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To investigate the effect of dietary dehulled adlay on allergic responses of sensi-
tized animals, BALB/c mice aged six weeks were fed three different diets containing
0% (control group), 20% and 90% dehulled adlay, respectively. After six weeks’ feed-
ing period, the mice were sensitized twice by intraperitoneal injection of ovalbumin
and aluminum hydroxide, and .then sacrificed two weeks later. During the feeding
period, the apparent change of the mice, the body weight change and total feed
intake were recorded. The mice were bled retroorbitally for serum ovalbumin-specific
IgE and IgGy, antibodies determination. The results showed that there were no signifi-
cant differences in the body weight, total feed intake and the relative tissue weight
(except lung) of the mice (P > 0.05) among the three groups. Significantly lower
serum anti-OVA IgE level and higher IgGy, level (P < 0.05) were noted in the 20%
adlay group compared to those of the control group. Significantly higher serum anti-
OVA IgE level was noted in the 90% adlay group compared to those of the control
group. However, there was no significant difference in the serum anti-OVA 1gGo,
between the 90% adlay group and control group. In addition, the apparent change of
mice was noted in the 90% adlay group. The hair became more yellowish, less
lustrous and smoothless. The significantly lower serum anti-OVA IgE and higher
IgGy, antibody productions in the OVA-sensitized mice fed 20% adlay diet suggesting
that 20% adlay group might improve allergic effect, but not the 90% adlay diet.
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FEEAGENEBMRRNGE » 21 RANRBUIRKREBEFEEEINERER
B E L2 o AR RE % K F (multifactorial) BURHEE » HEZES R NESHE
AR RANAEBEBERE o

Freg @i (REBENRERIERER o Coombs F1 Gell U3 845 5K N & 38
H® o Hod PASE — HUSE B HE (Type [ hypersensitivity) B REE - BRLEE R
HAEBBMERE - & - BYEK - Eig - B3B8 SHEKRRABENRER
MMERHFEE R R IgE bifs » HAERET) BB (allergen) BLAE A H
B (mast cell) B¢ ¥ A i (basophil) &1 EHY IgE &% - EMBHERERENY
(inflammatory mediator) » U4 ¢ FHFRAZ (histamine) » H =i (leukotrienes) * I/
W IE LR T (platelet-activating factor) ~ FI%IARE 3 (prostaglandins) * 38 &%) & E
REEENEZSRE - 5| RF WP  EhnmE@E o B EERBEAKE® -

BHRRAER —FEEREY) » BHE Coix lachryma-jobi L. var. mayuen
Stapf » T adlay, job's tears o fEHEEHMEE - EREEMNGRE LEWE
EIEEHEE - RE ~ BIE (wart) ENBREAEFBIARMNETER © » FARE LW
BRI ET S o 199 FHLEFE LM EETER SR KERY » BEEL
B REHH R H nitric oxide (NO) » A& Toxoplasma gondii® o T 1EHE A& KR A
R (110 mg) BEE 4 8% > BB MW b CD3+CD56*cell F1 CD16+CD57 cell
B S ZBE A (P <0.05) » RARE{CARE RS BB EIRER B IEAE RS
R D RERRETECIREREENTOEIE o 8 EEEEBRMIYSH
HIfE H Y B A B BfE LA concanavalin A JE (LG I A B EURERZEEI 12 BB 0 H A I
BHMR  REERHEEGYURBYES 6 T benzoxazinoid W ELEW ® o
EUEBHYEAECORERANRERM  THREPENBBRESEZE - Wit
AEBRRMEATREANRBECSERMHE  HiTRECHBRKENSRE -

A E B 2 ER F ovalbumin (OVA) B EUEHIPIE » AIOH); B » KK
B > WnE R EHERE AR IgE 1 1gG,, & » B ECH BRI
oo BT HEN MBUEUR 0 RETE OVA BB b F A £ R E % T OVA SBEHL
B AT OVA BHIEMIEEIHE ) 41 » 54 LIS BN B0 i IR &Y phosphate
buffer saline (PBS) ¥ WRIE S B0E » 1ER I B Ay #HgAH (CP) -

