 &
7z . TRIzol Reagent, dANTP, & J (8 M-MLV reverse transcriptase %
Invitrogen Life Technologies (Carlsbad, CA, USA) 2» 6 A L 7%, SYBR
premix Ex Taq mixture 3% 7 7 X4 4 (EE)L Y& 7=, Sep-pak C18
cartridge 1% Waters (Milford, MA, USA) WO ALE, 70 b T F =
B% (protocatechuic acid), ~XZ /L =2 = (pelargonin), H 7 = BE (caffeic
acid), 7 = /b 7 B¢ (ferulic acid), ¥ X 7 v m 7 B (chlorogenic
acid) X7+ =2 (EXE) EVBEAL, VU v 7B (syringic acid) 1Z%n
FMETE (KK) » 5% 7=, ABEE labeling kit i J-A A4 1+ I VX
GRE) KVBALL, MEOHMEMSITICAVNTESNKLEBEKR, Mg
OEMBEARE, BLXUEHAOHARBIIBZE-—FEICE L, TOMDORE
FTaETHERFEHEREL BV,

2. TV LTI A— YOS E

T = (675 g) &I — (593 g) WHMmE 2,500 mL DOEEKIZ
A fi# L, Spectra/Por CE dialysis tubing 100-500 Da MWCO WIZEA L,
AEAKIZH LT 15°C T 16 FE&EN L7, EHHZEEZ Stirred
Ultrafiltration Cell (Model 8200; Amicon, Danvers, MA, USA) & 4 fE¥H
DEEEE, BN H 1,000 (YM-1), 5,000 (PLCC), 10,000 (PLGC), and 30,000
(YM-30) Da MWCO Z AW TRABEBE L, ST ENEEKZ KK
MWCO f& (30,000 Da) IZF @I/, BBEKE BB % B 2 12E X
L, RiIZELRZEOFZ @K% 10,000 Da OEBEICEBR S EL, I B
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10,000 Da D F B % 5,000 Da O JEBEIZ, 5,000 Da O FBIK %
1,000 Da OEBEICIEICEFB Y-, EFREOEKEZ 10 mL OEZ
KICEEE LR B L, 30,000 Da BL k= (30,000 Da & i 7% #), 10,000 ~
30,000 Da (30,000 Da F%iB¥KE ~ 10,000 Da JE @7 ), 5,000 ~ 10,000 Da
(10,000 Da FE@#K ~ 5,000 Da JE@F%¥%), 1,000 ~ 5,000 Da (5,000 Da &
B ~ 1,000 Da J& i %ﬁz«&z) B XL W 500 ~ 1,000 Da (1,000 Da JEi& 7%
w) © 5 B2/, 7—VHEYOZEESONEIT, 02 1.91
g,1.48¢,0.14¢,0.59g, BX W 1.80g T, /L —>2Tik 1.10g,0.20 g,
0.03g,0.12¢g, BLWV 2.96g ThH o,

RICT =Yooy F8 30,0000Da L EDOES (0.5¢g) % 20 mL
@ 0.05 M sodium phosphate buffer (pH 7.2) IZEME L, FiET > E=v
L% 70% BEICAZDZETHERMLT 4°C T 16 BEFE L, KRV T
= OB (20,000 x g, 30 Sy f) 2TV, ALCEEEY EREEKRIC
A% L, Spectra/Por CE dialysis tubing 100-500 MWCO WNIZEA L T L
AEEHHRICH LT 15°C T 16 HEN L7z, BMRREZEEELEL,
70% BB 7 v =7 LAWEE 2 E LT 0.14g EIR L, AR, 7 —
YHIH MO FE 30,000 Da L EOHE4S (0.5g) & 20 mL @ 0.05 M
sodium phosphate buffer (pH 7.6) IZ&FfE L, 0.01% (w/w) OEETHY
73 (Sigma-Aldrich, St. Louis, MO, USA) ¥/ L T 25 °C T 16
REFHE L, =% /) —NV% 70% BEICRL52ETHERMLT 4°C T 1
B EE L, mOoBE (5,000xg,20 o) 29772 -72, EL-ILE%
WL 70% =&/ — L ikE@Ess e LT 031g BEIRLZ,

3. A VIR EIIR O R L EE

6 B OB C3H/HeN R~ A XD XA /L IREZEEHEMICEIL,
FE—BIZHELU TS AVRMIEBEBREZFAH LZ, XA = VIR R
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BIE 1,000 pL #FEJE 24 Y =)~ A 7 27 L — k (Sarstedt, Newton,
NC, USA) 2L, HEBE 0, 50 B LT 100 pg/mL 272D £ i
0.15 M NaCl &% 0.01 M U v EEfEE K (PBS, pH 7.2) I[CWEM L -
REMEY, T FRKEBE 4nmmol/mL IR D LI AF ALK
¥ F (DMSO) WWHEM LUTIZEEERY 7=/ — V&ML, 5% CO, F7E
TT 24 ] (CBEBEFRBEMT) 7013 48 R CHAEEREEN) B
Z L7, DMSO OERKEERX 001% &L, TOREIZCBWTIIMEE
RN AL,

4. BAS T F BT

BEFREALIVE, VIAVEA LFEE-FY 27 —¥EHEKIS
(RT-PCR) IT XV EH L7z, AL, HEE LA = VKM% PBS (pH
7.2) T&ELOPHEE 21T\, TRIzol Reagent 1 mL # %, 5 &R EIRIZHK
BL-, MEH®%, 7eodk/La 2000l 2%, 15 PREEBHRL T 3 4
MERICKE L, KWT, ELOoBEEZITY, BIRLZKBIZA Y TR
BT a— b 500 uL 22T 15 BEEHRE, 10 HEBRICKE
L, HME#, BELABECIVELRTETLEIC, 75% =& ) —)-25%
vIFrrvub—3RFx— b (DEPC) MLHE /K 1 mL ZMmx CHBEL, &
b AE#H RNA & Lk, o 7c# RNA [T DEPC LEKIZE
fif X7, ¥ RNA 1 pug/plL (2% L C,DEPC 7K 3.5uL & 10puM AV
2 d(T)s 774 ~— 05uL Mz, 65°C T 5 pEMEE, Ebi
Xy LT, k&%, First strand buffer 2 uL, 0.1 M DTT 1 pL B X O 10
mM dNTP Mix 0.5 pL. DR B M-MLV Wi EEEE 0.5 ul ZHEM L
Te¥sW 4pl ZM LU T,RT KIS &1T 27, RT RIGi%, 42°C 50 43 [
B I 75°C 15 43T, PTC-200 Peltie Thermal Cycler (& A Y = A ¥
¥ NS, ER) ZHWTITo72, RWT, 617 ¢cDNA I uL
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1Zxf L C 2 x SYBR Premix Ex Taq mixture 12.5 uL, ##i/K 9.5 pL B &
W& A4 ~— Forward & Reverse # & H {2 1 pL ¥ 28HML T
PCR it & 1T »ole, ERALET 74 ~—OHEEERF X, IFN-y IZB L
TIX Mizutani et al. (2007) {2, GAPDH 2B L Tid Tobita et al. (2006)
W oTe, 74~ —HERF OFEMIT Table2 7 L7z, PCR K&
i, Thermal Cycler Dice Real Time TP800 system (¥ 7 7 XA ) # A\
T,95°C5 MEB IV 60°C30 WEDOKISE 40 EITo 7z, BlzF
REIL, LE Ct ik (AACt ) WX CTHYEMERZITTo., BEF
FERLXLVOMEY 77 L AEBEFIE, GAPDH # Wiz, 2B, &
BETFTORBAE, EEHMEH/ R 7)) —VEERMOEEEZ 1 &L
TREDHEIBFEE L X)L TRLE,

5. 2N A = VAR A BE D B BB F AT

NAZNVIRMBOMIBEEIRE EMBEBANY A N1 o ik,
FE—EICH¥ U7, ME%L, Guava PCA (Guava Technologies) (& & V |
E L

o

o

6. BEEWHKE s~ ~rF 7 04— (UPLC) fEHT

ToUHME® (2 g) & 0.1% FEEAEXEKCEMRIYE, C-18
Sep-Pak (10 g) #— kU v ¥ (Waters, Milford, MA, USA) Lz 7 7 Z
A4 L7, C-18 Sep-Pak (10 g) —hFU v EHoNLEDHAF /) — LT
EHLEE,0.1% ¥XBEARABKTEEEERL, 80mL ® 0.1% ¥
BEAKEI—FY vy VBT ETHRERTZHEVIKL, RWVWT
120mL @ 50% A%/ —NVki2@BT L TRERSEBFHSIE 2, B
i -2 —x U7y R —F—CEZEEML, FELBRIT AR
U7 =/ —)VES%2B, WEIX 107.8 mg ThHolz, AV 7=/
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Table 2. Primer sequences in this study.

Target Sequence (5’ — 3')
IFN Sense AGC GGC TGA CTG AAC TCA GAT TGT AG
i Antisense GTC ACA GTT TTC AGC TGT ATA GGG
Bik Sense CCGTGTCTG TGT TTG CTA
Antisense GGT AAT ACT GGC TCT GTG
Itk Sense CTC CGC TATCCAGTT TGC TCC
Antisense GTCCTT GTT GAG CCA GTA GCC
GAPDH Sense CCA CAG TCCATG CCATCACTGCC
Antisense GGT CCACCACCCTGT TGC TGT AG
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— JVE 431X 200 mg/mL DEETRA Y J — VICEMR L, UPLC it L 7=,
UPLC T &k A &5 # 1% ACQUITY™ UPLC ¥ 2 5 A (Waters) B L OF
BEH C18 # 5 & (2.1 mm I.D. x 50 mm, 1.7 pm; Waters) % i\ THT 722
S, A= T T AT AOBREIZTENEN 20°C & 40°C I
REL-, BEMHEIIX, (A) BE LT 0.1% MY 74 ufi#E (TFA) &
HAXK,(B) #ELT 01%TFA EF 7 b=Hr U L% FH\, 0.50 mL/min
DIEHEEICRE L, /9 Y= PEHIZ, B) BE 5-15% % 0-10
55, (B) E 15-95% % 10-12 43, T L CHMEHITRDL v 7T A
WWHRE L, BHKIZ 254 nm DR NE L, 200-400 nm D X7 b L
FRET D74 PFAA—FT LA KHEZE (PDA) ZH W,

7. BE KA AL AR AT

VEHL AR O AT 1 Yasuno ef al. (1999) O FiEWLit»7=, b, 57—
D45 FE 30,000 Da LA EBES (Spg) 2 4-7TI )V BEEFEBF
T AT )V (ABEE) ZE#fk¥x vy FZ2HAWT, MAKZHEB L OEHL L
2o B1H, 8M TFA & EK%E 6 Xt 4 OFHE TIRAEL, 10 pL D4 F
B 30,000Da DL EESBE®EEHRML CT,100°C T 3 FELE L, &
BERRESYE, A7) =% 40 uL ML, BUOERBI® T,
WNT, BV EAF ) =% 1 xt 9 OEETRAELEBERY.
40 pL WML, 15 PREKEHB LE, S LICEKEEBRL 10 pbL RN L T
25 °C T 30 G S R, BRE2ARBIE, REKCEBEMLE,
ABEE Z#HEE IR #EKE I n~ N/ 7 4 — (HPLC) I XV 44T L
72=o HPLC % SCL-10AVP Y AF hay bu—35— (BESER, K
#) %AV, LC-10AD == b (BHE®EIEF) & RF-10A #HEEH
(BEBERFR) OMAELREICL VBT Lz, &7 A%k ODS-80Ts (4.6
mmI.D.x 150 mm; ®Y —, HE) AWk, 77 AREIX 30°C IZ#&
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ELEZ . BHIZ, 7% 7T br=hrIUVEET 02M RUBI U ULy
77— (pH 8.9) #A\v, FHEEIX 1.0 mL/min TRE L=, BHIE
XE X B05nm OFEKE;360nm OHHEKEE) ZHEIEL -,

