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BE, TULF—-BEROBMIELL, 7TLVF-
DFBE - FEREOBYPEEREL ZoTWE, 20D
T LU LF-OBIMIAERES SO EFREEOEI
mz, BEFEOE, ThbbEs 3y - BRE
DERPKEGBELRIZLIEEZSNTVS, T
L L F— 2 BEAEAL L 721955 E I D B AFIZ BT
TLVY VB THE S v BEREOMPIE T
ME-HTI6%IZEET S TVBDIIR L, IEIHER
=R (190%1) HEETHS (ILHS, 1995).
Tz, ENEIFHALPIET LI XTI T LV
F-rHHAL TR, ZhH60FEE, 7LV
WEOHEMOATIET LILF— DNz s LBz
2k, FEHEREOEMAT LLF—ORESREL
T-REMEA TR L T B, EE, BIHOBRILIES T 5
JEAEES IR 7 VIV F - % FET 2 IgE OEA Z1{E
EL, M7 LVAF-IMERTS [gA BX U IgG D
EAELEHRT 2 LAMEEN TS (Lim et al.,
1994). FEGHRIRBREHRCLBO N, £
D IgE BAARESRORE B B S B LR 0 £ 47
WEWHIZonsZ Ls, IREBE LT LLF-—

il

IBEEZRETLWESEIRINTVS (Yamada et
al., 1996a).
BEBLIUAMT LV —OREICZI TR LVF—
PEELRHEAHELL, 7L AF—EmHE
LD IgE FAEBIEE L EEXST L LY VYR
LVEFEN, R I RO TN TR EDY
IANATFTA L5 —PRUEINDEZLIZE D RIET
% (Metcalfe et al., 1991). E&HPIIZEET LV
FRERTIZMZ, TLVF-IHETFOIEEL,
TULWF—DORIEZFE L T LRI HE ST
W3 (IWES, 1995, 1997). 7k ziE, R 7 x
/ =)V (BTHE 5, 1989 ; Matsuo et al., 1996, 1997),
79K/ 4 F (Corvazier and Maclouf, 1985),
ZAREH IR BE (Prescott, 1984 ; Yamada et
al., 1996b) % EDEGEIPTr IANAT A L—8 —
DHHEHET 5 Z EPMRERIZLVELICEN
THBY, ThAST LV F-—HHEFOERIZL 517
LIV F—-EmOEEE, TULVF—-OFERIZER
FEERERD S A (ILES, 1995, 1997). & <iZ,
FafgaFHr EE (DHA) dvwofa by
B: (LTB:) BHEEEE%RL (Yamada et al.,
1996b), M7 L AF—HF & LTHRFE TS,
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£ AES

DHA Bt oA il IgE BAERREL TT L AT
IBEERETLUREEAMNH S (Yamada et al.,
1996a). L7:4%>C, B LI N5V MAfHbg
AR 7 LVF-HEEFE LCRET 258, 20
B oW TR ORE L) LB FH S5, 20
FEO—DE LT, DHA 2B F L L o=
FUICEBAESETHES NS DHA ML AR EM
ELTHWARANZRENTWS, T/, BEEMEN
DDl HEEFEAILETELNS I~ NirdhY,
M7 VLF—$hREEFTHILPHESINA TS (B
B, 1991). ARFE T, ThSBEEMIBORT
LIV F—EWICOWTIRET 5729, DHA @&t s
JUA-FIRL AR LNEREKEL T v MIZEAES
+, BREAS B L OEESHMEO S I AN AT -
BRI RITTRE LR L.
HEB L OH

HEEIE L O DHA LIl ERKIIZRL LD
- FIEOMERRKIHARETHE (&) &b, K&
WA T8 () LY ftiaE b D,
EERBHY 213 4 B# D Sprague-Dawley 7 v b
(t7v2EE) vHAv, SHEOFHEAFTHK 4HIC
S (BBESIL), Table 1WIRL:&HET 3EAMAE
HEBRSE, HREIEN% YL RES5 L, 5
EMEESE T, WESKL VRS hEy V5
BEHEA VERGEPOELIINTY X237 & %20%
IZHiIZ 7., ARRCIRER S =R & SRE R R R
DOHEEFLTT®%E L7,

