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ABSTRACT

This study was performed to investigate the effect of olive oil diet on the immune
response in ICR male mice. Experimental diets of 4 groups were fed ad libitum to the
ICR male mice for 27 days.

The results of this study were summarized as followings:

1. 10% Olive oil diet group as compared with the control diet group significantly
decreased liver weight rate but significantly increased hemagglutination titer (HA),
Arthus reaction, delayed type hypersensitivity reaction (DTH), rosette forming cell
(RFC), and phagocyte activity.

cell (WBC).

2. 20% Olive oil diet group as compared with the control diet group significantly
increased body weight gain, liver weight rate, and HA but significantly decreased

Arthus reaction, DTH, RFC, phagocyte activity, and peripheral circulating white blood

3. 30% Olive oil diet group as compared with the control diet group significantly

increased liver weight rate but significantly decreased body weight gain, Arthus reac-
tion, plaque forming cell (PFC), DTH, RFC, phagocyte activity, and WBC.

The results showed that the increase of olive oil doses significantly decreased
humoral and cellular immune responses, phagocyte activity, and WBC.
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HEHRMS) K-S Table 19 2ol IE#H &iFl
HeAse Takuji o] #E9} AIN-76 diet #lfks
BE2 3P0, Z&o REAML 22 ERE
=AY oRAA Sl3, HEEE A7E KA
BEAste] flok W—q Fiko 2 EHEskath

Table 1. Composition of the Experimental Diet.

(unit : g/100 g diet)

Experimental animal group

Dietary ingredients

Control ) Oh(\ﬁ)Oil a1

Corn starch? 68 68 58 48
Casein® 15 15 15 15
Cellulose® 2 2 2 2
Fat sesame oil 10

Olive oil? 10

Olive oil 20

Olive oil 30
Salt mixture® 4 4 4 4
Vitamin mixture® 1 1 1

BCorn starch: Pungjin chem. co.
2Casein: lactic casein (Newzealand)
3Cellulose: Sigma co.
9Q0live oil: Yakuri pure chemicals co. (Japan)
»Salt mixture used had composition of Rogers and
Harpers??
9Vitamin mixture (per 1 gm)
Vitamin A (USP XIX) 5,000 IU
Vitamin D (KP III) 400 IU
Vitamin B, (KP III) 5 mg
Vitamin B, (KP II) 5 mg
Vitamin Be (KP III} 0.5 mg
Vitamin B,; (KP III) 2 mg
Vitamin C (KP III) 5 mg
Vitamin K (KP III) 0.2 mg
Nicotinic acid (KP III) 30 mg
Choline citrate (KP III) 5 mg
Folic acid (KP III) 0.5 mg
Calcium panthotenate (KP III) 5 mg
dl-Methionine (KP III) 2.5 mg
Lysine HCI (KP III) 1 mg
Glycine (KP III) 1 mg
Glutamic acid HClI (KP III) 1 mg
Minerals 75 mg
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#HS 7 96 well tissue culturee] HBSSEZ. 2f&%
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of o Rell FHEstgdot

Rosette forming cell (%)

__No. of rosette forming cells 100
" Total cells countedx % Viability
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@ LE guinea pig complement?} 4x10°S-
RBC &3t 150 o/, MIEHAR 19580 650 /5 &
{43l microchamber (Takahashi Giken glass
76x26 mm)el] 100 p/4 £ A3, wax-vaseline
(1: 122 "t CO, incubator (37C) oA 1
BRR sREsE, P M3 (plaque forming
cells) #5 MHELHTOA BiEst ok

® BEME MRS  EORERME
(PFC/10° spleen cells) * Mi##in 2885 &
B RERE (PFC/total spleen cells) & o}
Kol utzl Al4bsid e,

6 —__N 6
PFC/10° spleen cells= 37— %10

_ PFC A
PFC/total spleen cells—(——~——106 spleen cells) C-Vs

o), a=80 (mam o ol MR RS

~ 800
HezE)
N : The number of plaque observed in micro-
chamber.
C . The count of spleen cells in 1 m/ of spleen
cell suspension.
Va . Volume of incubation mixture filled into
a microchamber (m/).
Vs : Total volume of spleen cell suspension
(ml).