. WEEt AT
Mt Z M OFEITE-—BICEL -,

wh R
1. 7= PNV — VG EHA IFN-y mRNA ORBIZRIETHE
F= I = HEYB T AN VR E R TD IFN-y

mRNA ERICKRIETTEESL Fig.7 WxL7%=, Fig. 7 b, ¥ — Y HH
WMo EY DSy FE 500 Da 26 1,000 Da DK FE 4 &, 30,000 Da
BLE D4y FE A A, I H A O 1,000 Da A5 5,000 Da,
5,000 Da 7> 5 10,000 Da, ¥ 72i% 10,000 Da 7> 5 30,000 Da O 4 F &
B &L T, HEIZC IFN-y mRNA BB L XL 283852 &0
bnd, =K, 7r—rHEHOsLF& 10,000 Da 2> 5 30,000 Da &,
30,000 Da ML LD &y FE42, fIHYERMIE CIZ 500 Da 25
1,000 Da, 1,000 Da 7>5 5,000 Da, ¥ 721X 5,000 Da 2>5 10,000 Da @
SFEBESELHEBEL T, EIC IFN-y mRNA BRI XL 2N 5
ZEBb»rb,

2. T—VHHEHFRORY T =) — VORE

— Vit FEoORY 72— % UPLC CRIELEHEEZ Fig.
8 IZ/RLT7-, Fig. 8 56,10 b —BTF—VHEHFICHRE S
Na2ZeEnbohd, TOILEEFRY 72/ — VDU T rardAg
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[ Fractionated date extract r Fractionated prune extract
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Figure 7. Relative expression of IFN-y mRNA in C3H/HeN mouse Peyer’s
patch cells cultured with 50 or 100 pg/mL of each fractionated extract.
Peyer’s patch cells were cultured with each fractionated extract for 24 h.
The fraction with a molecular mass from 500 Da to 1,000 Da, the fraction
with a molecular mass from 1,000 Da to 5,000 Da, the fraction with a
molecular mass from 5,000 Da to 10,000 Da, the fraction with a molecular
mass from 10,000 Da to 30,000 Da, and the fraction with a molecular mass
greater than 30,000 Da are presented as the hatched, open, black-dotted,
solid, and shaded columns, respectively. Data are presented as the mean =
SD (n = 3). Items indicated with different letters (i.e. a, b, ¢, d) are
significantly different (P < 0.05).
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(1) Protocatechuic acid {(2) Chlorogenic acid (3) Caffeic acid
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Figure 8. Spectra (upper) and chromatograms (lower) of the fraction with
crude date polyphenols analyzed by UPLC. (1) protocatechuic acid, (2)
chlorogenic acid, (3) caffeic acid, (4) syringic acid, (5) pelargonin, and (6)
ferulic acid.
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L, 200 225 400 nm O UV KU AT L L Dt&g s, 6 EE
EFERELL, b, (1) 7’08 v 7% =a28, 2) Zua U, 3) 47
=FE,(4) YU, (5) TG LT=2rvBIY (6) 72T TH D,
o —7IFEETERNoT,

3. T—VHHBHRICRESINTEZARY 7=/ — /MR IFN-y mRNA O ¥
RICRITTEE
F=VHEWHICRAEERTL 6 BEORY 72/ —AB< T XN
A VIR E R TO IFN-y mRNA ORBBICRIETEE % Fig. 9
R L7z, Fig.9 b, 7un g, A7 =8B, X7 1ra=rBIW
T NVTBR, RV T7 =)/ —)VERMN, e b AT Fa2BBIOVY
VA LEBR L TCAHEEIC IFN-y mRNA ORBFE L AL E2#ENEE 5 2
LW B,

4, TV HHBHFREEINREZRY 7=/ — VBN E&EREMRE I
RETHE
TVUMHEHHRICRESNTE 6 BEORI 7=/ —1DHbH,
IFN-y mRNA OB L NV EZBINIE2 4 BEORY 7/ — LD,
TUARALAZNVBEHAREER COLAEAFEMRZICKRIETERE L Fig.
10 iR L7, Fig. 10 5, AY 7=/ — VERNM, XTI VIT = F
X7 =2V TBEHEBE LT, Jua X r@Beh 7 =B» IFN-y'CD4" #i
Ja 2 FEBICHEMNES T2 b0d, £k, KU 7=/ —VEERMN
TR T oBEERBE LT, Jua XU, 509 =2vBLI0T >
T EEH IFN-y'CD49b” Mifak# A BICHEMIE A Z &N b d, &
iz, RV 7=/ —NVERNMEFLEFININVI=VEEBRLT, 7 un
FUB, BT =2BBIXUOT VT BN IL-127CD11b" Ml E HE I
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Polyphenol-free

a
Protocatechuic acid I—i a
Chlorogenic acid E l——-l b

a

Caffeic acid

Syringic acid
Pelargonin ' II b
Ferulic acid ::——u b

0o 1 2 3 4 5 6 7 8
Expression index

Figure 9. Relative expression of IFN-y mRNA in C3H/HeN mouse Peyer’s
patch cells cultured with six kinds of polyphenols identified in the date
extract. Peyer’s patch cells were cultured with 4 uM of each polyphenol for
24 h. Data are presented as the mean &= SD (n = 3). Items indicated with
different letters (i.e. a, b) are significantly different (P < 0.05).
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Figure 10. Number of immunocompetent cells in C3H/HeN mouse Peyer’s
patch cells cultured with four kinds of polyphenols identified in the date
extract. Peyer’s patch cells were cultured with 4 pM of each polyphenol for
48 h. Polyphenol-free, chlorogenic acid, caffeic acid, pelargonin, and ferulic
acid are presented as the hatched, open, black-dotted, solid, and shaded
columns, respectively. Data are presented as the mean & SD (n = 3). Items
indicated with different letters (i.e. a, b) are significantly different (P <
0.05).
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HmEEszZ&nbnbd,

5. 7T —YHH®HOSFE 30,000 Da LEDOE S I VELNZILEY
NEBREMBEICRIETEE

TV OsFE 30,000 Da LEOBE YLV ELNE, PY TS
VURBBROT Y ) —VIEBYMBIOHBT V=T LILEWR, <
DARL TV MBEBERERCOSBRAEMREICRETEE Y Fig.
11 &R U7, Fig. 11 6, = &% ) — Vit B, thEEWERM L L
L T, IFN-y'CD49b" & L O 1L-12°CD11b" Ml 2 A B HE M 5
TeEDBDONDL, —FH, BT 22U AREWMIX, WEWERN L i
LTEBZRARNI NN

6. 7T —YHH® O ST & 30,000 Da LL_EOE SO ORE

TV HMHEHOSsTFE 30,000 Da LA E O E SR O BER K %EZ HPLC
WEVRIELEFEREZ Fig. 12 TR L7, Fig. 12 b, S —VHiHY
57+ & 30,000 Da L EDE 5y D5 #ER ABEE EBEM FITIE, 2 2
DINERE—27 ¢ 1| DORERE—IPBREINDZZ Db, B, /I
SRE—7® 1 DX ABEE BT 7 7Y a BV 7T varZA
LAE—FL, KEREY—271% ABEE Z# /7 Vv a—XD )T ¥ a v
ZALE—FHLE, b)) —D2OD/NERY—ZEFREETERENo>T,

g =
—VHHEM DS FE 500 Da 25 1,000 Da OE 4 & 30,000 Da

UELDOE SO 2 B0, MIHYERNBS LMo 5 7 2&2H 575 & LB
LT IFN-ymRNA OBBREZ2AFBICEMEIE L (Fig. 7)o ZOEEMS
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Figure 11. Number of immunocompetent cells in C3H/HeN mouse Peyer’s
patch cells cultured with two precipitates of the date extract fraction with a
molecular mass greater than 30,000 Da. Peyer’s patch cells were cultured
with 50 or 100 pg/mL of each precipitate for 48 h. The precipitate-free, 50
pg/mL of ammonium sulfate precipitate, 100 pg/mL of ammonium sulfate
precipitate, 50 pg/mL of ethanol precipitate, and 100 pg/mL of ethanol
precipitate are presented as the hatched, open, black-dotted, solid, and
shaded columns, respectively. Data are presented as the mean £ SD (n = 3).
Items indicated with different letters (i.e. a, b) are significantly different (P
<0.05).
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Figure 12. Chromatograms of ABEE-converted standard monosaccharides
(A) and ABEE-converted degradation products of the date extract fraction
with a molecular mass greater than 30,000 Da (B) on HPLC. Peaks: (1)
ABEE-converted galacturonic acid, (2) ABEE-converted glucose.
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T HMEHFOLRL LY 2 BEORKS N IFN-y mRNA O ¥ H %
FET 5 ERTRBEND, SHIIZ, ENOHOT —YHMHYF O
i, B—EILBWT, TV HHMIKRMEE THE L7 C3H/HeN %
TURICBIT LML A VR D IFN-y'CD4" A & XA = iR
@ IFN-y"CD49b" MR OMMIZIZ oW I R REBEIND, — %
W, B2 FRASEBEL»PLOERNICRR IR T WED, 7 —VHEY
FOBERDSFROVBBOGCEMBMICEELEZILRXHESNDS, —F,
F— YOS F & 10,000 Da 225 30,000 Da O E 4 & 30,000
Da LEOHE D 2 By, HEWERNISI GO FER S L
B L T IFN-y mRNA ORBBREZFEBEICEMIE 2 (Fig. 7)e ZOERE
b, 7nv—ritmbr oty 2 BEOE S T RSB IFN-y
mRNA OEBREZHET L2 LR TBRIND, TNoDOT NV —HEY
FPOESIE, TA—HEWEMER THEF L7 C3H/HeN R~ U R
2B T B34 = VRO IFN-y'CD4™ 2%k & IFN-y"CD49b™ M %k o
EMZZeoWnWkeZ e T REND, —FH, BiBozh b O MEEIX
BRICHEMLULARAD ol b, 7 — I OEERS I, &
FFTHLHEDICERICEIRRENT, BEBEOZAL OREMEICE
BEBEZholt T EDRHEEIND,

—RIZ, REFEBENDIESFEDTITZELIRY 7= =L Th D,
TV, e NI T X8, W T8, VI T, TNVTE, T
BYVT UV, BEO® I AL F oS v a—ARBERREEEEL D L
DL & TW2 (Mansouri 2005; Al-Farsi er al. 2005; Hong et al.
2006), R RELICBWT, AT —VYHIC6EEBORY 7=/ — V%
MELE MAT, Txid, 7ol BT NIV EHHAT —Y
RV T7=2/)—NThAHILEMHERLE (Fig.8), KL TCRIEINT 6
BEORY 7=/ =B, AL T AVEBREERICIBIT S
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IFN-y mRNA OB BRICKIETEEEZ2RAL LA, JunF 8B, &
T, RINIT=2BIOR T2 ATEN, RY) 7 — VERM,
T b TR 2BBLOYY B EEE L T, EIC IFN-y mRNA
DRBEZEHO (Fig. 9. MAX T, 7anF B 728X, XV 7
= /) —JVERM, XTI =2 BILIR T2 TBEHEBELT
IFN-y"CD4" Miflafix A RICHEMSE L, &big, yeuf B, <7
nad=r BIRTZ7=2VTBIZ, R 7=/ —NVERERMBIOI 7 =
B & lh# L C IFN-y"CD49b" Mifa#k % A B 28 M S ¥ 7 (Fig. 10), %
—BEZBWT, TVHEWIRME R CHEF L7 C3H/HeN F< U X
T, =zvyvie—nL@ETcHETFLEEZEAL EERL T, BERoO
IFN-y'CD4* Mg ¥, ¥ IC /84 = JLIR D IFN-y'CD4* M ¥ B L O
IFN-y"CD49b™ Mifa iz A Bz & <, & ® IFN-y"CD49b" i iz #x iz
WiMEmcb o, ThLDOZ L, T—VHHYENERNCHEE
L7z~ T RAZBWT, BE®D IFN-y'CD4" Mg oEmizrs aa ¥ v
Bt W7 cBOIT-DEIZ, MIE® IFN-y"CD49b" M $ o8N 7
eR U, XIANT =BTV TBOFELECERNT S Z
EMRBINS, san S U, 7B, BXOR T2V TBIET =/
—VEBELCFENDIESTORI 7=/ —iZ, ¥/, XRI T = 0
X779 R /A4 FEMENSIESTFORY 7=/ —VIZHEIND, &
V7 x/)—noficid, BRLEKBI, BEEEMRIIBEWT LY
PUBEFAIMBECLIVBEIND LT, BEEA~TFHEIAR
TWVWHL DL H D (Yamamoto ef al. 1999; Shimizu et al. 2004), LML, 7
/)= LVBERBASRZVLONEL, FEI AT THEA S
5% 3,7, LY & MORBICESTLO2KBEDS H,3 LXK
CEIIERMSML, 3 MOKBERIRELTCNDZZ L, BAESH
KSWHBETHL I LPRHEREEIND, ZTLHDZ b, LD 4 &
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HORY) 7=/ =%, BELOLENARRI AR TNV ERHES
D,