MR 7%
—~ MH
OEBE
1 BEE 1T
BEHAETHERZENEDPETIREDNE - BEFERSEE (K

BEBOR U% ) BRI 15 °C AR o 57E R LU B %
% TBEIREE o RS — S B 60 mesh ) ATEEI IR
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= EEED Y B B AL o
2. fUR
Ovalbumin ( OVA, Sigma A ) B PBS 4 BIEC &L 5K 200 pg/mg K 600 pg/
mg KB R-20 CHREMA -
3. 7
H 17 i & AI(OH); ~ HY 10% B9 AIK(SO4); 10 mL » Bl NaOH £ pH fH = 7.4
K g 2TURBERY - KEE0% > #ll BB > A PBS B#:E4m
5o
OB S
5 BALB/c % H&E 6 BN /NE > BERBGRREWEEFL
& RHH B
70N FR A S E R B9 87 -2 Lab Rodent Chow diet (Ralston Purina Co. U.S.A.) >
oA B3 HA Ay SE AR SRR R DL AIN-76®) o 5 S HE - Wk —AT » fEREIEME
g S R R R BE AR HE R S ER T 1 20.25% 0 RCKR IR 62.10% 0 EHMER 5% 0 EHH
W 7.65% * HEEZEREW 1% REMEERSY 3.5% » choline bitartrate 0.2% &
DL-methionine 0.3% ° BEE - — R R SHE B 21.3% - HASH 8.3% »
HE2.2% » RS> 2.1% B dm S EE BN 68.3% 00 o BRI KSR HH A B R A B 2 LURE
B EERIEEZ 20% 0 90% o I EU A E KD VE £ 4E 2k
o TRERBERNERE  BE > BHX > WE  S3UBER ( Sigma
INF) ) o BRI ( Cerestar H] ) » #iER ( Vitacel AT ) » HEMW (#
— /) e EEREREAREEKN TS - :

=k

OB 7
R E/NFR I HBEEE > MEEREES R B E - SBIRAETH
HEER (£—) ; BAERERN OVA BEME © » BAaRTEFER M PBS
T FRHH (CP) » 20% K& {-#H (20% Adlay) F190% &&= #H (90% Adlay) °
BENBRMEPFARRIEME » BWMERE2 £ 2°C K 12 /8K ( 06:00-

18:00 /B3 6 MR H - 18:00-6:00 B BB MG HT ) - BRI REKAKIGBEMIE - fHORE
MR > BEEE/N B E KRR -
O

¥RA L. OVA S EEPLE » ACH); BRI Bk L2 H» B ik e BER R
% PR 13 B0 158K > SRBHRM - Fo R MIEBEEHETE — R
B Qg OVA) KR8 KRB (bpg OVA) - FQFER » 173 KA - if
HWTHEHATE -
VB i A I B B R 3
1. I # f e 5 g pE 1R
T2 BB 1358 > 15 B 17 @SB EAZ BB - RRIREETRI -
I 7% % 8000 x g By 15 2§ R - BUMERER-70 CHh > £ H % UL ELISA
FEEHE & L OVA B2 IgE » 1gGy, TS EHYEE ©
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Table 1 Composition of the experimental diets

Treatment

Diet ingredient Control diet
20% Adlay 90% Adlay

(g/kg diet)
Dehulled adlay - 200.0 900.0
Casein 202.5 168.5 49.5
Corn starch 621.0 483.0 -
Cellulose v 50.0 45.0 27.5
Soybean oil 76.5 59.7 -
AIN-76 Mineral mixture 35.0 35.0 _ 35.0
AIN-76 Vitamin mixture 10.0 10.0 10.0
Choline bitartrate 2.0 2.0 2.0
kcal/g diet! ‘ , 4.0 4.0 4.0
% kcal protein? ' 20.5 20.5 20.5
% kcal fat3 17.2 17.2 17.2

1 The calorie contents are all calculated on the basis of 4 kcal/g for casein, methionine,
choline and corn starch, and 9 kcal/g for oil

2 % keal protein = (protein calorie/total calorie) X 100

3 % kcal fat' = (fat calorie/total calorie) X 100

2. BEAR B M SR S R A
BRI - BFS/NA BN I RS 0 OB o BB o BB 0 B
B E -

R 1 53 A
1. I ¥ # 471 OVA 5 5244 IgE i
EA OVA 10 pg/mL 1 96well ZEEIE BN G » RE 4 CWRAPEHE 16

/INEF 2% 0 LA PBS (phosphate buffer saline) #h¥ER & OVA » BHIMA
200 pL/well & bovin serum albumin §J PBS ¥4 ¥ & blocking solution LA I# 2> Ik
FRMEREE - REBRTRIE2/NEHR » LI PBST (phosphate buffer saline
Tween 20) e =Rz » MACHE 10 SR RIS 100 sL/well o 4°CH
HEMRK <% » DIPBST Be LK » BINA B A LW R T IgE N Eiil
(biotin-anti-IgE antibody) 100 pL/well o 2 {8 T X FE 2 /)N » DL PBST %
7N R 0 BN avidin-conjugated alkaline phosphatase 100 pL/well £EF 2 7y
K » {# avidin B2 biotin #5 & o LA PBST s % B} #Y avidin-conjugated alkaline
phosphatase % * Bl A 32 & pNPP (p-nitrophenyl phosphate) 100 pL/well © fF
HERENIEREGZ% > MUELISA reader (Bio-Tek EL 311, 35 E{ &) I
405 nm RYIREAE o LAFRH B BRI AT SR 2 Uik I 75 /B4 positive control
T blank & LA PBS BRI 7 » HExF BREAEF o 2R 51/ ELISA unit e