11. KEpe| EEmE

KEHRY BRiEhY fiEstnal A Ehol A
£ Biozzi %o) 523 kol #3led® chgat 3
o] Ehistdch & ok kiR 28 74l rotring
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RS MBS F98Lsle] 37Cel RES ). 4
9} 7o) M colloidik RFEMBE-S mouse #8
E g¥ 0.01 mi4 moused] BFIKRNEZ FH3A
o}, 2 1% mouse?| IREHHAFIRME (retro
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lary tube (20 «/ ; micro hemocrit) 2. FHl)a}] 20
plo] M-S 1057, 204, 304 PRS2 #Riisted

0.1% sodium carbonate (ZEiEAol ##S W) &
W2 mizh £ vialel 2ol A7) BgE =5
2 BAIsksich olelA BRMEEE 600 nmoll A H#IE
B 29 ARl wel HEsAG. BRE
geimE, BF 2 ke FAE WEsln, o]EEY-E
phagocytic coefficient % corrected phagocytic
index& AAbstd ot

Corrected phagocytic index= LYI—VS x¥K

W : Body weight

L : Liver weight

S : Spleen weight

K : Phagocytic coefficient (RISEIBIE 2] 104 8
5 10 g% #Hsta wfHol] $sted plotdh graph Hi
)

12. REHEIR AN Hel WE

mouse?] REK#FILRH O E Y8 FKIFMAS FRM
sto] Tirk o2 FEstol mEkghEMR Lo T
3 1%, BMmBR BEHE WEstch
13. ety SR

T %= meantstandard deviation® el
oy, HEM BEL student’s t-test 173}

R R

mouseol] oA olive oil &7} FE R el v
A= S iRt Biid & BHR #BRo
og-3t 2},

1. Olive oil KB &2 HRE

olive oil &fF-E £& Yz AFA I} HRE
Table 29} 7c}, #ERARFEEC] 4.2340.25g9]0
Hstel 20% olive oil RERIEHEE M= 4,41+
0.57g(P<0.01) & F&I ®ins 2 44 30%
olive oil EfEHZKEF N & 3.59%0.68g(P<
0.01) & AT BAE Jehigis,
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Table 2. Food Intake of Experimental Diets.
Food intake
Group
(g/mouse/day)

Control 4.23+0.25
10% Olive oil 4.22+0.49
209% Olive oil 4.41%+0.57**
30% Olive oil 3.59+0.68**

Vol. 6, No. 1~2

FolAe &% 4.31%0.58(P<0.01), 4.73%+
0.64(P<0.01) = A& BNE e

Table 4. Effects of Olive Oil Diet on the Liver
Weight of ICR Mice.

Liver wt. 100

Group Liver wt. (gm)

Olive oil diets were fed to ICR mice for 27 days.

Each value is the mean=+S.D. of results obtained from
10 mice.

Asterisks denote the significances of the difference
between control group and olive oil-fed groups.
*P<0.01

2. E, TR, KR A Bk ERRME

O #Ee b

£ Brol EESMb Table 33 7o}, WERARTEE
ol 4 3.41+2.009l¢} ksl 10% = 20% Olive oil
REREBNA ££ 15.72+1.34(P<0.01) 9}
15.36+0.06(P<0.01) &= FEA @Mk
o1}, 30% Olive oil RfFfEMAA= —1.08+
0.50(P<0.01) & A& BAE 29

Table 3. Effects of Olive Oil Diet on the Body
Weight Increasing Rate of ICR Mice.
Initial wt.  Final wt. Increaing
Group (gm) (gm) rate (%)
Control 18.79+1.44 19.45+0.74 3.41£2.00

10% Olive oil 19.94%+1.77 23.66+2.96 15.72+1.34**
20% Olive oil 20.43+1.45 24.14+3.29  15.36%0.06**
30% Olive oil 19.31+0.98 19.10+1.08 — 1.08%0.50**

Other legends and methods are the same as described
in Table 2.

**P<0.01

®@ Frigs EE#b

£ Bl e EB#b+ Table 4oll4 B& v}
o 2o HE 8 BE Zshc HEAER
4.09+0.399] oS Bald Hdled 10% olive oil
B EE A& 3.85+0.42(P<0.01) & A&Y
BAE 2Ho), 20% o 30% Olive oil Aff#s

Body wt.
Control 0.80+0.14 4.09+0.39
10% Olive oil 0.92+0.18 3.85+0.42**
209% Olive oil 1.04£0.18 4.31+£0.58**
30% Olive oil 0.90%+90.11 4.73+0.64**

Other legends and methods are the same as described
in Table 2.