— I, BREF OB TROBI IV RNIELEETHD, Brit, T
— YOS T E 30,000 Da LEOBE S FIZHBET VE=7 A, b
LWFE MNPV RBLERZICZY ) — AV EMx 5T & T, EFREITH
PRI EDOWRBRT vE= UV LAREYWE, ERIETIZEO Y ) — VLR
Mo 2 BEOLEMERE L, NV TV UVABLEZEO=F ) — L
B, B ERML EEE L T IFN-y'CD49b" M B L O
IL-12°CD11b" Az A B IC#EMES ¢, L2 L, BT v E=7 A
BRI ENL MBI L TCIE LAY EELE5 2 o7 (Fig
11), Mz T, HPLC &St s, T — Y bt o 45 F& 30,000 Da LA
rFOBEGITEIZINVT—ADLR> T (Fig. 12), T — Y% B-Z v
71> % & % (Ishurd et al. 2002; Ishurd & Kennedy 2005), £72, w27 1
Ty —VOEEEEEELITELILEPHREEIN TS (Puri et al.
2000), Z A BT TNV I —ADPLEBEREINDISETHDIZEEFEMD
& ZATHD (Akramiene et al. 2007), ZNHDZ &b, T — YV HH
M3 IFN-y"CD49b™ M $k 3 L Y IL-12°CDI11b* MK 2B s ¥ 5
Bb &, Wi B-IAI L RRbERT A LR RBEIN S,
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L3

TV HHY OS5 FE 500 Da 225 1,000 Da OE 4 & 30,000 Da
UEo®E 4o 2 B4y IFN-y mRNA ORBE2FD /-, T—VHMHEY
FOERSFESORGD —D2IZEFENDIRI 7=/ —1ELT, 1
AT Xa®, 7aua B, A 78, V) T8, X rdi=rR
T 7=nNoBERELE, F—ETO, T—YHMHYHEMEE TH
Bl R8T 2, BIEE N4 = VKO IFN-y'CD4" #ll j %k o 8y
Mixren B I 7 2BORRELERL, BIBE XA VEOD
IFN-y"CD49b™ Mia o#EMiZ 7o ¥ o B, RS rd=r8 I 07
N ITBORIELERCERTAZERNRBINS, £, T —VHH
MPOBDFESORSD—2 & LTEEER TR SN, B-I v v
ThHhD2ZENRERINT, AR, E—FTo, F— Y HEDEMNEE
TEHELEYUAWLBIT L, X4 = LIKO IFN-y'CD4" # fa %k &
IFN-y"CD49b" fMfa$k oW Mix, —MIXI T O ZHHEICER T 5 Z & 23
TIN5,
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FEZE FT—YHHUWENEEBCTHBTLEZEEXN I BT LA —<
JADT VAVX—EREZOEERF

TUNAE—Z, TOREDAT=XLDENVICELY 1 B~ 1V &z
KBl Z 45 (Riedl & Casillas 2003), 7 VA F —HEK, ImE, BXL WY
T hE—MEBRRZEIX, ki 1 B (BIEEME) T AF I ES
No, B, AERTITNCEETOIWEICL YV MR EEE LK
HRAEEECRIESN, TABEA~ALA— THBEOY Ty FTh
5 Thl M@ & Th2 MKV FEH SN D L & i, Thl M
IFN-y AT 52 & T, Th2 #iad IL-4 ZEALAT DL THEND
S ZHIE L E& > TWD (Zhou ef al. 2009), Th2 #EF X IL-4, IL-5 72
EDOY A NI A v EZWML, 2T A M4 ORIEEZITT B
WMBEZAESERE 2% E 707U v (g) E #EAT 5 (Rousset ef al.
1991; Vercelli 1995), oMW & 7= IgE IZIEWM MM £ D FceRl ZREIC
EL, EPBORBATLEED IgE THEMNKEE T2 L THE
GEHECHI e AFZIVSEASA 2 bV UNEBBHREN D KEITK
Hean 1 ®B7 v AaF—%25 & 29 (Metcalfe ef al. 1997),

Z® Thl Mifaé Th2 MR OEKLEZZERE T 5L, Thl ML L O
IFN-y EA % RET D2 & T Th2 Mo gikEzmEl L, 7 L L ¥ —
EREBBTEL2IEREZOND, E-BELZBWVWT, 7—VHEHD
iX, C3H/HeN R~ U XA DMK & /XA =)Lk D Thl MEHEZHEM S
D EPBHONIRoTE, F, EZEIZBWT, T VBT
EShlcrmuFrBEl 7 c8i%, Thl iEaHEE2ENIE5 2 LR
BHOMNIZRoln, TNDHDZ DL, T—YHME®MN Th1/Th2 N7 v
Z2OHEEZBLTT VAT —HEERIEZANH T 537 2b2Z
ERHEIND,
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NC/Nga Z~ U AL 1957 FIZAHTEBRFOEBEBLOHEX I NV —T
WEDHRILENTEZE P T FPE—MHMEBARAET LT RATH D,
NC/Nga R~ 7 AT HKMICE W IgE EAREEAET L L L BIT, F=
RREEH L TEWVWRZRZRT LD, F2CEBLLT VWELRT
DHREYHBZToTVWRVWERETCTORAE, ¥=HROEKREMH
D2V ENORRNEFICIVEBREZFERET S22 N TE DS
(Sasakawa et al. 2001; Matsuoka ez al. 2003),

ZITARETHE, 7T—VHEYHRNEAB CORER, ¥=HEDOK
NEFICELYHEXREHE L NC/Nga T~ T ADT LILX—ER &

FOHMERFICRIEITEELZHRAT,
MEB LR FE
1. #4 %

¥ =P ] (Dermatophagoides farina, Df) X LSL (GER) L v &7, PE
E# P~ 7 A IL-4 mAb (clone 11B11), PE #Z#$Hi~ 7 A IFN-y mAb
(clone XMG1.2), ©FF E#HH ~ v X CD4 mAb (clone RM4-5), £ F
F L Ea i~ 7 A CD45R/B220 (B220) mAb (clone RA3-6B2), B A4 F o
Ei#bi~ 7 X CDI117 (clone 2B8), ¥ L W' PE/CyS E#H A ML T B
¥ 1% BioLegend (San Diego, CA, USA) X VWA LZ, YIH~U X
FceRla (clone G-14) B X 8 PE #EZE# Ht v ¥ 1gG 1¥, Santa Cruz
Biotechnology (Santa Cruz, CA, USA) KV &%k, RUY AT oF L v
20) Y v H v /)AL —}F (Tween 80) %, M ETE (KIKR)
TVEALKL, YX¥H~U X IgE, HRP E##Hi~ 7 2 IgE B L O 1gG
i Bethyl Laboratories (Montgomery, TX, USA) X ¥, TMB & KPL
(Gaithersburg, MD, USA) X ¥, BSA i Sigma-Aldrich (St. Louis, MO,
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USA) kY, EnFhnNEALL, MBoEeEMmMITIcHVWEZEE’R, M
DEEARE, BLUOEBEHAOREZIF —EICE UL, oMo E
T2 THKRERAEELH VW,

2. T Ui o

TS 7 EREEM (UAE) TIRE S NEEEBET — VXL (ER)
NhoEfEINT, WREEILETFZREL, BREBHEEZEAL
FEH S5x5mm WEZEWLEZ, D H5HD 1,000g % 9,000mL D
BREAKT 2 BFEEWRME Lz, KB ZELHBE (5,000 xg,30 4
) It LT EEZBIIL, RV TR IEESZ (Model UHP-150K; 7
KA T v 7 HE, RK) ICRE L7 Molecular/Por Ultrafiltration
Membrane MWCO 500 (Spectrum Laboratories, Inc., Rancho Dominguez,
CA,USA) RABBEZHWTRAEB L ELOKKEZ 500 mL @
REBKICERL, AEBRL T —VHEHE LTERLE, TOE
2l 70g Th o7,

3. v 7 ADHEFRR

5 B, B NC/Nga R~V X%, BARF ¥ — AL XU N— (#FE)I)
IVEAL, ~UXHAEEREYE (V2 vER) T 1 GEBEFTL
2o RWWT, Fig. 13 WRLEFIETCRBRAFTZ2T o7, 1L, v v
A% 2 BEIWZH S, Table 3 IR LB D 2 BEOEHE, b,
HHEDERMES =4 b LIEXT—VHEHEMER n=5) T
5@%@?LKO6E%E#E@K1¢15ug@Df%ﬁ%$ﬁﬁ
BoK 10pL ICHEBL, ~URXDOABENEHSICEANES L7 (Sasakawa
et al. 2001), FFHMEF O L AKITERERSE L, 12 FFHE/ 12 KR
OHEFEREM, 23+2°C OFHETTHELELZ, fBEH®, vVAOMRT
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Test-breeding
Pre-breeding The date extract-added diet or the extract-free (control) diet
J1 i
[ I [ [ |
7 8 9 20 21 (Weeks of age)

R B S S

Intradermal injection of Df-extract in right ear

<
Five-week-old
NC/Nga mice

Blood and spleen collection

Figure 13. Experimental schedules. After pre-breeding for a week, NC/Nga
mice were given the extract-free (control, n = 4) or date extract-added (n =
5) diet, and intradermally injected with 5 pg of Df-extract dissolved in 10
pL of saline solution into the ventral side of the right ear weekly between 6
and 21 weeks of age. Blood, spleen and Peyer’s patch samples were
collected at 21 weeks of age.
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Table 3. Composition of diets.

Control diet Test diet
(without date extract) (with date extract)
%
Date extract 0.000 1.000
Ovalbumin 25.000 24.000
Dextrin 32.738 32.738
Sucrose 27.112 27112
RP mineral mix #102 3.750 3.750
Corn oil 3.750 3.750
Lard 3.750 3.750
Powdered celiulose 2.250 2.250
RP vitamin mix? 1.500 1.500
Choline chloride 0.150 0.150
Total 100.000 100.000

2 RP mineral mix #10: calcium, 0.6%; phosphorus, 0.4%; potassium, 0.4%;
magnesium, 0.07%; sodium, 0.21%; chlorine, 0.24%; fluorine, 5.0 ppm; iron,
60 ppm; zinc, 21 ppm; manganese, 65 ppm; copper, 15.0 ppm; cobalt, 3.2
ppm; iodine, 0.57 ppm; chromium, 3.0 ppm; molybdenum, 0.82 ppm;

selenium, 0.23 ppm.