ELISA unit = ( Asample - Ablank ) / ( Aposiﬁve - Ablank )
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11 75 51 OVA 5 ¥ [gGy, F1HE , ,

FEA OVA 10 pg/mL 2 %6well FEFT RN » B 4 CHERER » MU
PBS M R FE S OVA » BHIA blocking solution 200 uL/well LAk 2> FE K
CRUEE c EENKIE2 /N BPBSTERZRE > BIMACHEN
BRI 100 pL/well » 2 /NEFER 0 DDA EREE EW R 1gGon /N B
PLEE (biotin-anti-IgG,, antibody) > 1 /N PRI A avidin-peroxidase fEF ©
- RN A Z 8 2,2 -azino-bis(3-ethylbenz-thiazoline-6-sulfonic: acid) ° 2 &
1% BOA 50 uL B9 10% SDS YW AR AL K FE » 1 420 nm T HEIEEfE o R
HERETE 5 kR IgE °

= &t \#fr

B ERRs SR4 SE R B A8 5 43 4 (one way ANOVA, analysis of variance) I € BBl
BIERLHHEEEZR W  BHEHEER » HUKE KZ2 % (Duncan’s multiple
range test) HIE &AM RBEEM - EE%I&%&Z#U%?@E% P < 0.05 » L SAS
FEHEEARER B P ES %u‘l‘ﬁﬂ‘ﬁ °

# 8

LR RNORE  BRHY  ERRR

Mk FiE > WA A MR E AR B EE R AR I I
2 (P> 0.05) o IR 0% BE LML BE TR SR « BRIk A E @
Rty > HEMEE - I AR BENTHEBRS > MEMIHN
BB BRSO > BRI - 9UF  EHRE o

&= BAB/c/NRBRERTEEMNHENEFHEE - BRE - B HHRH
BRI F L

Table 2 The effect of test diets on average body weight, total feed intake, protein
intake and calorie intake of OVA-sensitized BALB/c mice

_ Group

Item

Cp : C 20% Adlay 90% Adlay
Initial body weight (g) 22.61.6 22.942.3 22.5% 1.6 22,2123
Final body. weight (g) 29.6+2.7 . 29.91+2.4.  29.6+2.6 29.61+2.1
Total intake (g/day) 3.940.4 3.940.3 3.910.4 4.040.4
Protein intake (g/day) 0.8£0.1 0.840.1 0.8+0.1 0.8%0.1
Calorie intake (kcal/day) 157+1.5  15.8%*1.2  15.3%16 15.5+1.7

Each value represents Mean + S.D. (n=8)
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2. BALB/c N RAZBEARHEE

KREEXREAREREHEZ  THROEASHMBSEERZ U8 » FHIL
REHHER (REEEMNYRREZEHSL) KRR - EZBREEFHEF 10
H%Z 175BKBALB/c /NEEBENWHEBERBR - FFIE - O - BEAEIES
REHBEESEBEEER (P>0.05) » RRERTREEERBIEN T BT
B~ OB~ BB R B BEE RE R o BEMBIEE ERE A TE 0 R CP MBS
ERHMEM (P <005) » HCHH -~ 20% Adlay K 90% Adlay = #H [i5] BY) fE 55 2%
ZE > R OVA BUB TR E T A S EE K - HTRENFARE CPHEFER
LAPBS BHuRES > AR PBS Wi B - R A & 3| B E . migshE
(€) ~ 20% Fx 90% HEE{CHHA/NFE L OVA BHUR » g5 BB IE > M3
o = A SR T B 8 R B AR S B B VRS R R B e T O R — 5 IR o

3. R BMIHE IGE ~ 1gGy, AR

YRR RBRBEIR  WENBFREZER  HiBERVIPEN 7 IgE T
BEATH > BUEEISHEMEEEER B 0% FEECHBEE SR 20% FEE{M
FICH > 20% RSB HHEEZERPL CH; 7 1gGy, PilE A1 » BURFI A M MEE
FEE O BB 0% BECHBEEENCHE 0% RS HN CHAIMEEE =
B oo CPAHBEUBE M » H IgE il - = B2 I MUHUR PBS K e #l Al
(OH)s #1750 i » I HEHT OVA B IgE ~ IgGo, TS A B o BHR H BB s X
W RBEOVA BBIBR b FEA R E M AHIE - BAERERESBH > 20%
FEE I HWHE RS WEBRR ERSUR T 90% S5 B HEANE -

AZ  BETEAFTHRFAHMBABCIRUWBEAZETRIAEE
Table 3 The relative tissue weight of BALB/c mice fed different test diets

