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ABSTRACT
Adlay (soft-shelled job’s tears , Coix lahcryma-jobi L.
var. ma-yuen Stapf) has long been used as medicine and a
nourishing cereal. In traditional chinese medicine ancient
books and the folklore of china, the seeds of adlay can improve
allergy ,eczema and wart. The purpose of this plan is to
investigate the suitable dose of dehulled adlay on anti-
allergic disease and find out the effective fraction in
dehulled adlay. In the first part, four groups of BALB/c mice
fed with AIN-76 basal diet containing 09§ (control), 1094, 20
% or 50% adlay. After six weeks feeding , the mice were
sensitized three times by ovalbumin (OVA) through
i.p. (intraperitional). The results showed that the allergy IgE
antibody in the diet containing adlay was significantly
decreased (p<0.05), and the allergy specific IgGu=antibody in
the 20% adlay group was significantly increased (p<0.05).
Therefore, we thought that the diet containing 2096 adlay was
the suitable dose for the sensitized mice. In the second portion,

five groups of BALB/c mice fed on AIN-76 basal diet containing



0% dehulled adlay (control), methanol extract of dehulled
adlay, water extract of dehulled adlay, dehulled adlay residue
or 209 dehulled adlay. After three weeks feeding, the mice
were sensitized three times by OVA through i.p. The results
showed that for methanol extract group the allergy specific IgE
antibody was significantly decreased (p<0.05), and the allergy
specific IgG. was significantly increased(p<0.05) . We believe
that dehulled adlay can retard the allergic response, and its
effective ingredient exists in the methanol extract. We will
find out the effective ingredient in adlay with a suitable cell

model in a near future.

keywords : adlay ,antiallergy ,immunoglobulin , histamine
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BE HR - URREBENHE - LEAFREAEE - REBRERD
ELHTAR BI-HB AL~ TK (vart) Fe96%A ¥ e =
BHALEEOARKRETRS - 1988 AL EH R Yo 5L ey eak
4m B LA concanavalin A F bt o N BRI ERYE > BFIpHla
BHRBHOBR  BEIEREARBHRAIME A6
benzoxazinoid ¥ &L 44" - EAMRKRS & > EHFAERRA
% 1= Al (110mg) B4 8% > 3R 0RTC D3 CD56 cell #u C
D16"CD57 cell tha 5 AR EA(p<0.05) > £7H EL-THRE
FHRBEREFHRY  WERRBTECTERTRGFIES -
1996 F A 2 H U2 BT R BRELCAKERY - BHFL
E<% e E nitric oxide (NO) » T ## Toxoplasma gondii®® -
FBNEEE NIRRT TR FRE - KERYRAEHBARE
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(1)#& ¥ 1= #> (dehulled adlay powder ,AD)

REAS FIALSCTEELURGPEREFSTEFT 4R
(Taichung Shuenyu No.4) » AR % 7 A #ikik - & 324K (whole
grain adlay)mﬁl?)%ﬂ%ﬂi% » 36 A A R 6 4% £l 4 & 1= (dehul led
adlay) » #§#& £ 1= B ik 4 (S mesh)ik » 4CA KRB -

(2)%& & 1= F 8% 3 B4 (methanol extract ME) &) %

HEPEFTOREE B RY (Smesh) % W ATFE(E
=% ¢ FEE=110(W/V)) » lmAEHaE G ABH BIFHER 24 /) oF
Hi RBE  RBIRGER LA TEERY -

(3)#t {7k 34 (water extract ,WE) &y #

BRE O TFERTEZRE » hARBRK(E4H k=110
(w/v)) > BAD0C#AZEER 30 448 > B ~ 80 - RBIRER LR
W AR ¥k EY > HERERAHA -

(D =& F 87 BoK ¥ 844 2 5% & (adlay residue ,AR) % 4

HRECLDETFENKREREORESLSRELER > BHBHG

mesh) & FH A -
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o RE-HBEEARBHZPE
(D) AR5

#HARE S E2RE -RAT &L RAR A B KM (Lab
Rodent chow 5001) » 3t & 8X %! Mo ¥ 4 & #2 Purina chow Mk + 4
B BERKEM LB R RBREAN A TR ENREL > 57
% 0% ~109% ~20% & 50% -

(2) Bne 4%

NEANBKABALB/c /A (BB & XE4h F ) 0 %X Lab Rodent
chow 5001(Ralston Purina Co. )&% —BEBRE%L » KD AENHMER
Maodwe a8 st wiEs Y eBmiker - Ak sk
KB EHBEE DR BHRE - G EREH44E 241 2C » £RB
KA BEEE 12 /85 o
(3)BALB/c / A Bh & R ¥k fn