5 RP vitamin mix: vitamin K, 10.4 ppm; thiamin hydrochloride, 20.6 ppm;
riboflavin, 20.0 ppm; niacin, 90 ppm; pantothenic acid, 55 ppm; choline
chloride, 1400 ppm; folic acid, 4.0 ppm; pyridoxine,16.5 ppm; biotin, 0.4
ppm; vitamin B12, 20 mcg/kg; vitamin A, 22.1 IU/g; vitamin D3, 2.2 1U/g;
vitamin E, 50 IU/kg; ascorbic acid, 0.0 ppm.
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HMEIVOLBEEERBLIOEBEZRBEL, ThEniEoos L O
FIDOBEEMITICHA W, 228, M#KIX 4°C,450 x g T 60 7 HE L5
BEZITW, oo B2 MEE L TCERICHERT 5ET -30 °C T
RELE,

B, ARBRIBARABEPED D (PO RELSLIVCEBHICEAT S
B EMEROEBERLIORESICE T 2 ER) , X CIZEM
RFBRBFHICBITIEMEBROT A T4 IRV, EBREWMITK L
THREOREDL & TITH- 77,

4. JEJig 0 e B VB R o0 AR
NC/Nga 2~ U ALV gz BEMICERL, F-FICELT THRE
ARBER AL -,

5. ROR > B BE AR AT

g oREMES LI OMEBERNY A NI A U 2RBR T 5MEORK
ik, AR BZEREEICI VA, B L, FceRIa™CD117" MAZIZ 2 W
TI%, 5% FBS # & ¢» HBSS T 100 &MWL 7 CD117 mAb % 10 pL
MAZT 4°C T 15 ZEKEL, KWTLEEFREKT 100 FHRL =
ANVZT RTEYY-PE/CyS % 10yl MA T 4°C O} T T 15 4
MHmELL, 612, EEFAREKET 100 FHFRLEZYFH~ T R
FceRlo % 10 pL /X T 4 °C OFEXLTFT 15 nEHE L%, %
W EREARKT 100 AR L7~ PE EHBILY X 1gG % 10 pL Ml x
T 4°C OFEXTT 15 HHKEL =,

— 5, IFN-y"CD4" #ifla B &L % IL-4"CD4" il o Y& Fikix, £ — =
WU 7=, M B2 #2013, Guava PCA (Guava technologies) I KX Y HlE L 7=,
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6. IADEE

& O IgE L, v UREER RE B EE (ELISA) EE¥vh
(Bethyl Laboratories) O R FIEICE L THIE L, R, REBEICIX
0.05% Tween 20 B L 2% RIU v =1l K (PVP) % &% PBS
CE>T, PTHERTRE LEZBEOFRIZHARLAEZME (500 F&
) 2 AW,

Df ## 8 IgE L~ JLiL, ELISA IZ X > T#H 7=, B1H, 100 pg/mL @
Df &% 0.1 M REBEEIK (pH9.6) 100 pL % 96 V= b~vA 271
L—F (Nunc) O T = LV iIZHHEL, 4 °C T—HBHELZ., 0.05%
Tween 20 % & ¢» PBS (PBS-T) Tk L7, 0.4% BSA &% 0.1 M
IREEAR B 300 pL 20 %, 25 °C T 120 & E L=, B PBS-T
T L7=1%, 2% PVP % &3 PBS-T T 250 EH R LIz~ v R MiFE
100 uL 2 & U = VIZ4EL, 25 °C T 120 SIS EE, 54T,
PBS-T TU# L7, 2% PVP Z & s PBS-T T 125 FIZHFRL &
HRP 1%k~ 7 A IgE ## (0.1 pg/mL) 100 pL 2K U = VI EL,
25°C T 60 IR EH R, KW T,PBS-T THE#H L%, TMB &K
100 pL 28 7 = VIZHEL, ER2KEXR LT 25C T 30 o EKE &
H 7%, 4N Fifg 100 L 2/ UV =2 VIO BELTRGL2ELESE, BED
{Z Bio-Rad £ 7 /v 550 = A 7 v L — kU — % — (Bio-Rad
Laboratories) Z VT, 450 nm IZRBITH5ERAEEL2BEL =,

7. Bz TR BB

RT Kih& V7V F A5 RT PCR RIGIIE EIZE L TITR o T,
EFERLET A4 ~—0OHEEEF|iX, Bruton's tyrosine kinase (Btk) B X
U Interleukin-2-inducible T cell kinase (Itk) (ZB8 L TIX Lucas et al.
(2007) 12, GAPDH (ZB8 L TIX Tobita er al. (2006) 2t ~7=, &7 T4
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< — DEFOFEMIL Table 2 23 L 72,

. WAt AT
FENMOBEESETUVALX—Ra7 ORI 1L, Repeated
measures ANOVA IZ X VBT L, FEE NRBDLNZ LT, Oy
# A HT (Two-way ANOVA) 2 & Y AT & 4T 7 o 1=, ARATBEIC 1L, A%
BEEZMILELERE L L THKoT, 2 HEHOSEINIZIAF 2 —F
YhD t MEWCLVBITZIT R o7, TOMDIEF ST O FEILE —
BEIZLEL T,

i S

1. v U ADEE

MEHERMN (v b —) B X OF — 7 f % Bk C
HAE L~y ADOKELEE Fig. 14 IR L7z, Fig. 14 b, T—Y
MEYHEMARCRABLE~ Y AOKERZ, 2 bo— @A CHEHE
LESZSELHBRLTHEEZRI RN LR DND

2. BN OoBEEET VAT —RaT
arvbr—LEBBIO T - YHEEMEANCTHELEY Y 2D
FEHBTOEENOESE T LAX—EROEIE Fig. 15 ZT L
7z . Repeated measures ANOVA (Z K 5 @Hr»n 6, MEMEAL CRE L&
TUABIOT - UVHERNEN THELEYADELLIZBW
TH, AFENRNS o7, Fig. 15 b, T—VHHEHHEMELR THET L
PO AOENOESE, av i — A THE LEZEAS &L
T, 11 »5 21 BB CHEBEICHEWZ ENb® D, T, TV Y
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Figure 14. Changes of body weights in NC/Nga mice given the control (the
blank circle) or date extract-added (the filled circle) diet. Data are presented

as the mean = SD. (n = 4 for the control diet, n = 5 for the date extract-
added diet).
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Figure 15. Ear thickness (A) and allergic score (B) of NC/Nga mice given
the control (the blank circle) or date extract-added (the filled circle) diet.
Ear thickness and allergic score were counted weekly 24 h after each
intradermal injection. Data are presented as the mean = SD (n = 4 for the
control diet, n = 5 for the date extract-added diet). *P < 0.05.
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WA THEBE LYY ZADOT LAX—R a7, v ha— LfEg
THELEHEAEEBLT, 14 BB XIWY 18 6 21 BE THEIK
BwnwzZ enbnsd,

3. mMEHLE L~
avibe—EABBLOT - VHESERNEARTHE LY A0 ML
B (A BIOX=#E (D) 8 (B) IgE L X/% Fig. 16 TR L
7z, Fig. 16 6, T—YiHHHEMFAN CTHE LY Ty 20 MER
[gE LR, aryie— L@ CTHELELEALEBRLT, B
BKFT ¢ bnd, £/, 7—VHEHENERNTHET LES Y
ADME Df BE IgE LR, av b — HECTCHRELESES L
K& LT, ARICET T2 LRbrd,

v

4. MR R o % M fE 2K

ay b —ARARBIOT -V HEHEMEAR THEHELEZY T XD
& > IFN-y"CD4% # B %¥% (A), IL-4°CD4" M (B),
FceRIa"CD117" MM % (C) B & ' IFN-y"CD47/IL-4"CD4" #ifgtk (D)
% Fig. 17 &R L7, Fig. 17 o, T—VHHEYWHRMEAL THEET L
~ 7 ZA® IFN-y"CD4" #AEIX, 2 bre— L@ THEETLEZEA &
HELT, ABCEMNT I ZENb0D, —F, F— Y HHYEMNEE
THELE~YTAO IL-4'CD4” Mifafix, = b — LEB CTHE L
FHBAELEBRLT, FECBALV T2 Z R0 D, &6, 7—VHH
MM E THB Lz~ AD IFN-y'CD4"/IL-4"CD4" #Mif L IX, =
vihr— AR TREELEGALVbEVWI ERbM»S, WA T, T
— VR MER CRE L~ Y 2D FceRIa’'CD117" A 1X,
ayitua— AR THELESEGEEBELT, AERIEBATLHZ 20
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Figure 16. Serum level of total (A) and Df-specific (B) IgE in NC/Nga
mice given the control (the blank column) or date extract-added (the filled
column) diet. Data are presented the mean = SD (n = 4 for the control diet,
n =5 for the date extract-added diet). *P < 0.05.
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Figure 17. Number of immunocompetent cells in the spleens of NC/Nga
mice given the control (the blank column) and date extract-added (the filled
column) diet. (A) IFN-y*CD4* cells; (B) IL-4*CD4* cells; (C)
FceRIo"CD117* cells. Th1/Th2 balance (D) is showed as the mean of the
number of [IFN-y*CD4" cells against that of the number of IL-4*CD4* cells.
Data are presented as the mean = SD (n = 4 for the control diet, n =5 for
the date extract-added diet). *P < 0.05.
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DD,

5. Btk & Itk mRNA O FEH L X)L

avybr—ARAMSBLOT - VHEHERNMER CHELEZYT DY A0
JE B o Btk (A) B L O Itk (B) mRNA OFHE L /L% Fig. 18 IZR L
72, Fig. 18 220, 7—VHHYEMER CTHE L~V XD Btk B X
O Itk mRNA OFBEL XV, arybe— L@ THEETLESEA LK
WLT, ARECBLTDHZ LR DND,

= 5

BRI _72 K 912, NC/Nga B~ T AKX =HE (Df) 2 EFEHICK
NERNTHIEICIVEEREFRT 52 &N TE D (Sasakawa ef al.
2001; Matsuoka et al. 2003), S x T, Matsumoto et al. (1999) 1%, EE K
FREL TWRW NC/Nga R~V A0 MmMEF O Ige EiX 0.1
pg/mL LT THHDOICR L, EERERBELEZ~TY ATIX 1 pg/mL
UETHrZEEZHELTWD, ﬁE‘O“C, AR E TIE Sasakawa et al.
(2001) & Matsuoka et al. (2003) O FIEWCH > T, Df 2 BN ICHENE
HLlreo A, arybo— A THELEZY AOMER IgE EIiX
13.59 + 1.08 pg/mL T»H o 7= (Fig. 16), TN 6D &b, Df OFEN
BHIZCEI--THEHGE | M7 LAF—RIGCHBI TR INEZI ENBT
s,

F—VHHERNAS AT LV AOEKERZ, 2 Fa— L
B CTHBELLEVRAELHEB U THFPWAEEREITI L2 o7 (Fig. 14),
IORENDL, ToVHMEYEMARTOEBFTIL, XKEBEMOEVRS X
ML RICEDEEN 2N ENRTBREND,
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Figure 18. Relative expression of Btk (A) and Itk (B) mRNAs in spleen
cells of NC/Nga mice given the control (the blank column) and date extract-
added (the filled column) diet. Data are presented as the mean = SD (n =4
for the control diet, n =5 for the date extract-added diet). *P < 0.05.
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TV ENERCHEE LEYV ADENOES LT LV X —
AaFiF, aryriue— LA THELEEAE LIV OEMICED LE
(Fig. 15), £/, 7=V HEHERMEAR CTHE LIz~ v RO MK Df
B IgE V- g, avy b — LG THELEYVRALEBELTHERE
A& 2> o 7= (Fig. 16), NC/Nga Z~ TV AZBWT, EERDOFEZEIIMLTE
IgE VXUV O LERICERTAZERBALNICENTWS (Matsuda et
al. 1997; Matsumoto ef al. 1999), 2D Z L &, KETCHBLNTZ/EEND
F— Y HMEMEMEAR O~ 2ADOFEE L, Df B8R JgE O K4 O
flzBl TREXDERZBER I ELZIENTERIND,

BHERERNDFEZL T35 NC/Nga T~ U ZXADREBEICE W T, CD4
BEHEMARIX IFN-y 21T A ERBEET, IL-4 B LW IL-5 #FEITHR
LTWAZ ERIMBINTWS (Matsumoto et al. 1999), = L T, BEiz
AN E ST, IL-4 R IL-5 1% IgE OEAZRE T3¢0 EINT
VW% (Platts-Mills 2001), 7 — Y A EME L CHE LIV A0 R
& © IFN-y'CD4" #ija i, = > bue— A @B CHEBELEZHEA LY b
HEIZHEMLZ (Fig. 17A). £/, T—VHHYHRMNEARTHET LE~
UADMEO IL-4"CD4" Miakix, 2 te— @A THBELES S
XYV b EEICHE D L (Fig. 17B), L7282 T, 7 — 2 i i W IR N6 84
THELE~T ZADOBE O IFN-y'CD4"/IL-4"CD4" M tbix, =
b — L@ CHEBTLESGAE LY BEEFICEE o7 (Fig. 17D). 2T
boZLE, KETHEOLNERELDL, T VHHEYEHEMNEAR CHE
Lz~ A BITHME Df 82 IgE VXL O 1E, Th2 MEEHK O
WOICERT LI ERTBRIND,