**P<0.01

® MiES Moire] EEEML

& BollA g ¥ MESE&EIE Table 504
= vl ok HEESHEC] 0.3510.12¢09 K
dtod 10%, 20% = 30% olive oil BAFHELREEo] A)
£ &% 0.42+0.13(P<0.01), 0.41+0.26 ¥
0.37+0.28% 23low, §§3] 10% olive oil &fF
FEpEol e AR & |ins =gl

Table 5. Effects of Olive Oil Diet on the Lymphoid
Organ Weight of ICR Mice.
Grou, Spleen wt. (gm) MXIOO
p 8 Body wt.
Control 0.07+0.03 0.35+0.12
10% Olive oil 0.10+0.04 0.42+0.13**
20% Olive oil 0.10+0.06 0.41+0.26
30% Olive oil 0.08+0.05 0.37+0.28
Thymus wt.
Group Thymus wt. (gm) “Body wt. X100
Control 0.02+0.01 0.08+0.06
10% Olive oil 0.03+£0.02 0.12+0.11**
20% Olive oil 0.02+0.01 0.08+0.03
30% Olive oil 0.02+0.01 0.09+0.05

Other legends and methods are the same as described

in Table 2.
**P<0.01

st fafRel #f #EFEE T Table 5ol 49} 2
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o] HffAMREEC] 0.08+0.063ld] Hisle] 10%
olive oil EAEHEE A= 0.12+0.11(P<0.01)
2 A8 EnE etla, 30% olive oil &%
REBES 0.0910.052 FEM v BE 292
vl 20% olive oil AfEHEEEEE-S 0.08+0.032 &
B 9l BT Bt

3. BmRLo olxls B

@ Fimsk EERE

RIER EEEFZES e Table 6049} 2,
FRILER B FE (HA titer) = ¥ BB & 4H 8 o
6.86+1.12219 Hsled 10% = 20% olive oil &
SHFEEL ROl A £ 7.28+0.69(P<0.01), 7.28+
1.03(P<0.01) 2 F&Z #ins Jeplidz, 30%
olive oil HAFLHMEES 7.00+£1.072 AEHYE
Bing Bt

Table 6. Effects of Olive Oil Diet on the Antibody

Production in ICR Mice.

Group HA titer (logy)*
Control 6.86+1.12
10% Olive oil 7.28+£0.69**
20% Olive oil 7.28+1.03**
30% Olive oil 7.00+1.07

#HA titer : Hemagglutinin titer.

Mice were challenged with 108 SRBC 4 days after
sensitization.

Other legends and methods are the same as described
in Table 2.

**P<0.01

@ Arthus KFE

Arthus RHES] #5HE Table 7004 2= ufe} 72
o], RMEIRS F7& HEAMEC] 13.19+0.74
oldl lsled 10% olive oil BEFIREEE] A=
14.67+5.83(P<0.05) & A&M 9= B e}
Wolort, 20% %= 30% olive oil FHkEEEA A
+ &% 12.50+2.61(P<0.05), 9.39+5.32(P<
0.01)E AEY B 5 Jehidch
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Table 7. Effects of Olive Oil Diet on the Arthus
Reaction in ICR Mice.
Group FPSI
Control 13.19+0.74
10% Olive oil 14.67+5.83*
20% Olive oil 12.50£2.61*
30% Olive oil 9.3945.32**

Other legends and methods are the same as described
in Table 2.

*P<0.05 **P<9.01

@ IhEmine BB MRE (PFC) o) v
= 2

fefEiine) AR AMEEC] N HRe
Table 804 = wle} e}, 10° BEES] MidHle
ol A= ¥HAEEIHo] 68.19112.2320d sl
10%, 20% = 30% olive oil EfEfLEEflHE &
£ 66.21+15.21, 65.27+21.32 % 40.42+
17.25(P<0.01) & @45 velW o, &3] 30%
olive oil &R+ HES BAE YR
%k

=3k, 107 BEY] Mg HEEAtHo]
28.00£8.99915 ksl 10%, 20% % 30% olive
oil RS £& 26.4243.01, 24.32+3.21
o 12.25+2.39(P<0.01) 2 25F @5 vehigl
onj, $53] 30% olive oil ﬁﬁﬂ?&%ﬁiﬁﬂ]/ﬂf AR
% ode WS wodch

Table 8. Effects of Olive Qil Diet on the Hemolytic
Plaque Forming Cell (PFC) in ICR Mice.
PFC/10° PFC/spleen
Group spleen cells (x10%
Control 68.191+12.23 28.00+8.99
109% Olive oil 66.211+15.21 26.42+3.01
20% Olive oil 65.27+21.32 24.32+3.21

30% Olive oil 40.42+17.25** 12.25+2.39**

Other legends and methods are the same as described
in Table 1.
**P<0.01
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4. WEREMRER olA= B

@ EIERBEHE (Delayed Type Hypersen-

sitivity LI'F ; DTH)