©OoAMRE NERE 1438~ 16 B50 18 BrF > TR EKA >
BOREAE R B _RREZRBH - BBEEARKATF RS
(ovalbumin ,0VA) ;A B4t & » S AAL42(AL(OD) BEB e F ik - £ %
ZREBEHEE > A 18 BTG hREHECHE B FRERN

-70°C ¥ » # B A ELISA xR i P4 Bl [gE » Igbe &



B4 -
(4) PIE i ¥ BHERFFEMEIgERA
# 96 well % EIA / RIA plate (Nunc 442404, Denmark)

coating OVA 10ug/mL - 200uL/well » % & 4°C K% “Pﬁ*i 16 /]~ 8
z 4% » & PBS (phosphate buffer saline) k=% » P k&4 8
OVA » A Ao blocking solution 200uL/well ik IES B M L4 -

KoE BT RME 2 /%42 1A PBST(phosphate buffer saline tween 20)
HEZRZE o ACHRE 026G FR 0F 100ul/well » A 4CF#H
BofRz% UPBSTRER > BioAREREMEAIUNEARLE
(rat monoclonal antibody to mouse IgE biotin conjugate )
100pL/well » €2 FRE 2 /8542 » B4 PBST AN KR > BhoA
avidin-conjugated alkaline phosphatase 100uL/well 4R 2 /|~ 8%
» 4# avidin # biotin &4 - oL PBST sk \Ri¥i2 % ke alkaline
phosphatase % * #e A % H pNPP (p-nitrophenyl phosphate)
100puL/well » £ i& % o5 Al 45 A 2 & 2 7% > 24 ELISA reader 3] 405 nm
BB AL o ATAB TR AT E 2B S h 0F A positive control
o %5~ %% ELISA unit  ELISA unit = ( Asaspte = A btanc ) / (
Apositive — A blank ) ©

(5) BTk PBERFEM [g6a ~ 1g6] 182
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7 96 well “F-J& EIA / RIA plate(Nunc 442404, Denmark) coating
OVA 10ug/mL - 200uL/well » %4 & 4CAk4E P4+ B - f R 274 > 24 PBS
R P k&S OVA » B blocking solution 200uL/well
RV IEFEMNES NERTRE2 NEFE » BUAPBST h=%kz
#% 0 BPT Au N EARFEE E AR B e 45 R o F (1862200 45 & 1gG12000
££)100uL/well » ENER 2 /165 APBSTHR B R BioAREHF 4
Mk ey BHug ( biotin-anti-IgGeantibody or
biotin-anti-IgGlantibody) 100uL/well - £2 F R E 1 /o548 1L
PBST &<k » & AvA avidin-peroxidase 100uL/well 4R 1 /N8 o
K15 A PBST a5k » e A% H (2,2 -azino-bis-3-ethylbenz

~-thiazoline-6-sulfonic acid 100pL/well - £:& £ ed &9 1% A
2zt 0 e 50ul & 10% SDS /5 & 4L R & » M1% R 420 nm 89 &
FAl o AR T REFATIE X BBk &5 A positive control - &

HERE kR IgE -

11



E-35 RIECLAFAEIHHRKANBHRZEE
(D& 45

WRBEE o TRERBET 200 TL-RAEAH AHBRKAA
BAEHRBEER BLE 7MW TRALB EAE > #ITE-
BB ZHAR - BRyALE > 53 AR E(100% AIN-T6
diet) E4=~4= F 8 ERHME) 71(2%#1(le) C FEERKEREZZ A A
(AR) & 20% #&EA-FR - L+ FEEERMAAHTRNAMA 1% > KE
#y 8] X s ot H X (1g/100g AIN-T6 diet) - FEERKEREL Z RS
a2 20% BhEAX -

(D& ME &

NB K BALB/c /& (38 & A&4h ¥ ) » 5ik Lab Rodent chow
5001(Ralston Purina Co. )R & —BE % » 4K/ R 6988 EREA O A&
& H410-12 & > 3 BREHE B W ABEBKREH - FH ALK
HREBBEDRBERE - M EREEI A 24+ 2C - LBH
HERPE 12 o
(3)BALB/c /| BB & R i fn

BALB/c /R & 3 BEEH%L » »A# 1148 1385 15 @85 &
R ERb > BOREAE —R B _RBRE =R REBEXA

WA OVA B4R » AL(OD)s AL Bl H ik - £ R ZREBEIE » R
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# 18 B fTdhn o o RGHOHE > RAFHRFN-T0C ¥ #4814
SA ELISA A RIZ fo i P 45 F b3 fl 1gE > [gGe 6 %16 -
=~ &3tk