] 7 UAFXF—OREDT, REMICITEEMEROBRBERIZ X > TH
ERIENDBRERICIE, BB IgE FRMEKTH D FceRl MBI
M EICRBETAZENKLETH D (Platts-Mills 2001), &F B FfatE IgE
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TREEEREBRTHEHMBITESR, FceRlo & CDI17 OFEF O MR
HIZBITAREBICESHWTCERESIT 5N D (Brown et al. 2008), 7 — ¥
HMEDEMERCTHEELEZ~Y Y ADEEO FceRla'CDI17" M #1X,
avihu— LA THEBELEEALDLAEREICHE A L (Fig. 17C),
TOREPL, ToVHEYMERMNES TOY Y XOEFIL, &HH MM
IgE TREBERBE T I2RBMREEB L ERTFR SN, T —VH
HMEMERCTHBELE YV RARZLBT 527 VLAFX—ERBREZEIL,
— i, MBI E XEKEZEATIEHHEREOBAICEREYT S
TEBTFBEND,

fEM M AE £ > FceRl & IgE BAEKOEEL T Lz, EWMMEICX
ZHBEORBIT, #ZTEEFEBFrL X F—BTHD Btk ®° Itk I
REIND Tec 77 IV —FF—FBoEHEkrs TEZT
(Kawakami & Galli 2002), Btk 1%, JEFMRICIS W CTIE, BRER, BE
AT 42— F—DODEABLIOY A M I A VOEEZHH T D
(Ellmeier et al. 2011), £72, B fl@IcB VW TIL, B #lAZ A (BCR)
EMA LS Ca¥t OMAEFEHETHZ LT B Mlaogkichlb
5 T35 (Rawlings et al. 1993; Fluckiger ef al. 1998), Itk X B AR B
T THBIZBWT, YA b AvOEAZAICH BT 2 (Ellmeier
et al. 2011; Fowell et al. 1999), 2 T MIBIZB W T, Itk 1T T M=
S (TCR) M Ly 7 Arz@LT, PKCy oV v E{ALEZRET S
(Schwartzberg et al. 2005), D ¥ 7 BmEZEI N T MEIX IL-4
RED Th2 A P AV E2EEL, BH D Th2 fila~D oIt EE
7% E & B~ (Fowell ef al. 1999; Schaeffer et al. 2001), 5 —V #i th
VERMELRCTHEE L~ v 2D Btk & Itk mRNA OFHE L b
X, avyhe— LB TREBTLESEE LIV b FEICH D L (Fig. 18)
INL0ZEnG, FToVHEYRMEARSTOEETIE, T RISV
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T IL-4 REDODY A P IA LV OEAZHMHE L, B MRV T
BCR # ML/ Ca®" i AZMELT B MAOS{LEME T2 2 &5
RBEIND, ¥, EBEMEEICBWTIE, BER, BEAT = — ¥ —
EEBLOY A MIAVEEZIH T DB REBIND,
YTUADT = VHMEBIRMEAROEHTFEREEIL, —LHZD 2.86 g/
HTholl®d, 7T —VHMEYWOEHEEREIL 0.0286 g/H TH - -,
IOTF—YHEHORIE, B NIRRT, KE (60 kg) BE T 57.2
g/B, NEOEHERBBHRET 5.72g/BIZHEY T2, —F, Txix, K 6¢
PH 60g ODEMBEMEZEAIBRTHIZLEAETHI EEZILND,
BIZBREZBWVWTE, BHADV Y2 —RE LTERTAZIEIIAES T
HbD, ZOZEPL, E PIBVWTHT —VHHBEEIR T2 Z &1
IV THETUVAXF—2BETERLIIEPHEEIND,
REORKE»DL, Df OEFRENERICLVEEAEZFEL
NC/Nga 22 U RIZBWVWT, T—VHHEWEMEL COEEIX, Th2
faskoB I L2 MEREER IgE O L EH M IgE T BEERER
HEHMEEEOBLZA LT, I BT LAX—EREZERT 52 &5
TRBEND, o, T VHHMBEMEAL TCOSEF I, Th2 M@0 ¥ A
KA VREBREZOHIZIETZDL L Itk &, B MO 51k & IER i
ORERIZIZZ < Btk OFHOMAE 2z LT, I BT LAF—ER
ERBTHIENTIBIND,
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B

F=HE (D) OEFHEARNEFICELIY 1 7 LAX—2FE L
NC/Nga vV A&7 —YHHHEMEE CHET 2L, 2 br—
LB TORBLEBE LT, FEXTVAXF —ERPER L, 1=,
F—VMHpEmMERCHRETLE, MBFERBLC Df FFRE IgE L
NRUBEA Uiz, WA T, BiEo Thl MEZKIIFEICHEM, Th2 Mi
BIXHEEBEICHED L, AR, BEO&E M IgE X & & 5 58 i A
BT EBEICHA L, &6, BE®D Btk & Itk mRNA DO FEH L~
WIETEBERCEBY L, 2hb0Z &b, 7—VHMii®it, Df THE
L7 NC/Nga 2~ 7 AZHEBWT Th2 MK OB IZ L A MmiE Df %
B IgE O L, BBAMME IgE SAKRRBELEHmMEEZOEL 2 L
TIHETULAXF—ERZBRTHIENRBRIND, £/, 7V
Hix, EmMERORBREOIMEHZET I LICI-2TH, I BT LLF
—EREZBE T OB TIBREIND,
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BNE S—VHMHDENEABRCTHBTLEERH I BT 1L AX—<T
ADT UVNVF—EREZOHERF

FBZETIE, 7 VHEDERMNER COMBE N, NC/Nga T~ U7 2D
TUAX—EREBBT2& L b, ZOEMAIE Th2 ALK OB
XD IgE EEOEDE, BHME IgE TAKEZ I3 2 B MR
BOBPVICERT LI LE2RLE,

-5, TUVAX—ERIT, BEEHNERGIDLZ I L0, £I5RE
REFREFOBRMBRBFEICL S TRETHIZIEN—BHUTHH, #%
K7 UVAX—0OFMRE LT, FoHELKBLELTAVI=D A%
BALB/c Z~v UV ADEERNIZEET L Z LRy, F=HIFEIIKHT D
TR 1 BT LA -—HBRXZFE T2 MLATVD
(Zhou et.al. 2008),

ZFITAEARETE, 7—VHEVRMEB TORAFNR, ¥ =HKIC X
VBERPUIZ I BT UL F—Z2FRBRLELTVADOT VLALXF—EREAR
BERICRETERBZARSEOTEORBRECDVTHERS,

MEER LTk

1. ¥

X =piJE (Df) 1 LSL(RR) LV B 7, PE #E#Hi~ U X IL-4 mAb
(clone 11B11), PE #Z#H~ 7 A IFN-y mAb (clone XMG1.2), PE Ei#% 1
< 7 A CD80 mAb (clone 16-10A1), ¥4 F L E#H ~ 7 2 CD4 mAb
(clone RM4-5), B4 F ZE#HHL ~ 7 A CD45R/B220 (B220) mAb (clone
RA3-6B2), B4 F VE#H P~ U X CDI117 (clone 2B8), B4 F VEik i1
< A CDI11b mAb (clone M1/70) ¥ X ' PE/Cy5 #ZE#H A L7 M7V
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¥ V4, BioLegend (San Diego, CA, USA) LT WVEBA LKL, YXH U X
FceRlo (clone G-14) 3 L O PE #E# i ¥ ¥ 1gG i, Santa Cruz
Biotechnology (Santa Cruz, CA, USA) LV B, XV Az F L
(20) Y vE X E® AL —F (Tween 80) X, fMEMETE (KK)
FVBALLZ, YXHi~ U X IgE, HRP E#HH ~ 7 2 IgE B XLV IgG
/X Bethyl Laboratories (Montgomery, TX, USA) X ¥, TMB X KPL
(Gaithersburg, MD, USA) £ ¥V, BSA BLWKEBILT LI =0 LF VX
Sigma-Aldrich (St. Louis, MO, USA) XV, TR EFNEA LT, O
RRETICAVWEEER, MROBHEARE, BLOEHAOREILSE
—BIZELE, TOMOREILETHKRERREL AW,

2. F — Vit O F A
Fo il OWM S R E SRk,

3. U RADEHEBERR

4 By,  BALB/c %2~ U AlX, BA SLC (M) LvHEAL, <
UAREERE (VX VER) T 1 BEMEBELE, KW T, Fig.
19 CRLIEFETCRABRAT 2T R o7, BIb, ~vUv X% 5 KT D 2
BEIZS T, Table 3 [C R LB D 2 BBEOEHE T 6 BHEFT L
oo Df20 ug EKBILTVI=U LT 2mg ZELAEBEREEK 200
pl %2, 2 TO T RAZEBNT 5,6 BLW® 7 BEREFICES 1| BT
ENES L,Df WREIEESE 7, KW T,Df100ug 5 L REEE K 10
pl 2, 2 TO~F T ARZBNWT 8 ~ 11 ABOMICEA 1| BT HoBKE
NEESETL2ZETTILAF-—MEREZEFRELELZ, LA EtBDI -
MHEEIT Df OBRBENBEERTO 1| 5% »56,30 SEBELEZ, A
EHHFORBRAL B LIOKIIEHERE L, 12 BHE /128HE O R
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Test-breeding

Pre-breeding The date extract-added diet or the extract-free (control) diet
ol - .
Four-week-old . i >
BALB/cmice | | | | | [ | 1
4 5 6 7 8 9 10 11, (Weeks of age)
FA N S S S M |
Intraperitoneal injection of Intranasal instillation of Df-extract

Df-extract+Al{OH); gel
Blood, spleen and
Peyer’s patch collection

Figure 19. Experimental schedules. After pre-breeding for a week, BALB/c
mice were given the extract-free (control) or date extract-added diet
between 5 and 11 weeks of age. The mice were intraperitoneally injected
with 200 pL saline solution containing 100 pg Df-extract and 2 mg
aluminum hydroxide gel at 5, 6 and 7 weeks of age, and intranasally
challenged by instillation with 20 pL distilled water containing 20 pg Df-
extract between 8 and 11 weeks of age. The number of sneezing and nose-
rubbing was counted for 30 min after 1 min from the intranasal instillation.
Blood, spleen and Peyer’s patch samples were collected at 11 weeks of age.
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A#, 23 £+2°C OFBETTCHE L, AEHR, ~vVXAOMRTH LD
EBRLEME, BBEIOBE A VIRIE, Thfniidfoos
XU O#EMITICHA W, mMKIE 4°C,450xg T 60 /o HELSY
BEZITV, Bon-LbiE2MBEEL L TCERICHERATSET 30 °C T
rREL T,

BB, ARBRIIAAERFRIED 2 HHWOREBLICEHRICET 2
Rl L 9 EBROFABERBIVCRESICE T AL | X ITEM
REBZHIZBITIEMEROT A FT4 ZH Y, EREPITXL
TREOREDL & T{To 72,

4. R & %A VIR B R B IR o 3E R
BALB/c Z~ UV ALV gL XA VIRZEFHMICERL, £—=
WL THEBE XA AV ROMBEEAFRLEZFARL =,

5. M B O B RE AR AT

B L O, = VR oEREmMIE L OCHMRBERNY A M4 %
BHEITr2MloBmbBIT, sXaELEAEICLIIVATL, IS,
CD11b"CD80" HifZIZ D\ Tk, 5% FBS % & ¢ HBSS T 100 f#& K
Lz dF o E#kHi~ T A CDIIb mAb & 10 uL X T 4 °C T 15
SHEBEEL, KWTLERAFRWET 100 FHERLEZA ML N T EY
Y -PE/Cy5 & 4°C O#ENXTT 15 sHKBELL, &bz, EREARK
T 100 FE&HW L7 PE EE#E,HL~ v X CD80 mAb % 10 pL /il 2 C
4°C OFENXT T 15 B E L, IFN-y'CD4" fifa$ X O IL-4°CD4"
Mo a FiEE, E—FBZH¥ L, £, Igi’B220" MilEH L O
FceRIa'CDI117" Mifa O Bt H kL, BEZBIC¥ Uz, ML, Guava
PCA (Guava technologies) (Z L W HIE L /=,
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6. ik EE
MEBFDORBEIY Df R IgE LX)V, v~V AEERE N EiE
(ELISA) E &3>k (Bethyl Laboratories) AW T, FE=F D FEIZ %
CTHELZ,

7. ME ST

LA EtBDOS oBREEHOBEAN DS E 45 HT1X, Repeatedmeasures
ANOVA IZ XV iTL, FEE PR OO LT, BE O 5 BHH
(Two-way ANOVA) IZ X VT 21T/ o 72, MENTERICZIX, AR & B %
M LE=EHE L HRok, TOMOKHLITOFEXEZFICHEL
7=