DTHell st #5= Table 90419} 7o), R
fElR e 77} HEEAHEES 3.33+1.08¢ld] st
o] 10% olive oil AEHHEEES 5.97+1.96(P<
0.01)2 FEI |mE Jepliglen, 20% %
30% olive oil RAFIREES ££ 2.39+1.78(P<
0.01), 2.58+0.11(P<0.01) & H&I HPE 1}
e it

Table 9. Effects of Olive Oil Diet on the Delayed

Type Hypersensitivity (DTH) in ICR Mice.
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3.64+0.06(P<0.01), 2.39+0.05(P<0.01)%
B

AR BOE veR
5. KE#BS| BT

KEMIES &HEHNIS HIESd corrected
phagocytic index® #:&3} #£3+= Table 1104
B uke} o], HERAMEC] 7.40+3.07¢d K
3l 10% olive oil AfE#EEES 8.2510.83(P<
0.05)2 AT Bms 2iled, 20% 2 30%
olive oil HHZHAK S K% 5.14+£1.88(P<
0.01), 3.50£0.50(P<0.01) = A& WA= o}
el it

Table 11. Effects of Olive Oil Diet on the Phagocyte
Activity in ICR Mice.

Group FPSI
Control 3.33+1.08 Group Corrected phagocytic index
10% Olive oil 5.97+£1.96** Control 7.40+3.07
20% Olive oil 2.39+1.78** 109% Olive oil 8 925+0.83*
30% Olive oil 2.58%+0.11** 20% Olive oil 5.14+1.88**
Other legends and methods are the same as described 30% Olive oil 3.50+0.50**

in Table 2.
**P<0.01

@ MEMIIES] rosette F2RihE (RFC)

% BpollA #2283l RFCE %2 #h#Ed f#Rs
Table 100114 viehd wle} Zro|, HEEAEEEC
4.4140.0320d 3l 10% olive oil BfFHEMHES
4.87£1.10(P<0.0) & HEY =S Jehio
v 20% = 30% olive oil BEFE#E P AE &K

Table 10. Effects of Olive Qil Diet on the Rosette
Forming Cell (RFC) in ICR Mice.

Group RFC (%)
Control 4.4110.03
109% Olive oil 4.87x1.10**
20% Olive oil 3.64+0.06**
30% Olive oil 2.3910.05**

Other legends and methods are the same as described
in Table 2.

**P<0.01

Other legends and methods are the same as described
in Table 2.

**P<0.01

6. RIBBEBOA LIRS
olive oil BF-5- 478 $#&E2 1%, moused BEEK
HEElEGR o 248 MRS Hilsle] #iEd Aim
Bk#= Table 129} 7o},

Table 12. Effects of Olive Oil Diet on the Number of
Circulating Leukocytes in ICR Mice.

Number of circulating

Group leukocytes (/mm?®)
Control 6,732+ 925
10% Olive oil 6,856+2,637

20% Olive oil
30% Olive oil

5,436:+2,078**
5,472+2,415**

Other legends and methods are the same as described
in Table 2.

**P<0.01
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SRR HIERECE 6,732+9251
sl 10% olive oil EfEHAEEIAHE 6,856+
2,637 FAEMENT BE B}, 20%
30% olive oil RfHHFEFNNE K& 5,436+
2,078(P<0.01) % 5,472+2,415(P<0.01)2 A
B3 WS R

% =

olive oil fffe] EEo| RGN E FES 7|
A Aoz Hk=] Biid BHS Rl N &
#2e o3 2

A Eiol A BHEMHS BEY M SRR
olive oilof| A& #8E | 7l BigEslol oy, g
o] EEMME olive oile] #kfimo] Winddel wa}
vl s A |{inE 2ok o]+ moused] E715%
feslod fFe] cytochrome P-450¢) $imet FFAR
KR FFaFiR g R E S #{E fEch Mol 9
3%, olive oil®] #%#E Wi g Rl &
fio| in=lo] FEXES FEE S A3 2
S u|A ez BRE

RIghEasel MiRel EEREMUc BEC] Hshod
olive oil®] #ftio] Ehngtell whe} Wil sl M
< 2w, Migel EE#MbE Simmonsen ol ¢
3 RBIES RS BlIEShe Ao s WEs
e BB, A& Fholl A olive oil &S] N
of whe} Fidsl= MFE Bl - Rygkkaeel #
&5 wA A2 B

BRI ES FRiMEk SERERES X
FRmEkell gk PigEel PRI KELRA
T-dependent antigenol] 3} FyEhisael &< v}
el = fEiEall, & EEER RnkgEEREE
$HEEC) Hd) olive oile] g o| BT 4E