KB s R oA 3 {a+42 £ 16 £ (mean+SEM) % & - B4 t-test & one
way ANOVA 4 & RElEk 69 B & - F) & BB K 431 7% (Duncan’s
multiple range test)#R T &M E R 2 B85 M - Hit 4724 SAS &

B 47 -
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%35
— IHAER -BERKARSETHRHEZENL
L84 & R AFERKN

BALB/c /B AE—BEREFFHABBARERE -2 EYTHRE
Fodok —FAm PR MBEREHN IR EAL QI ERE
ZE(P>005) - SRR ENHFR T LA GEYE - EEEDH
Rliffn RGP EMEHAH—HEIREA Rt et RO BEE
RAHETE  BA-—BRNPTRE ABRREI B SFAMLEEEE

ATARATRERANREC-EIREVE AN/ RE -

2BEHRHEEE N
ok —Fi~ » BALB/c N R ABRARRER E1-2ENTREN
%o MRBEHFF - B-R-B)BENBENESLLAEREE
E@>005) TABRRE - FERATLERIDASTALENEY H
WRRHAE R CBRLEZE -

=~ BERF RN IGE - 1gGl & g6 9L

1.IgE
Wk Z AT EBREATLFFTREFERIGERBA S ZHEM -

AR ZREESE  REZRAAERBSE X RGERBEEASHK
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45 & o PBS 42 % 24 PBS buffer /X # OVA RZ &> 4t OVA 5 £
M IgE A AN B THRRMBANEL - HL -8y
BALB/c /s R A B Ao F ey OVAH EH RERBH EABREKR
FEHAIK 0 10% 2 S0 RKELHHRMEE -
2.1gG1

WERWAT SR RFTHRHERE Gl A4t L &
BaZ £ £ (p>0.05) > M PBS 4 &3 £ BB AT R EBIL - BEEBFE

M IgGl B EFLAEETRAVE -

3. [gGas
kR DA MHBALRT > RF 20% REL-aHBHEY
B [gCuiiBEABAENS (p<0.05) » Hib—@aalfoixdla s £
BREE - HERER > RAER 20% RELC-BRKE
FIefe 18 OVA 45 B0 IgE i fe » #4648 % OVA 4 R M [gle il
& il 0 18 %9k % #481% & THI pathway ° ﬁ%i‘]i&%iﬁﬁiéﬁﬁ% °
B AR AT 20% M BB T A — AR E 0 THEERECR

BEAHR -
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KBE—HrAOTRER ) BMEBUR20% RE-HBE > &

FRECABRABE YD E—F W TR -

— " PLE R CBEAARSEBRHEEBT S
LEyi 4t K EFERKN

BALB/c /s B4 — ﬁk%{ﬁEPﬁr‘i%ﬁ’?‘*&%LKﬂC YR
FIH o kRN MR ES AR EEBRE L E(P>0.05) =
HHEHEELN AR @ASEBNC @ AD 48> E4 S5 akae s
WP FE A TR KEREOZREEALBRERE BHEH L
BY o RHBRERE  TUHER AR LGB RER D - Fit s
BRE > TRRERABZENEHIBAR ERZE AN HBREE M

ARABMBERE - TRAMBRE I NAGLENTHAEHRET -

2. BEHAHEFE S

BALB/c /D REBEREC-HARE S Y TREAMEL bkt
TURERARECARRE SRS E@?\SW$%®%%Eﬁ
HESALLEABNTE  THNFRAINALEE 2828 m3

KREFHMN N BROER - BFRERROBE -

=~ BERFE MR IgE - IgGl & 1gGy 9L &
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1.IgE
o RN 0 IR T 20% EA-RARA(AD)H ABRBIKI; - £

R AR E ¥R RA F 8 X IR a(ME)T ¥ B (%188 5B 4%
EMIgE ey nik o
2.1gGl1
BEUR K R IgGl LRI > W RAATT » BRE afoir$)