FERTHER, Ihb0y e YEESEEMRE S
L, 5SpMOANT T AAF 7 747 A23187T20

SHEL, MU IR A5 IVBLULTB BY
WETAHIEIZIDV Y IANAT L T— 7 — T
BB L7 (Matsuo et al., 1996). F7-, FFi&, A6,
B, MR, SHREHEELYRERL, FOEEY
BEL7, FFEY B Folch ®F# (Folch et
al., 1957) 2t L, BB 7 u~x 7571 —
FEIZE kA7 7FI0a) v (PC) BEUSRRAT 7
FIONVLY /-7 3y (PE) B, Zhb
DV Y EREE SO SREALBUIIE 5 0 5% (Ikeda
et al., 1989) IZfEVlIE L7, EEHE RO HEHLHE
{& Duncan @ 4# (Duncan, 1955) (2L D174 -
7z,

HRBLUEE

1) 7y POBERICRIZTRE

Table 212F v bOKERMNE L EERICRIT
FTHEMRBREOPEY /R Lz, KEENE L DHA
SRALINBECHETEWEMARD Sz, FEETFR
OoNehol:, AFHEFOBRERIIBVTIXE -
FEIBETE TRV EMATID 5 h7zds, BEEERD
SN horn, MEBERICBVLTIE, PRS0
BEESIHEH RIS H TN 2 MDY, MERILN
BEWEBSBETRIT AEEFRD LN, wih
LEEEZD SN o7 (Table 3). MEEER
EENE A R S8, & <2 DHA SBILIRBETHmL,
HERFERLT A TEEEITR I NS, BELET
Bhador., BREEIUCEARIEHESOERICE
WTHEFELFBEIRD LN o, UEOERE,
HERROESHT v FOREL L USHERROER
KRELGEBEPRIZERZVIEFREL TV,

Table 1 Diet composition.

Casein Normal lodine DHA -enriched

Egg Powder 0 10 10 10
Cornstarch 40 40 40 40
Casein 20 16.8 16.7 16.8
Dex-cornstarch 13.2 13.2 13.2 13.2
Sucrose 10 10 10 10
Cellulose 5 5 ) 5
Soybean oil 7 1.4 1.2 1.1
Mineral mix. 3.5 3.5 3.5 3.5
Vitamin mix. 1.0 1.0 1.0 1.0
L-Cystine 0.3 0.3 0.3 0.3
Choline bitartarate 0.25 0.25 0.256 0.256
tert-Butylhydroquinone 0.0014 0.0014 0.0014 0.0014
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Table 2 Effect of egg yolk -powder feeding on food intake and weight gain

of Sprague-Dawley rats.

Group Initial body Weight gain Food intake Feed efficiency
weight (g)  (g/20 days) (g/20 days) (Weight gain/Food intake)
Casein 128+2 132+3 398+8 0.33£0
Normal 12943 13510 384+14 0.35+0.02
Iodine 131+6 13412 375+16 0.35+0.02
DHA-enriched 129+1 145+7 398+9 0.36+£0.01

Data are means £ SE (n=5).

Table 3 Effect of egg yolk powder feeding on tissue weight of Sprague-Dawley rats.

Group Liver Lung Kidney Spleen Adipose
Casein 13.5%0.9 1.43+0.02 2.56+0.07 0.65+0.04 3.28+0.35
Normal 15.5+1.4 1.36+0.07 2.42+0.13 0.74%0.07 2.87+0.42
lodine 14.3+0.7 1.36+0.09 2.42+0.13 0.77+0.09 3.02+0.22
DHA-enriched  16.3%0.6 1.35+£0.05 2.67+0.05 0.84%0.05 3.62+0.48

Data are means £ SE (n=5).

Table 4 Effect of egg yolk powder feeding on chemical mediator releasing activity
of peritoneal exudate cells isolated from Sprague-Dawley rats.