EE S

l. vV 2ADOHKE

FHEERMN (= he—)v) @R X OT — > fl Y R0 E E T
HELE~T ADOKELEILE Fig. 20 278 L7z, Fig. 20 5, F—
HMHEWERNASCTHEBTLEY ZAOKEIL, = be— L@ THEE
LB E B L THRHNARZETI RV I ENDRD,

2. LB tBDF o0& EEK
ayhr—LEABRBLIOT Y HHBERNERS CTRELLY Y 2D
L& (A) LEDF >h& (B) BEI#% Fig.21 1277 L 7=, Repeated
measures ANOVA [Z X 282 o6, BERNER CTHEELLYY RB &
VCF —VHEENAR THEET LAV ZADELLIIBVWTY, FE
END o, Fig. 21 b, T—VHEHBEMEARS CHE LY A D
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Figure 20. Changes of body weights in BALB/c mice given the control (the
blank circle) or date extract-added (the filled circle) diet. Data are presented
as the mean ® SD (n =5).
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Figure 21. Number of sneezing (A) and nose-rubbing (B) in BALB/c mice
given the control (the blank circle) or date extract-added (the filled circle)
diet. Sneezing and nose-rubbing events were counted for 30 min after 1 min
of the intranasal instillation with Df-extract. Data are presented as the mean
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=+ SD (n=5). *P <0.05, **P < 0.01.
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K LAAOEEKIE, avyife— L@ THET LESAE EHELT, 9
2o 1l BEOMTEEICKRTTIZ b0 . £k, 7—VHIEY
BRMEAB CHELIELY ADBO5 o &EEHIT, =2 e —LEE
THELESALEELT, 8 b 11 BHOBMTHERICKT TS Z
ENbnb,

3. miEHA L~

aryhe—VEEBIOT - VHEWHRNGER CHELEY Y AD
mMEHR (A) BLUOF =% (D) & B) IgE v/ % Fig. 22 TR
L7, Fig. 22 o, 7—VHHEHEMEARS THE L~V 2O MER
IgE VR, 2 be— @B THRELEEGLHEBRLT, BELK
KBTFTTaz2énbnd, £, T—VHHBHRMNAN AT LEY Y
ADME Df FR IgE L Xk, avy e —L@ARTHELESS
PHBLT, FERETTA2Z8bns,

4. B B o  IFN-y'CD4" M fa %, IL-4°CD4" M fa % & L O
IFN-y"CD47/IL-4"CD4" #Hjg kb

av i —AEARBIT -V HEHENMEASCHAELEY Y A D
fELfi& © IFN-y'CD4" MiBa% (A), IL-4"CD4" Mm% (B) B L O
IFN-y"CD4"/IL-4"CD4" # Btk (C) % Fig. 23 &" L 7=, Fig. 23 » b,
F— U RMER THEEF Lz~ 7 A0 IFN-y'CD4" Mz, =
vhur— BB TRBELESALERLT, FRICENT I Z END
nh, —FH, T—VHEMEMEAR CHE L~ XD IL-4°CD4"
gk, =y be— L@ TRBELEEA LB LT, ABRCEL T
HIBnbnd, EHE, ToVHHEYEHRNERCTHELEZYY 20D
IFN-y"CD4%/IL-4"CD4™ M IX, = b — AWM TCHBELEZSEA &
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Figure 22. Serum level of total (A) and Df-specific (B) IgE in BALB/c
mice given the control (the blank column) or date extract-added (the filled
column) diet. Data are presented as the mean = SD (n = 5). *P < 0.05,
*xxP <0.005.
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Figure 23. Spleen Th1/Th2 balance in BALB/c mice given the control (the
blank column) or date extract-added (the filled column) diet. (A) Spleen
IFN-y*CD4* cells; (B) IL-4*CD4" cells. Th1/Th2 balance (C) is showed as
the mean of the number of IFN-y*CD4" cells against that of the number of
IL-4*CD4"* cells. Data are presented as the mean & SD (n = 5). ***P <
0.005.
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DHBEBWNWZ LR DI D,

5. Mg L XA = VIR O %P AR 2K

arybhbe— LB LIOT - VHHERMEARTHE LYY AD
& fi& © CDS80'CDI11b* # fa % (A), IgE'B220" M e %%k (B) B L O
FceRla'CDI117" B4k (C), 72k, /A4 = /LK D CD8O'CDIIb" #i
f %% (D), 1gE"B220" M A% (E) B X ' FceRIa'CDI117" # A%k (F)
% Fig. 24 /R L7, Fig. 24 b, T—VHEHEMEAL CHE L
vy AOREB IV = VRO IgeTB220" Al K ¥ &
FceRla'CDI117" Mifa$kit, = v b — LB THEELEZEA & LKL
T, BRIV TDHZ R b2, LHL, T— YW HRME R CTH
HLEU ADOBER LU/, = /LRkO CDSO'CDIIbT #lfa ik, =
Y- VEBTRABELESALEBLTARZZI RN RN

g

TLVAX =X 2 BEODIA T IIRnEIHh, o3BG LT
BREOTVAX—EROEEZ AT, MBEBIBERIT VAT —ER%E
RETHOZHL, BBEXDODOLDPULDHEOEIEIZL > TT LA F —
EREZTRT, AETIE, 7—VHEBEMERTOFEEN, ¥ =HKEIZ
IOHBERXMIZ T BT LAX—%3FH L7 BALB/c B~ U AXDT L v
F—ERLAERCKITTEZE LA, BRIT®~7 & 5T, BALB/c
R VALK =HR (D) LAKBIETAVI=TU LT LVOREY & BEE
NES L%, Df KBERZBEANERET D ZLIZED, 7TVAF—
BREFESTDLLENTED, £, Df i FZRE L TR W
BALB/c %~ U ADMEF O Igé BiX 0.2 ug/mL A FTH DD
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Figure 24. Number of immunocompetent cells in the spleens and Peyer’s
patches in BALB/c mice given the control (the blank column) or date
extract-added (the filled column) diet. (A) Spleen CD80*CD11b* cells; (B)
spleen IgE*B220" cells; (C) spleen FceRIa*CD117" cells; (D) Peyer’s patch
CD80'CDI11b" cells; (E) Peyer’s patch IgE*B220* cells; (F) Peyer’s patch
FceRIa"CD117* cells. Data are presented as the mean = SD (n = 5). *P <
0.05, **P < 0.01.
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LU, #RELEYATIE 4ug/mLl U ETHBZERBMESA TS
(Zhou et al. 2008), > T, RETIX Zhou et al. (2008) D HIEIZH#E »
T,BALB/c ¥ U A% Df CHRELEEZ A, =2 b — L CH
Bl ADMER Ig &1 9.75+2.87 pg/mL TH » 7= (Fig. 22),
InoDZ &b, Df OEBERNERICEIZ2AREL, FORDOBENEK
FRZEDV, I BT VAN -RICZEDICEE TSI LI LB TFTRIND,
F—YVHHBERNANTHEELEZ Y RAOKEIR, 2 e —AfH
BTEHEE LUV REHEBELTHEERZX R o7 (Fig. 20), Z O
Enb, T—VHHEDENFAE TCORAEIR, REMOEVNSL R FL R
WEOEERRWZ LR TRREIND, T—VHHBEMEE CHE L
Tev U ADL L HhEBDOE onEREIEKIE, a2 be—LETHE
LB ALYVLEEICE D LE (Fig. 21), £, T—YHHEHHENE
B CEHEBFELEYDY 20O Df R IgE VL, = bae— BT
FABELE Y RALHBE L THEREILKD? > (Fig. 22), 2 b OREE DL
O, TV HHHEMEARN TCOHEEIL, DfF F8R 1gE OEFEALO0OME %
BMLTK LRARLEBDF o EEHBERLD SR LEDTRBREIND,
BEICR 7= L 9512, Th2 MBIZ K> TEAIND IL-4, IL-5 BL W
IL-13 X IgE O E A ZRE T2 Z &N 5N TWwWD (Platts-Mills
2001), 412, IL-4 X IgE OEALAICB W TE KRR KE %2 £ 7~ % (Shang
et al. 2004), X HIZ, Thl ME»SEA XD IFN-y X Th2 Mg ®
IL-4 OFEAZE T2 (Péne ef al. 1988a; Péne ef al. 1988b), 5 — V Hl
HHHRMER CHRBELE~Y Y AOBIRO IFN-y'CD4" M fkix, =
e —LE@ERCHELESEALV DERICHEMLE (Fig. 23A), 7=,
F—YHEMENRE AT LU 2OMEO IL-47CD4" #ifa %
X, avybhe—Lr@EBTHELESEIDLERICHD L (Fig
23B), Lo T, 7—VHEYWENEARNTHETLET ZADOBEBO
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IFN-y"CD4%/IL-4"CD4" M $ %, = ru — A RmE CHBELEZEES
LV LHEEFIZIEE 7= (Fig.23C), Z2RHDZ ENnG, F—YHIESDR
M E CERE Lie~v v A0 MmiE Df R IgE L X0 B IE, Th2 M
OBV ICERT I ZENTBIND,

BBEIEHERERELT, AT VRBZBEOMBEARER L L T,
HELREREEZEL L TS (Kraal et al. 2006), F 7=, IgE'B220" a1
IgE A B MlaTH 2 Z LIZAMD L ZATHD (Manetz & Meade
1999), T —VHEHENEARMTHABT L~ ZAOMIEL XA = LIRD
IgE'B220" ML, = v b — @A CTHEFLEZEALIV LAE
WALz (Fig.24B,E) 26D Z NG, T—UHEWHRMER TO
SUAORETIR, EFBLIUBERESAEROMFICB W T, IgE E4
B Ml LD N RBRINDS,

BRIZB_72E51, ] BT UVAXF—OREIL, EWHMAREOBERIC X
STHERBZIEND, BHERIZIE, S8 IgE TAKTH S FceRl
DEWME EICEE T2 EPALETH D (Platts-Mills 2001), & H 0
£ IgE T AR ZRHA T 5 EMMAIZILEF, FceRla & CD117 O F D
MPRBEBHRIZESWTERE ST b S (Brown ef al. 2008), & — > #fi
HPBRMEE CTHBT LY ADOMEE XA = VIR D FeeRla'CD1177
MEKE, =2 e —LEECTHEELEZEALIVLARIERAL LE
(Fig. 24C, F), TN HLOBENLS, T—VHEWEMNER TCOHEETIX,
EHEBIUVBEREREROBFICBWVT, BEMM IgE ZHEK LR
BRI 5EMMEREBEZB LD RN RBRIN, T — Y MHBEME R C
FHELEVARBT BT VAKX —ERERDEIT, —iX, S8EM
M OIgE SRR EZHBATIHIEBHEREOBAVICER T 2 2 LA FRKB X
no,

BEIL, RAPLOEMPLBAMBELET I E0b, A T VIR
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REDY B ERZIRL L TREBEL LTI ZLN T
5 (M E & EE)I 1992)  REOMERE TIE, BERICMX T, /1 =1
WD IgE EAE B MEAEBIUOERMME IgE TR EE R T 5 IEWH
MEERES L, ZoZ eho, T—VHEYWRNER TOREEIZ
IV, BECBITL27 VA —RIGEZBEBTER/DIIENHETE S,
ERICRALEARZEERAMRETHII 7 07 7 — UO/MRM
JRIZE>TEEEIND, RWT, LI~ 07 7 — DKM
AL OHRFERRARICLVBIEEZZ T Th2 Mg, B lROBEES
IgE ~t 7 9 AR v TF 2 RET D Th2 YA VI A v Z203WT 5
(Punnonen ef al. 1994), HUFEBRIT~A— T MBEAO T MBEZEK
(TCR) tHFERBRAMBEAMOFEHABBESELRFESE (MHC) Mk
WTITh 2D, IRRFHRERBDCFEET SHB S FABENICHE
AT 22 &T~A— T MREBIEMEIT S5 (Rothstein & Sayegh 2003),
CDS80 B LU CD86 BHMERFICHLIZELEELMBI LT TH S
(Hofer et al. 1998), T —VHiHHEMEAL THEE LU 2 DB &
NA T VRO CD8O'CD11b" MAa#kiL, = e — LGB THEE L
BALHEBE L TCHEBICHEB L AR» o7 (Fig. 24A, D), T 5 DR
5, T—VHHYENAR THEE LAYV RALCEIT ST LLX—ER
MR, AEEFHERECIER LAV EBRTBREND,
AEORERE?DL, DI OBREFIZLIVBERMIIT I BT LA —HRR
FE L/~ BALB/c B~ U A CBWVWT, T— VY ERMER ToH
FiX, Th2 MK oBAPIc L5 IgE B4 B Mo ICEET 5
MiE Df # % IgE OIETET Tk, SHME IgE T BZEERIAN
BHEOWIZN LT I BT LAF—HEBROERIFBERT L&
DRBEIN D,
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L3