MR fesst L RARBAY £ E(p>0.05) -
3.Inga

HPEBHBEFER G B M T > ok TAF*» TURERBELRS
mPEERMEME) S N R gL i ABEERE LS -

BB TR ECAREBHNERARTREENTETENES P -
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BENBELEBARBRAGHBERE A —ANBKRBEL %
R AIEABMARE A SROBENE g B - BT
RBBRERA2% T ET#Heiaeme(T helper cell , TH): & 4
=% » 5% 4 THI type #u TH2 type - M@ R BB YL &5 R BIS
3 THZ pathway » 424 B-cell 43t IgE Fo 1gGl 488 - %:B80 B A
BANE R ARt S Edmib ey Igh L8 & 4 (cross
linking) > #mE AR eb i+ LB LERMBRAEE X ey
> Bt [gEHMRABKRBAHEZIHEZ — -

AEBE A2 WENAFTRR I - RBHOBREBE TR

FiBmRARB EREC-HREE > HNBEIEE-BHEBE

M IgE RBET TUERE g FHES Lt B ig 1g61 -
g6 9 B RBER - 206 MR E-RAKARE TR IgE 69550 £7T
S o TgGe 03t » 518 %98 4 446t THL pathway #9% % » &
o o] LA 4riB | A £.9% & %tk @ TH2 pathway e9 k#5734 - B b
ik 20% RECBRAKERARER T KRB EETE o E
I—HBEABETHTR -

HE s ER AMERABRRTFRERDEHBREIIER

20% ME LCLBRAREAHRKE HoF PR R4 2% IgE i
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Table 1 The effect of experimental diets on body weight, body weight
gain, and total intake of BALB/c mice

Initial body weight Final body weight = Weight gain Intake

Group (g/mouse) (g/mouse) (g/mouse) (g/mouse/d
C 23.71£1.58 - 28.58+2.66 4.87+0.56  3.12+0.Z
10% AD 23.75+1.79 29.75«1.52 6.00+0.28 3.24+0.2
20% AD 23.83+1.35 29.04+1.26 5.21+0.65 3.30+0.Z
50% AD 23.80+1.49 28.70+2.27 4.90+0.79 3.53+0.4

PBS 23.68+1.58 28.95+1.58 5.27+0.43 3.20+0.Z

- Each value represents Mean +SEM , n=6-8 for C,109§AD,209% AD

and 5096 AD group ; n=3 for PBS group.
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Table 2 The effect of experimental diets on the relative organ weight of
BAILB/c mice
Group Liver Heart Spleen Lung Kidney

' Relative organ weight ( % )

C 4.55£0.71 0.5+£0.06 0.33+0.19 1.22+0.18 1.69+0.12
10% AD 4.97+0.23 0.51£0.08 0.36+0.18 1.06+0.26 1.81+0.11
20% AD 4.75+0.87 0.56+£0.09 0.39+0.19 1.21+0.21 1.73+0.17
50% AD 4.57+0.60 0.52+0.10 0.43£0.13  1.31+0.41 1.65+0.09

PBS 4.31+0.12 0.46+0.03 0.27+0.06 1.29+0.11 1.67+0.14

Each value represents Mean +SEM , n=6-8 for C,1096AD,2094AD and

5096 AD group ; n=3 for PBS group.
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Table 3 Comparison of the serum IgE titer of immunized BALB/c mice
fed on experimental diets*'

Anti-OVA IgE antibody (ELISA unit)

Before sensitization

C ‘ 0.06+0.02
10% AD 0.05+0.01
20% AD 0.06+0.02
50% AD 0.05+0.02

PBS 0.05+0.02
After  sensitization*?

C 1.14+0.81?
10% AD 0.40+0.47°
20% AD 0.51+0.33°
50% AD 0.29+0.25°

PBS 0.05+0.02

*1.Each value represents Mean =SEM , n=6-8 for C,10%6AD,20% AD

and 5096 AD group ; n=3 for PBS group.

*2 Values not sharing the same superscript letters in each column are
significantly different from one another by Duncan’s multiple range test
( p<0.05).
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Table 4 Comparison of the serum IgG1 titer of immunized BALB/c
mice fed on experimental diets

Anti-OVA IgG1 antibody (ELISA unit)
Before sensitization

C 0.01+0.02
10% AD 0.01+0.01
20% AD 0.01+0.00
50% AD 0.08+0.21

PBS 0.05+0.02
After sensitization

C 3.95+1.47
10% AD 4.29+1.49
20% AD 4.73+0.84
50% AD 5.08+1.02

PBS 0.05+0.02

Each value represents Mean +SEM , n=6-8 for C,1096AD,2094AD and

50% AD group ; n=3 for PBS group.
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Table 5 Comparison of the serum [gGe titer of immunized BALB/c

mice fed on experimental diets*'

Anti-OVA IgG,, antibody (ELISA unit)
Before sensitization

C 0.05+0.03
10% AD 0.05+0.03
20% AD 0.06+0.03
50% AD 0.03+0.02

PBS 0.04+0.02
After sensitization*¥Z

C 1.75+1.56"
10% AD 1.88+0.92°
20% AD 4.83+4.14
50% AD 3.14+1.78%

PBS 0.04+0.02

*1.Each value represents Mean +SEM , n=6-8 for C,1096AD,209% AD

and 5096 AD group ; n=3 for PBS group.