Group LTBs release Intracellular histamine  Histamine release (%)
(ng/2x10° cells) content (ng/10° cells)
Casein 9.2+2.1* 558+8* 86.3+3.3
Normal 15.5+2.22® 259+ 5P 75.1£15.4
lodine 18.94+2.2° 708 +£22° 84.7£5.5
DHA-enriched 17.8+1.5° 673£17° 82.6+2.6

Data are means = SE (n=5) and values without a common superscript letter are sig-

nificantly different at p<0.05.

2) BEBHMBO A 74 T— 7 —BubEIcRIETT
EYIES

LAY IVRUAAMN)IUBREDFIHNATA
I—%— AR EER L LR EN
TUNVF—EREFIZRIT. LAdHoT, ThbH
F A L— & —ORHIENL 7 LV ¥ — IR & E
T5HZENHFEENS (Yamada et al., 1996b;
Matsuo et al., 1996, 1997). #Z T, EHE%
BasE7y b L) ERER Y S OEES MR
SEEL, ANYIALE S THT A318TTHIB L T
AT L—F — R B L 72,

LTB4 li?’ji\’— FUBREDEBRINAT IANATA
I —-D—HThY), “EHEEK3HEUEOSZMEAR
SUFIRERAREDS T v b RERES AR © LTB Bt % B

ETHI L, TOREHRIZESEHOBMIAE
<7D, DHA PROMWIHERT RTZ LsmE &
nTw5 (Yamada et al., 1996b). LA L %A 5,
DHA #{bI# o LTB: MESEIE A ¥4 v BE D &

{, oI ENHREGHCTHABOETHSERD SN
(Table 4).

—%, v MNEERMBOMEN LAY I VERIC
PBLTIE, BEIRSBECHERETIADLN, 7
VIVF =B S A WREM AR &z, LaL,
- FIIB LU DHA #ILII# Cide X 4 3 V&K
BEAP o THIML7. A2318THIE # 1T o 7236 D
E ARSI /BUREIGEE IR 5B TRV SRS 5
NA, BEEZIkPok, TIvHERSERIIBY
THEAY I VMBI AE LREBITAOLNTS
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Table 5 Effect of egg yolk powder feeding on fatty acid composition of
liver phosphatidylcholine of Sprague-Dawley rats.

Fatty acid Casein Normal lodine DHA-enriched
14:0 0.19+0.02 0.221+0.07 0.20+0.03 0.23+0.03
16:0 20.1£1.0 20.7£1.3 19.6+0.6 20.6+0.8
16:1 1.15+0.07 2.29+0.52° 1.59+0.17%° 2.28+0.08°
18:0 22.2+0.9* 15.5%0.7° 20.2+0.7°® 18.4+1.0°
18:1n-9 5.8+£0.3* 10.8+0.6° 9.9+0.6° 11.2+0.5°
18 : 2n-6 12.0+0.8° 19.6+0.7° 11.8+0.4* 13.6+0.4*
18 : 3n-6 0.50+0.14 0.33+£0.04 0.33+0.06 0.360.03
20 : 3n-6 0.89+0.13* 2.19+0.06° 1.44+0.18° 2.02+0.20°
20 :4n-6 29.0+0.5° 19.4+0.5° 28.7+0.9* 22.9£0.4°
20 : 5n-3 0.25+0.04° 0.69+0.06° 0.16+0.02* 0.63+0.07°
22 :5n-3 0.98+0.09* 0.59+0.06° 0.39+£0.02° 0.54%0,05%
22:6n-3 6.14+0.54* 6.96+0.40* 4.76£0.27° 6.69+0.30*

Data are means = SE (n=5) and values without a common superscript letter are sig-

nificantly different at p<0.05.

Table 6 Effect of egg yolk powder feeding on fatty acid composition of
liver phosphatidylethanolamine of Sprague-Dawley rats.