F=HE (Df) ORBICELIVHERNIC T BT LA —HBRXLTFE
L7 BALB/c 2~ UV A&7 —VHHWHEMEAHTHETTLL, <L
HOEHEBIVEDO onExEBITa b — LA TOREE & L&
LTHBIZEBY LE, 72, ERB LV Df FFE IgE VX LVITEE
WA Lz, MxZ T, BiED IFN-y'CD4"™ Mg Ec®EmL,
IL-4"CD4" Mila#ix A RICH A L, FFIZ, BIBRE XA = VRO
IgE*B220" M %k & ¥ FeeRIa'CDI117" MBEKEIFEICH I Lz, Z
nNoLEoZ End, T—VMMHE®IE, Th2 BlKoE I L5 IgE EAE
B MlaftoBAICERT > MENKEER IgE R T 2T TiER<,
mEAME GE TRBZERTIEEMREOBSEALT I BT L
NE—MBROEREZBEB I ERTIBRIND, £/, 7T —VHIH
Wi, EEBLVOBEKEREZROTMFICBNT I BT LAX—ER
ERBTHIEDNTRBEIND,
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FHE FS—YHhOTILAX—BEERSORE

BZFEBLOCEONEICBWT, 7 —YHIH®WIE, NC/Nga F~v U RAE
LU BALB/c Zw UV RIZEWT, Th2 ALK OB I LD IgE EAEM
OB AICERT > MERRAER IgE OIKT & AE M i o R4
AN LTCTUVAF—EREZBEH T LI EATRINE, T—YHIEY
PORSDIS, MAZTNLOERICERT2NEELOHD EZA
Th b,

EE, WSO DOREHHHA T VAT —ERZBLESD ZENHRE
ENTW2S, Kim ef al. (2009) 1%, ¥V} ¥ (Actinidia arguta) O 7K
H¥ 2, IgE OWAEZBE LT AOMEBERZEET DI L 2HE
LTW3, Leeetal (2009) X, Z ORELHRXMEHFICRAE I
BRIV 72 ) —NVTHDHULVART ha— 2, [IL-4X°1IL-5& o 7 Th2
A PIAEMBIL, SHICTKEBR RIS, GEEEKEMNI LUK
BEEFESWEIH LT~V 20BEERZEB T2 LaHEL T
He &I, rNAEF L 3-D- a3y RIZELH (Camellia japonica)
RFF < KN (Sorbus commixta) THti¥ 2y, BEHMBEANO ¥ 7T Vs
BZERTOY VB EHEETHAILT, TUAXF—RISEZMHE T 52 &
ZH#HAE L TWD (Leeetal 2008; Yuetal. 2011), Z D X H 12, —H DR
VZ7x) =N, BEEFORRALFZ VN7 BEOHEHAELIEREI L
TT VX —RIEZIH T LIIAMOEETH L,

ANETiL, BALB/c 2B X" NC/Nga 2~V R IZBITHT LILF—
FEROBBICE LI GREMBHROB AL Tece 77 IV —FF—EH#E
BFTORAOBACERT 2T —VHEMFTORSOBEEEITR D B
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s, 7T—YHEHFICREENTZRY 7=/ — /78 C3H/HeN %
vUZADOMEBHMREERERICB T2 ESEMRE L, Btk & Itk @
mRNA OEBFRICKIETIERALEZARSEZOT, TRHOELZ LU TR
5o

HER I OHE

1. ¥ %

Ml oMERTICAVWEERELLBEER, MROBEEHLRE, B X
OEHHOREIE-—BEICE L, BEFRAOHEMICAWVEERE
LERERY T ) —NEE ECELE, TOMOREITLTHESE
MAEZEZ BV,

2. BELfE M R R VB R O R B L 1 &

C3H/HeN R~ U ALV XA T VIREZEBEAICHRIL, E—FICEL
TRA ZVRMREBREZAR L -, MEMEREBE® 1,000 L = EE
D 24 vxvw A7 L—F (Sarstedt) ICHEL, RKEE 4
nmol/mL 225 X512 PAFALAALEFL K (DMSO) ICHEME L - 4E
ERY 7)) —VEMX,5% CO,FETT 24 KRl (BRTRBAMIT)
F 0T 48 B i (MRBEMT) & L7, DMSO O &K B EIX
001% ¢ L, TORBEZBWTCHMEEEN 2 L2BA L,

3. Ml BE O K RE AR AT
IgE™B220" B & 1" FceRIa'CDI17" M ORE FEIL, F o2 LK
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U7, MiBE%iL, Guava PCA (Guava technologies) {2 X W HIZE L 7=,

4. B FR BB
RT It UTFT %A A RT PCR KIGIZE _EICHEL TiTR -T2,

FERALEE T T4~ —BFIOEHMIT Table 2 TR LT,

5. MEH AT
HEHDWWOFIEITE—ZICHL -,

LS

. 7—=YHHBFICRIEINTEZRY) 72/ —VREERZ MBI
RETHE

TVHHEYHICIREINT 6 BEORY 7=/ — LB v U R
B ER COSBAEMBEICRKITTEES Fig. 25 KR L,
Fig. 25 nb, Z e Ui, o AT =B T7=2V T8I, R
T/ —NVERM, 7o b T X2, W7 xBERIII TR E
th#r LT, IgE"B220" MK ZA BB I EDZZ bbb, —7F,
saoua eI, R) 7= —VEERN, e bbb T
¥ o, V7B, IV VIBELI 7= VIEBEHEEL T,
FceRIa'CDI17" MBEHBELZABICB LD Z LB Dh D,

2. T VMBI REENTEARNY 7=/ — B Btk & Itk O

mRNA OB EIZKIFTTHE

79



(A) 10 r a

@ 1. a a @

g 8H |44 b T L b
o5 c
o 3 6 +
€Eo
3 v
C(D
DS 4
SEN

o

X 2 r

0

B) 2.0

(B) [ a

a
a
15 r l a

05 |

Cell number
(x 10%/108 spleen cells)
=
o

Figure 25. Number of IgE*B220* (A) and FceRIa*CD117* (B) cells in
C3H/HeN mouse spleen cells cultured with six kinds of polyphenols
identified in the date extract. Spleen cells were cultured with 4 uM of each
polyphenol for 48 h. Data are presented as the mean = SD (n = 5). Items
indicated with different letters (i.e. g, b, ¢) are significantly different (P <
0.05).
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FVHEHFICRESINE 6 BEORY 7=/ — AR~ URXE
B %R TD Btk & Itk mRNA ORBICRIETEZE % Fig. 26
IR L7z, Fig. 26 6, Ry vd=2iF, R 7=/ —VERM, 7
O NI TXaB, Jueun S U B, W78, V) U TBERLITT o
TEE LB LT, Btk mRNA BRI N AL EZFBRCELIEL R
mNh, —F, rmuaFrBERIra=viE, R 7=/ — VERN,
T NI T X a8, VT8, VI CIBERLI TN TB L
T,Itk mRNA OFEBRL XL EZHFEICR LD EBbMD,

EE -

BEZBERBIVOCENEICIBWVWC, TV HE®IT Th2 MEZKOED
LD IgE EAMRBREOBVICER T 2MERERRE IgE OKT &
JERmMAREOBLEN L CT VAT —EREZERBT I EBREBIN
2o £72, EZEIZEBWT,Btk & Itk mRNA ORBE L X LOED %
LTCT VAR —ERZEBBT A ENRBINE, RETIK, 24105
DHEEMIBME L mRNA ORBFLAIVOBPLICETLLEEHELIHD DR
ErxRABTl, 7Vt PTICRESNZ 6 BEORY 7=/ — %
WML CEEFELAE C3H/HeN R~V A0OMBMEEERIIBNT, 7
no AU, RFI LT BINT 2T BN IgETB220" MK EAE
BloHALbE®, ¥/, /e rBE X730 3= 0 FeeRla'CDI17"
MK EHEEICHEH D &® 7~ (Fig. 25), Zuvn ¥ U Bix, Signal
transducer and activator of transcription-6 (STAT-6) ¥ X ' c-Jun

N-terminal kinase (JNK) OBl 2B L T IgE OEALEZHEH L,
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Figure 26. Relative expression of Btk (A) and Itk (B) mRNAs in C3H/HeN
mouse spleen cells cultured with six kinds of polyphenols identified in the
date extract. Spleen cells were cultured with 4 uM of each polyphenol for
24 h. Data are presented as the mean = SD (» = 3). Items indicated with
different letters (i.e. g, b) are significantly different (P < 0.05).
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BALB/c RV ADT LA X — Ml AEEEREZBRD S®5 LB HE
ENTW3 (Kim ef al. 2010), IgE D EAIIHIRMA O Th2 MR~
PUEIETR, KWT Th2 Mian»b B fila~0EFICLVSI RIS
5, B MREANTIE,IL-4 20T 5HEE. CDA0 & Jr T 5 Fl i 25 s 2=
L5 D% (Vinuesa et al. 2010), IL-4 20 3 2 HIBHITEE R+ STST-6 %
HEMALT 5 2 & T (Takeda et al. 1997), £ 7= CD40 Z /-4 % Hl % i1
Mitogen-activated protein (MAP) ¥+ —ERE D INK 72 & OEHIL %
B CHE:BE® ¥ Nuclear factor-kappa B (NF-kB) # E# {42 2 & T
(Geha et al. 2003; Gururajan et al. 2005), IgE ODEA 2 EET D, KED
RN, oo BT IgE'B220" a2z B b &¥Z, Z0b o
b, Juua Ui, STAT-6 83X Y INK ORBEME ZEL T
IgE™B220" MK 2RV S ¥ ¢RI NE, —F, "I IT=v
7 2 NVTBRIE,IgE EAMBERB LWL LI XEEMME IgE /K
FRETHIEBMEEHERDSE L, XV TV TBRE
NOOHMBEOBRLVZANALT, TLAXF—ERZEBEHRIEEIHE
REREINTWVWRW, 202 kb, 7—VHE®mIT, 7L —8H
CHELSELBZ2HBEO 2 BEOR) 72 ) — V2B I ENRTRBEN
A

BRI _7= Xk 502, IBWMAP £ FeeRI & Ig BAEKDOEE LN
Lz, EMMABECLAPHEORBIL, (ZFEKBFao o FF—ET
D Btk X Itk KREEIND Tec 77 IV —FF—EDEMIZEF
X Z ¢ (Kawakami & Galli 2002), Btk &, JERMERIZB W T, HEE
B, BEAT 4 = — 4 —DODEABLOY A NIV OEAXHIHET S
(Ellmeier er al. 2011), ¥ 72, B M B WV TIX, B MO S{LICEDL -
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TV % (Rawlings et al. 1993; Fluckiger ef al. 1998), Itk X T Mgz E
WT, BEHE®O Th2 #lA~D B {LICEELREE 2R 7-7 (Fowell er al.
1999; Schaeffer et al. 2001), T — VY HHEHFHICRE I N 6 BEON

U7 =/ —NEHRMLUTEZE L C3H/HeN %~ v A O ML %
RICEBWNT, X7 0aT=02 Btk mRNA ORBE L XL 2 HFEBEICED &
¥, ¥/, 7unF U BT 3= Itk mRNA OFEHEL X)L
AEBICHEAD & (Fig. 26), ZJunFrgesrd=orRNeh bl
ZFD mRNA OEBEOBLEZNA LT, TLAX—ERZEHIEE
HDREREIREREINL TR, TALBDOZ D, T—YHEDIL,
TIUAXR—BRIECFELEI»HFHRD 2 BEORY 7=/ — Ve &
TLEMRBEND,