Group

Tissue

Cp C 20% Adlay 90% Adlay

(g-tissue/g-body weight) X 100

Liver 5.024:0.44 5.30£0.32 5.4340.73 5.4410.33
Heart 0.5840.03 0.5510.02 0.6140.07 0.5610.06
Spleen 0.5640.25 0.45£0.0 0.4710.10 0.4140.06
Lung 0.734:0.052 0.61£0.07b¢ 0.624-0.08be 0.56 £ 0.09¢
Kidney 2.0540.34 2.0440.09 2.2840.35 2.1040.16

Each value represents Mean £ S.D. (n=8)
Values not sharing the same superscript letter in a horizontal row are significantly
different from one another by Duncan’s multiple range test (P < 0.05).
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Table 4 The serum anti-ovalbumin antibody levels of sensitized mice fed different test
diets
Group
Antibody ,
Cp C 20% Adlay 90% Adlay
(ELISA unit)
Before sensitization
IgE ' 0.0440.02 0.0610.02 0.05£0.01 0.054-0.02
IgGy, 0.0840.01 0.1040.03 0.1140.03 0.1340.04
After sensitization
IgE 0.1540.04 1.0240.16° 0.53+0.18¢ 1.2440.242
IgGs, 0.1140.02 0.2740.05P 0.5340.092 0.3040.08P

Each value represents Mean =+ S.D. (n=8)

Values not sharing the same superscript letter in a row are significantly different
from one another by Duncan’s multiple range test (P < 0.05).

The CP group was not included for statistical analysis.

&

I #H /N AR — R Bl 0 Bl LB R o S RIE I 4T OVA IgE K
IgGy, 8 - REVIBEBHMAZEHABREREELRE FEHNENEEREZ—
IgG, M & R BHKIEL R EHEEE W « —BRBE —ZRHNIE  BAIgE
O IgG, PiBEEME » 189Gy, VIR EBE » BHEBHKELS » RERTEMBHE
BE ©) - FRIBY SR G ARIHRE L - DL OVA RS EHES X & i
BYEARERRERABRE » REIME RE IR A R » 186, MR IERH
BRALIZIO » ZHERhn B AOH); R BB R B A 1V « KF BRI ILEE B YR
AR EC AR EE  &RET 20% BECHEN RS+ IgE BIE -
I8Gy, B @ W 1E » HRRIE LB BB A BEERIE R 20% BEELCHTRE
5 O0E B B B S RE I AR 0 T 90% A BT AH I A SR o R HERIBEE T
HEWERHNERES » EAERES & BB ER ZEE - L5 10E
R — 5 R3S - .

RIFBBURRIIAERER > BRTHREMNEFEER - BEES Q&R
SEEREN  BIREREHEY MBS KEER 0 BTEFEHEYH antihis--
tamine * cortison ’ epinephrine & (719 » EMFEEYI G HRIEANESE - B4 > H
HE Y 43 Bt H SR B phytochemicals » #I4I1 ¢ flavonoid * biflavonoid » AJ LA BE < 41
R A A » BUARSBBURE R @0 o Otsuka FALMIIE R EE > CEERIEE
EURWPRBYESSESMEYE ® 1993 F XuFE A @ LB EEREN

RIDEFE » FI AR 2 > Otsuka S2 353 in vitro HERIE K » $ B BUR S A ZE Y
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KRBT UEEBMOES RS EMRRNEE - KEE
LA 6 G BALB/c HEE/NBEBHER > SBIRES 0% (HEEME) ~ 20% - 90% £5E
=¥k 6 %% » LLIRZE B (ovalbumin, OVA) fEE LR » I E ] AIOH); & » PA
BRI v B 0 B AT — R /N R e 0 REAEETE 2 R W
KEMER - BB TEHRE/NPINEN > AGUEENSEESL  BaEill
BR 7 o B 2B ST IgE R IgGl » AR S HE BB R RIES &
oo FERBER > MR 20% BEE L 0% BECH BNRZEE - Bagn
AR M LEEEEERE - FRB A E RIEBEEEERN (P
0.05 ) » HKHESHH EREHRAMK > Mt LEEZG 2R - S
G 20% BEECHANBRMBE R OVA B AN E HEHEZENPEEMR (P
0.05 ) > WM FHi OVA ¥R oGl FHE HPHIEM (P <0.05) ;5 90% HEE
{ZHME P OVA FrRtk IgE M SR HIEE - M G2 HE EAHME - HI
MRAEZR (P> 0.05 » HEBHWHE L BFEESNBALE  26REENRE
Fo ENE  TFEENER o BB E YR i@ BT S > 20% K
BT B AR 0 1T 90% REE T AHRIE -

BAGEER « REELC - REIRE D - BE