Normal ‘ Iodine

Fatty acid Casein DHA-enriched
14:0 0.49+0.05 0.21+0.04 0.17+0.05 0.24+0.06
16:0 15.1+0.7% 20.3+1.6° 15.8+1.5° 17.3+0.7%
16:1 1.13+0.13* 0.5410.28" 0.23+0.06" 0.37+0.09°
18:0 18.7+0.2% 20.8+0.8° 23.3+0.8° 19.9+0.3**
18 : 1n-9 7.42+0.32 6.79+0.59 7.23+0.47 7.85+£0.59
18:2n-6 17.1£0.5% 4.9+0.5° 3.5+0.5° 5.1+0.4°
18 : 3n-6 0.28+0.03 0.2940.04 0.34+0.04 0.38+0.04
20 : 3n-6 0.59+0.13* 0.87+0.06° 0.70+0.07* 0.90+£0.07°
20 : 4n-6 22.8+0.8* 26.9+0.7° 32.9£1.2° 27.9+0.7
20 : 5n-3 0.42%0.06° 1.07+0.07° 0.29+0.03* 1.1240.12°
22 :5n-3 0.35+0.05* 1.34%0.13° 1.10+0.09° 1.34+0.12°
22 :6n-3 12.4+0.4* 15.3£1.6™ 13.0%0.6% 16.9+0.1°

Data are means + SE (n=5) and values without a common superscript letter are sig-

nificantly different at p<0.05.

5, AHEEHOLAY I VRE~NOBEBRINEIVWY
DERLIS.,

3) ) UIREORYBARICRIZTE

Sy MEMERMEO LTB. s K E R
S EESR, n3REHBICEb ToHlEE
HEET v FTIE, n-6REHRICE G NFH
HBVIIBAIEE L £ ABENEBICELY Vil
FRAESESZT v MIEN, LTB: BHEENKE K
4% (LLAES, 1997). Z® LTB: BB REDIK T I
) VEREOT 5% FUBOEIEORT LB L Tw»
b, 2T, FHRY Y BREORRIHRRAER L RITTREE

B DB OGTRET L.

B PCIZBWTIZ, 7T9% F B (20:4n6) O
HEIBEEINE L U DHA SILIEICB W TEHEE
KFL, =4 a4~Ryy B (EPA, 20:5n-3)
DOEAITBEEINE & U DHA LI A E M
L7:#%, DHA (22:6n-3) O&I& XN SINEHRE
BERTHEZTIHEMT 52 L 13, 33— FIIBTH
FIENEDE S (Table 5).

i PE 12BWTIE, 7% FUrBOESIINER
KERESBTHEEILEL, <123 —- FIBARTEL
CEWEDSE ORI, IO OFRIE, EEEIRE O3
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Table 7 Fatty acid composition of egg yolk powders and soybean oil.

Fatty Acid Normal Iodine DHA-enriched Soybean oil
16:0 29.1 25.5 27.0 10.9
16:1 3.52 3.45 3.16 ND*
18:0 8.61 8.71 9.08 3.1
18:1 38.7 40.8 40.4 20.1
18 : 2n-6 14.6 15.7 14.5 54.7
18 : 3n-3 0.19 0.26 0.20 9.5
18 : 3n-6 0.18 0.23 0.20 ND
20 : 3n-6 0.15 0.20 0.16 ND
20 : 4n-6 1.38 2.32 1.49 ND
20:5n-3 0.16 0.09 0.15 ND
22 :5n-3 0.09 0.07 0.09 ND
22 :6n-3 2.67 1.43 3.06 ND

*ND : not detected.

E£APC L PETIRELRAIERRTEE BIC, FEEE
PR LTBs J G4 2 fF& PC X 9 FFlE PE
TI7FFUVEBEOEEGL L DECHETAI L 2REL
Twi, $72, DHA OFl&IZ2oWTkIFE PC Tid
HEA CBHEEOMICEEZIIZEDSNTY, K PE T
AELEVERIE LN, LTBHEEOETIC
L ERTELEpor.

DHA safbJ0# ¢ LTBs BB R RH L &
o BREFHSHIZT L0, BEERIZHWH
ERABLOKRLHMOBBEBEEBKIZ OV TR L
(Table 7). ZZCTHW/@EEINO DHA &8I3&R
BT 4TGRO EHEME (1.8%RIH%) Lhdkh
EVME (2.67%) AE5H, DHA #&{bSio DHA &
B (3.06%) LOMIIKERERIIFAD SNEHh o7,
3 Ml DHA &8131.43% & 2% D {KWEXES
nio, NOHEREORIIBEMERIE, VI FY
B (16:0) BLUFLA B (18:1) EEISKLIM
OF2MEEEL, ) - VEEERIKEHD 1/3H55
1/4 LN L PEBTH - 7.