IgE EAMELLEEEHMME E SABRBEEHEMEE 2B &8,
Btk & Itk ® mRNA OREBZBAL L Iea VB, X7 10rd= v
BLXUO 72V IBOBREZ, 2L E4, 1.42 pg/ml, 2.52 pg/ml B L O
0.78 ug/ml TH o7, —H T, 74—V U F A I NV IFELZLLDIHHOKE
R BEBFRBROBBICHNET —VYHEYORKY 7= —VEIT, 1
g H72V 3207 mg T VTHMYETHoTm, 1,000 g OF — Y BEMN
5 70 g OF—VHEDRELNTZLED, 1 g OF — Y REIZIT 2.24
mg ZxVIBYEORY 72 ) —VBREEINTVWELIHEAEICR 5T,
Al-Farsi et al. (2005) X, 7— Y HRE 1 g #iZ 2.17 2»H 3.43 mg 7
sV ITBYEORY 7=/ —AREHEINLTWVWE EHELTWVWD,
ST, HMERBRTCAVWET —YHEYORY 7=/ — V&I, Al-Farsi
etal. DREOHBENTH o 7=, £, UPLC O HEBEMEZ H 7= fE T 2
5, T—VYHEY 1 g bl OoTrue NI T X, Jun U, D
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T, VI UIB, RINT = BEY T VT BOERER, ¥
NFh, 10.78 mg, 0.88 mg, 0.74 mg, 7.55 mg, 3.64 mg B L 3.15 mg
Thol, —F, EZBEBIOENEIZB W T, 7 — i W& N s
DEHEARAEIL, NC/Nga Z~ U A—JLHE VY 286 g/HBILV
BALB/c B~ U A—[E¥Y 7=V 236 g/ HTChHo7m, T—VHEHBOEM
Bl 1% THo7z72 (Table 3), 7 v @B, X7 1rd=rBIT
TNV TBOEHEREIL, VALYV FNFI, NC/Nga 2~
7 A;252ug/H, 104.1 ng/B B LW 90.1 pg/ B, BALB/c R~V A, 20.8
pg/H, 859 ug/ BB XLV 743 ug/BE Thow tHEEINDE, ZOXRY 7
=/ —DEIX, C3HHeN Z~ 7 ADBIBHREER AN LEZES
tHEZEHEBEEINS, 20602 b, EZEBIVOCENEICEW
T, T—VHHBENEE CTHE LI~y XI2BT 5 IgE EAEMBRK
EEBRAMMYE IgE XAAKRBAEHMERREORB A, B XLV Btk & Itk
mRNA OEH OBV IX, ZJean g, o rIdi=rBLOE7=1VT
BORFELEThHoTZZERTIREIND,
AEBEBOBEND, T VP CREEN LI e S VB, XT
NA=rvBLEO 72V T8I, IgE EAMBRE LEFMAREZOE Y, B
X OBtk & Itk mRNA ORB L AR_XAEZF LI, INbDZ &b,
F—V Wik, 1gE EAMBREK L SHMME IgE = A MK B ERM R
BoOBY, BELOBtk & Itk mRNA OFEBR OB T HHO 3
BEORY) 7= /) — V2B ERTRBRIND,
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L

T—UHHBPRICRESINTE 6 BEORNRY 7=/ — v EHMLT
BEE L7 C3H/HeN R UV RAOMBHBEEZEZERICBNT, ZJua b v
B, R vIT=r B0 7oV T8 1gE'B220" Mtz A EICE D
¥, sueun S rBEXINad="r’ FceRlo'CDII7" M %2 FE
D &, £, XTI =0 Btk mRNA OFEFRLNILEFE
RV &, Jeoa A o @gBE_5 03 =3 Itk mRNA OFRBFEL L
PHBIEBS Sk, TROLOZ LD, FoVHBHPTCRESLE
3EBEOFRY 7= — %, T2 ilaD 4k, B #laomf, BLUE
BM IgE SERKRERBETI2EBHMRO L E REBEREMH T2 Z
T, TUVAX—ERZBETAIZENRBRINDG, Juou bl VBB
MAT, RINIT=v T2V TBET VA —BEBEREZ L OHH
WYV T2 /) —NVTHDHIERTBEIND,
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% 15

R, BEMBEMFIZEENLIRTIT, ELLTAEBERIEMHER
TRAAF-OHBIFELTEZLNTERL, L2LEETIE, VoK
DOREMBOVBIRL2BRERKICEZEZD 2V ITHENCHES T Z &
BERHEEN 22D, RROTHIOUBLFS LEBEIAHEBEL L O
BmBEMIERLOSOH D,

— 7, AEBELZ L OB E AT ORMBEMORE LAENEH
IELEDOBRELLTETONLD, AMMAEORLHFM L L THVWET —Y
REL, ZOBATH DT YA Y VBB EOKILO T O KB FH
BrHEINLTEY, AEODEEERE LI MO TV IO FEHFA
DEENTWE, £, FERTVTHEBIZBWNT, 7—YEHELS LA
MOBBEERLECHTIRBMEL L THVWLATEEZ E D, AF
FAEBEZE T LI EPHEEINLTVWEL 2L LT, ZRICET S
HRIZIFEAERINTIRPo, 22T, XXX T—VRED
RERESEBEORREFEM T LB L, LFHEBRELZ L O AELEM L
LTHATLIZEEZHEMCB LR ZE LD bDTH D,

T, RBXOFE —FETIL, C3H/HeN BT~ U ADHBREBRICEB W T,
T=YVHEMIEI IR F O Y L0 b < R O MR
BEEBODDLDZEEROLNPICLE, £, 7T—VHEHITI I L — A
FOITHEDERBIIAASAZABEOMBERELZEDDZ LB LM
ll, TN EMND, T—YREFBIUVCHKEREROT S IC
BWT, MlaMEEEZHEBRT LI LB TR EINT,

FWTE _ETE, 7—VHHEHOKRST TR & &S TSR

87



HRBEOWMBMIIERAT I I LERLE, T—YHEDTORS FRS

LT, 7Pue b Txa®, oS U, T o8, VU TR, X
Snd=v, BEUO 7= VIE% UPLC KEVWRELE, 0I5 b,
MR EOEBRIL, Jua SV, A7 =B, X7 rIa=20BLIT
TJx VT BOBFELEICERTAZEEHLONILE, —F, T—V
MEHTOESFESE LT BD-IAL I 2 E L, TOELTFE
BEELVMREEARAEZEOHEBIZEIELZIEEZHALNILE, ThbDZ
EMD, FT=YREFBIUOMBEREROMmMGIZE W THMRMERE %
HETLN, T3 T —YREENSIRY 7= ) =& B-D-ZT NI
DFELEILLDIERTRINT,

I Bz SETRT-VHMEDENEE ToOME N NC/Nga %~
DADHEEROERERERICRETEEEZ R LEL, AL, =K
(Df) OEFEANEHRICIVEBERELHEIELZ NC/Nga R~ U A& T
—YHMHHENMARCHE TS L, TVAX —EROER, LERE
FO Df R IgE VAV RKRTT22 2R/ onrcLE, £, g
® Th2 MREEKIE, T—YHEDENAR TORBFICL > THEAIT D
CEEHLMNCLE, Eh, FoVHEMENARTHEE LEL T A
DO IgE EA B MBEEBIOVOEHRMME IgE TS BEEKEZRET D
R ML, =2y b — VAR CTREBELESEG LV VAR ICEA T

LHZEEHLMNICL, &bz, MED Btk & Itk mRNA O FH L v
FABICEBALTZZEEZHALIC LE, 2RO D, T— Vi
R mE R CofMEFEIL, Th2 MREKOBAIZ LD IgE E4& B HMAa
BoOoWLICERT 20ENRFRE IgE OET &, SHMME IgE &
BEREBRTHIEHHAEOBLENLCT VAF—EREZERBL, Th
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(X Btk & Itk mRNA O RHOBPICHLEREAT DL Z LR FRBRINT,

ZLTC, BUNETR T —VHEDERNER TCORERERNICEE
L7 BALB/c F#~¥ UV ADT LA X —EREALERICRETEEZ R
L7z, BIG,Df O%BIZEIV T LALX—HBLXLZFHEHE L7~ BALB/c %
TURET—VHEDERMANCHET L, L0, 20
GlorEEIHBLUVME OVA R IgE vV X vig=a v b — v
TOHBEIVLVAERBRCREAL, TV HEYENER THAET L~ Y
A OEEO Th1/Th2 Makkix, = be— L HETCOHEAE LIV LE
WIZEEHLMNILE, £, TVHEMENERS CHE Lz Y
ADEEE XA VKD IgE BEEA B MBI UOEHEMME IgE =
REZRBTHEBEREE, = e —LEBTORBALIVLAEE
DT EEHLNCLE, ThAbDZ End, T—YHMEBE
MEB TCOBRRPUIIT VA —2FHE L~y 2A0HEFIL, Th2 Mk
BHoOBLIZED IgE A B IEHZOBALICERT 2 ENRFEERE
IgE DR TZT Cide<l, BEMME IgE X FEE2RHAT 2 EH MR
DL ZEHNLTCTUVAFXF —EREBRB T DN RRBENT, E 72,
EHBIUOBEHEREROBF BV TT LAX—EREZERT S
ZEDBTRBINT,

REWL, BABETE T —VHHBPTCRES AL 3 BEORY 7
=/ —ViX, Th2 il 41k, B M0 ok, BLOEB futE IgE =
BERBEHEMROSLEBEREZNH T 22T, TLAF—ER
EFBEBTAZELEEHROLONILE, FIZ, XNV 7 2V TERIT
TUVAX—BBEREZLOFRT VR 7=/ A ThHhdH I &NRR
e XN,
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UED LS, XX TRTIT—VHEMRMER TOREETR, v U
ZOMREERELZEMBL, 2 1 BT UVAF—EREBRH TE DS &
EFRAOMNICLE, RMEORR»L, 7—V %, AL ELHEBEL,
FLET7VAF—2BRETOIBREEREM L LTORMARNRFTE LS
bbb,
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Summary

The effects of oral ingestion of a hot water extract from matured fruit of
the date palm tree (Phoenix dactylifera L.) on the cellular immune system
were investigated in comparison to those of prune and fig fruit in C3H/HeN
mice. The number of spleen IFN-y"CD4", IFN-y"CD49b" and IL-12"CD11b"
cells was highest in mice given the date extract-added diet. Polyphenols
identified in the date extract, such as chlorogenic acid, caffeic acid and
ferulic acid, significantly increased the number of IFN-y"CD49b"™ cells,
while chlorogenic acid, pelargonin and ferulic acid significantly enhanced
that of IL-12"CD11b" cells. On the other hand, a 70% ecthanol-insoluble date
extract treated with trypsin significantly increased the number of
IFN-y"CD49b" and IL-12"CD11b" cells. These results indicate that some
polyphenols and polysaccharides present in the date extract stimulate the
cellular immune system in mice.

On the other hand, the effects of oral ingestion of the date extract on
allergic responses were investigated in mite-induced NC/Nga and
mite-sensitized BALB/c mice. The ear thickness and allergic score were
significantly reduced in NC/Nga mice given the date extract-added diet than
in those given the extract-free diet. Sneezing and nose rubbing events in
BALB/c mice given the date extract-added diet were significantly lower
than in those given the extract-free diet. The serum total and mite
antigen-specific immunoglobulin (Ig) E levels, and the number of spleen

interleukin (IL)-4"CD4" and FceRIa"CD117" cells was significantly lower
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in both mice given the date extract-added diet than in those given the
extract-free diet. In addition, the expression level of Btk and Itk mRNAs in
spleen cells of NC/Nga mice was significantly lower than in those given the
extract-free diet. Chlorogenic acid, pelargonin and ferulic acid significantly
reduced the number of IL-4"CD4" and IgE"B220" cells, while chlorogenic
acid and pelargonin significantly decreased the number of FceRIoa"CD117"
cells in C3H/HeN mouse spleen cell cultures. In addition, chlorogenic acid
and/or pelargonin decreased the expression level of Btk and Itk
mRNAs.These results suggest that some polyphenols in the date may reduce
allergic symptoms in mice via a decrease in the number of Th2 cells,
IgE-producing plasma cells and high-affinity IgE receptor-expressing mast
cells, and a suppression of the inflammatory signalling cascade in
allergy-associated cells.

In conclusion, we propose that date fruit may be used as one of an
effective immunomodulator for enhancing the cellular immune system and

suppressing the type I allergic responses.
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