*2.Values not sharing the same superscript letters in each column are
significantly different from one another by Duncan’s multiple range test
( p<0.05).
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Table 6 The effect of experimental diets on body weight, body weight
gain, and total intake of BALB/c mice*'

Initial body
weight Final body weight Weight gain Intake

sroup (g/mouse) (g/mouse) *2 (g/mouse) (g/mouse/day)
C 23.46+1.43 28.92+1.05° 5.46+0.35 2.94+0.32
ME  23.58+1.32  27.75+1.61% 4.17+0.46 2.72+0.21
WE  23.42+1.56  28.01+1.68% 4.59+0.85 2.75+0.43
AR 23.51+1.20 26.91+1.80° 3.40+0.53 2.41+0.58
AD 23.53+1.17 29.20+1.73? 5.67+0.28 2.92+0.19
PBS 23.49+1.53 28.08+1.79 4.59+0.76 2.73+£0.45

*1. Each value represents Mean £SEM , n=6-11 for C,ME,WE,AR, and

AD group ; n=3 for PBS group.

*2 Values not sharing the same superscript letters in each column are
significantly different from one another by Duncan’s multiple range test

( p<0.05).
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Table 7 The effect of experimental diets on relative organ weight of
BALB/c mice *!
Group Liver Heart Spleen Lung Kidney**
Relative organ weight ( % )

C 4.74+0.57  0.64+0.14  0.33+0.04 1.31+0.16 1.60+0.19®
ME 4.90+0.42 0.54+0.12 0.31+0.11 1.39+0.24 1.50+0.17%
WE  4.66£0.39  0.58+0.08  0.34+0.09 1.36+£0.16 1.42+0.19"
AR 4.56+0.39  0.55+0.10 0.31+0.03 1.45+0.26 1.50+0.20%
AD 4.98+0.42 0.60+0.07 0.34+0.13 1.41+0.14 1.69+0.172
PBS 4.53+0.64 0.51+0.10 0.25+0.04 1.07£0.15 1.50+0.17

*1.Each value represents Mean £SEM , n=6-11 for C,ME,WE,AR, and
AD group ; n=3 for PBS group.

*2.Values not sharing the same superscript letters in each column are

significantly different from one another by Duncan’s multiple range test

( p<0.05).

29



ENBERE K BFIH$ BALB/c /s BB &% o F + IgE Fi88 & &

300k 4

Table 8 Comparison of the serum IgE titer of immunized BALB/c mice
fed on experimental diets

Anti-OVA IgE antibody
(ELISA unit)

After sensitization
C - 0.45+0.32
ME  0.15:0.27*
WE 022027
AR 0.23+0.31

AD 0.18+0.20%
PBS  0.040.02

Each value represents Mean +SEM , n=6-11 for C,ME,WE,AR, and
AD group ; n=3 for PBS group.
* Analyzed by Student’s t test (*p<0.05),compared to the C group.
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Table 9 Comparison of the serum IgGl titer of immunized BALB/c
mice fed on experimental diets

Anti-OVA IgGl1 antibody
(ELISA unit)

After sensitization

C 1.19+0.24
ME 1.13+0.18
WE 0.98+0.39

AR 1.39+0.26

AD 1.04+0.30

PBS 0.04+0.02

Each value represents Mean £SEM , n=6-11 for CME,WE,AR and AD
group ; n=3 for PBS group. |

31



2+ - BAFEIRSRENSH BALB/c /N REB KL oiF ¢ [gCuinid s
RE B R

Table 10 Comparison of the serum IgGu titer of immunized BALB/c

mice fed on experimental diets*'

Anti-OVA IgG,, antibody

(ELISA unit)

After sensitization*?
C 0.41+0.172
ME 1.08+0.81°
WE  0.55+0.34°
AR 0.36+0.222
AD 0.59+0.49?
PBS 0.05+0.01

*1.Each value represents Mean £SEM , n=6-11 for C,ME,WE,AR and
AD group ; n=3 for PBS group.

*2.Values not sharing the same superscript letters in each column are

significantly different from one another by Duncan’s multiple range test

( p<0.05).
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Figure 1. The mechanism of allergy