JFg PC 2B WT, 2V IF U BOYGIINERE
BELDHEBEZ T o, L4 vBOHE
XY A B (ThbLKEME) LY AEEICEWE
EG R TREIEREROB VA LS VBERER
BL7b0&EBbhb (Table 5). La»L, U/ —
JVBE (18:2n-6) DEAIIINERKZGIZLVETHE
3, BEMETRAELR AR LN, FE PE
ZBWTIE, TV 1V BOFESCEELREZIREDOLN
F, 0 - VEEOEIG LI ER RIS B TAEE > OH
ERET 2R (Table 6). T D#5REITITFH

PC & PE TIZAMEHORENRLSZLERLT
wa, '

F v MR LTB: BURAEOK T It n-3%
Da-) LV BEEHMBEL T ITROEZSIILD
FEIND (WLES, 1997). KEM*BRS S
YA V8T DHA #bIi B X b v LTBs BuiEh
PELNAZ L, KEMIZ95%EINE a-) /L
VB3 DHA b9z 3% & 3h s DHA X b LTBs
BUBEMOBETIZRIZTEEITREVI L ZRELT
W2, EESBRMREET DHAGETTOINVY I oA
)7 THEE TGS, REE 1M T
LTB: BUBIIEEIRT T 425, BHE BRI E 1210
MU LETEDLNS (Yamada et al., 1996b).
—7, IEMBOMmH I EE30-130M BEL S h
T % (Spector, 1986). Th&D#ERIZ, DHA D
LTB: IR+ RIS T 57201213 DHA &S
B S OIIHNSE3LEN D L5, 10%HIFZD a-
NV EERELREMOZEE LY LTB, g
DET*FEETHLILERELTND,

E #

DHA #{biB L g — FIIOIT7 LA F—EH D
HFEAHLPIT L0, IhooREERINOINE
MEEZ10% L XV T Sprague-Dawley 7 v MIfER
S, EEBREREOr I N AT -8 — b
R THEERE L2, BMEZHMEO LTB: i
HEEE A ¥ A Y BLUOKREMAHRS LABTRLEL,
SEA RIR S BE TR LV F— R0 Sz o
2. BARF I UHHIZOWTIE, BEINR TS
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MRRo oz, Y VIREOT T % FUEBOSIA,
RAT77F VN T DHA sB{LRBECHEIC
BMEERLED, FRAT7FINIY ) —NT IV
TEITRTCOPERKBZEFHETHRIIGNVEIEO L
2. Thoo#ERiE, DHA %kl L 085 — Mg
EHHERE10% L XNV THE L Td LTB: DK
TAHFETELZVD, o)/ L UEBEXELRIEHD
T512E ) LTB: HBEDIR T2 FEL ) B L #
MRLTW5S,
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Summary

To clarify whether DHA-enriched or iodine egg has anti-allergic effect or not,
Sprague-Dawley rat were fed with egg yolk powder of these health oriented eggs at the
10% level and the effects on chemical mediator releasing activity of peritoneal exudate
cells. LTB« releasing activity of the cells was lowest in the group fed casein and soy-
bean oil, and anti-allergic effect was not observed in the group fed egg yolk powders.
In histamine release, its accumulation in the cells was significantly inhibited in normal
egg group, while an increasing tendency of the histamine level was observed in DHA-
enriched and iodine egg groups. In amino acid analysis of liver phospholipids, signifi-
cant decrease in the proportion of arachidonic acid was observed only in the DHA-
enriched egg group in phosphatidylcholine. On the contrary, the proportion was higher
in all egg yolk powder fed groups than in casein and soybean oil fed group. These re-
sults indicate that feeding of egg yolk of DHA-enriched or iodine egg at the 10% level
can not induce the decrease of LTBs releasing activity, but that feeding of soybean oil
containing a-linolenic acid can do.