AHE Holoh ol: BEEMIMEZl EL rancid
perilla 0il®} perilla oile] ##go] wWSL£E

suppressor-T cell®] fEF-S v JUEA 7 FRMmER
HERE S HPA 2t Ahn %9] #ih g n)Fo]
23, EHRY olive oile] IgGe] £ES #H5H7]
1} helper T cell9] #fE¥ cl= suppressor T cell

o] #¥heol o S vA Aoz Bk

Arthus -2 HUR-HIBEEMS] sk &
#4b, hapeman K9] &AL 2 MWK #%E %
of o3 dojuvi= MMEMIERHNESR, & &
Bgo] #%F olive oil o] @it vlel FEM
U= WAE 2l vl o]& FREEMALS] (KT 2
2 o] 9l Aoz R,

Mgl % asZsciie (PFC) « Bitag
£+ HAshe Hikolw, HiRe g A S-RBCe
T-cell®] =35 3hobA B-cell?] Hif8E £ME +
UE FuFoloh, & EEO F5F olive oile] g
o] il wet ARESIA WAdd e ol mk
#o] WIENRIFER AT (40.6%) o] {EokK#ERE(1 .4
%)°l sl PFC [uige] #detich=  Erick-
son ol H91 olive oile] #rfigo] Eingel
ule} g EEol BAshe JeE Hol, BHE
] olive oil& S-RBCel| =H3t His84:AERES & W
A7 Aoz BRE

JEVERERR S RO o8 WiEd DTH K-S B
REERe] 213 lymphokinese] iRl #EHE =
RN TR e 2, & Hhol A= BHRE] b
3l olive oile] #Higo| Engtol wtel DTH KHE
o] FREY WAE ok °|& perilla oil9] %
&9 8N cyclic AMPE- /471 DTH RS
R A1 Z = Ahn %9 #4591, prostaglandin
o] lymphokine g ##glcl= Gordon %9
W|MEZ® u| o], olive oile] @B BN
cyclic AMP i#%S 38/417 lymphokine®] 4
& AR ez DTH o] s ez B
#Elct,

fElEMRES] rosette FEREHEM (RFC) = T-cell %
KEMMZT 25 rosetted BRT 4 ot K
4 T-cello] ] Zlo] Bfdcta 3k =ull®, X &
Bgol k% RFCE #EE#E| Ltal olive oile] %8
=o| il vt A8 BAdE 2ok ol
prostaglandino] Algte] T-celld] rosette FH-Z
#HIR = Morley 2] #&2}” prostaglandin
o] &5 cell membraneo] oidt FEhES BN
Al A BAEEFNSE T-cellol g RKEMS Hf
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gtk Goodcoin %9 g2 n]Fo3 olive oil
o] #rgagte] |ins MR cyclic AMP S I8
A7), helper T cell®oh= suppressor T cell
o] FBEES IBMAIA MIEERIES K TAIZ Aoz
Jisk R0

KEdimel EE-L Bl ik Rigaee] B
interleukines®] 4pigholl EE R 412 3l 2 &
BhEo] WBIRAERERR Rell S 775 47
e BEG BERE AAE s vl A BB
kR A olive oile] #FiEo] EMetel et A&
g BAE el ol ®AES olive oile]
T-#kExke] BFEHNHI}H lymphokinese] A& #1
Ml 24 KEMige] Efel B Aoz Bk

He},
FHEIE B MEKETE olive oile] L& o] ®ndt
off wte} HER & o) o3l R @E&

E71E0] ElbkaEo] &S v A AmEkEES
Edhche Ahn %9 #ER p]Fof®), mﬁi«]
olive oil& EM#res #lgde 24 HiMmEkE-}
Bt e g ERiE)

% ]

vlg-2of glo]A] olive oil &RE7} BIE R E o]

e Filel 3 #FHRe o3 2o

1. 10% olive oil BfFfLEE-2 ¥R AR I
3 APl B BENE AN A BAAR Y,
BE g, M iR =ik, HA, Arthus,
DTH, RFC % phagocyte activityE HEM%E QA
BhnAl# =

2. 20% olive oil REFFHEE-S HR B b
a fEEENE, Mo HgEl 2 HAE A8k

oA EmAlR ey, Arthus, DTH, RFC,
phagocyte activity @ WBCY &M% oA s
A7t

3. 30% olive oil BAFRER-S SRR b
3 e ERlte AR A Bz, 18
EiEZE, Arthus, PFC, DTH, RFC, phagocyte
activity o WBCE A& JA BubAzdh
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k2] #Roll A olive oil REFRES fifo] 1B
kel uhel g R E ) MiERE, KEiliRe
EHE W RINEE A MRS A8 YA BRI
o},
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