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The Effect of Rancid perilla oil diet
on the Immune Response in Mice

Young Keun Ahn, Jung Hoon Kim and Young Gil Park

College of Pharmacy, Won Kwang University
ABSTRACT

The effect of rancid perilla oil on the immune response in mice was studied.

ICR male mice were divided into 5 groups and were fed on the experimental diets for
4 weeks. Mice were sensitized and challenged with sheep red blood cell.

Immune responses were evaluated by antibody production, Arthus reaction, delayed
type hypersensitivity (DTH), Rosette forming cell and macrophage activity.

Biochemical items were measured by serum protein and serum albumin, The weight
of spleen, thymus and liver were measured. The rancid perilla oil diets decreased
humoral and cellular immune responses, the number of peripheral circulating white
blood cells and total protein and serum albumin.

These results showed that the high rancid perilla oil diet decreased more humoral
and cellular immune response, the number of peripheral circulating white blood cells,
and total protein and serum albumin than the low rancid perilla oil diet did.
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Table 1. Composition of the experimental diet.

(100 g diet, unit: g)

Experimental animal group

Dietary Ingredients
Perilla oil
Normal )] (1) (1 (Iv)

Carbonhydrate Rice power 65 65- 65 : 65 65
Protein Casein 20 20 20 20 20

Corn 0il 10

Perilla Oil (I) 10
Fat? Perilla Oil (1) 10

Perilla Oil (11} 10

Perilla Oil (IV) 10
Salt mixture? 4 4 4 4 4
Vitamin mixture® 1
1) Fat;

Corn Oil: Peroxide value 4, iodine value 204
Perilla Oil (1) : Peroxide value 4, iodine value 204

Perilla Qil (II) : Peroxide value 50, iodine value 180
Perilla Qil (III) : Peroxide value 100, iodine value 172
Perilla Qil (IV) : Peroxide value 143, iodine value 140

2) Salt mixture used had composition of Rogers and Harpers.?”

3) Vitamine mixture (per 1 gm)

Vitamine A (USE XIX) 5,000 IU
Vitamine D (KP I1I) 400 IU
Vitamine B, (KP III) 5mg
Vitamine B, (KP III) 5mg
Vitamine B¢ (KP III) 0.5 mg
Vitamine B, (KP III) 2mg
Vitamine C (KP III) 50 mg
Vitamine K (KP III) 0.2 mg
Nicotinic acid amide (KP III) 30 mg
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Choline citrate (KP III) 5mg
Folic acid (KP III) 0.5 mg
Calcium panthotenate (KP III) 5 mg
dl-methionine (KP III) 25 mg
Lysine HCI (KP III) 1mg
Glycine (KP 11I) 1mg
Glutamic acid HCI 1mg
Minerals 75 mg

2 38R 1ml(1X107 S-RBC) & moused| B#f
ol iEAstel 1RBEZS B}, 2kBRES
Mo HES BEPD IRBES BHE 48
ol moused| AMEKEME AR 2X10° s
-RBC/ml ### 0.05mli(1x10® S-RBC)& &
Hiotel FEAIA

6. FRMIR] MMM X Bm¥:M] HE222

1) mi%e| oM W WML

Mouses| HEBIIES IBistel Mm-S REVEE
A7 ol BUSHESS MES ST 56°Col
A 30577 FEBILAI R % 4CAA Brstol A
o o,



72 KOR. J. ENVIRON. TOXICOL.

2) 7 m B 5% ¥ K(Hemagglutination ; L T
HA titer)2| &

S-RBCe HHEXES Microtitration tray
(Nunclon micro test tray) & FEH3d &3
7ol sttt & & BR@WE 78 22 M
B @ik miFS & Wellol HBSSE 2f% RH|
2 MY & HBSSHl @ 0.5% S-RBC
0.025 ml& # BAT ohF 37Coll 4 1847 BiE
slo] FRMERS EEEMES BE PR B
£S5 doylE MiFEY REWEES = nF &
ERE=R bl

3) %M B % M 3 M(Hemolysin titer ; L T HY

titer)2| JE

S-RBCe] & % miFel #Ee GERERER
o} F—3tA EEshel o S-RBCS i ol
Solg9l & Wellol guinea pig complement-&
20f& 2 #FEsted 0.025 ml4 fuE ch& 37°CelA
147k HESted A o ¥-& BES ek, ol
% Ahe doslE MFY EEMBESE 2 N
E= piggshad e,

7. BIEMRS A 8% (Foot pad swelling test)

Arthus P& (immediated type hypersensit-
ivity) % BRER BEULE (delayed type hyper-
sensitivity LA T DTH) & HIEst7] Bt W&
o] Enii gt KHikol H#sted® oh&- 3 Fo] WHTH
o}, & 15k%®& 4H#%o] S-RBC 0.05ml(1x10°)
Z mouse?| ERIgE R ETEHA, E
B % —ErRMe) KRBT % Eike FAE 0.01
mm¥ & Microcaliper2 g s o HEIEREE
o] PIER/E BE o mEd Bl Bt 2
H BEd BUES FsiAch FIRe] Ei#ES
Sugimoto?® ZHx} 0o} s wrul 38
el RME-S ArthusfUHE, 248%[ K@ %o RIE
S BRER BEEEeR EBigstdct, BHERE
g o33 ol KRS AUH,

Foot pad swelling index

_ MR %
= EEeA 0

Vol. 3, Nos. 1~2

8. MeNHRRR FEE MY

MBS mouseZ FEH HMEHOZ sl
Minimum essential medium (Ll T MEM)ol =
Al 22 A ¥3583 4% nylon meshZ j&A3ske] T4
fus Mkslalor #id MEMo =2 4Col4 3mE
B 12 BUEAIAR T 2X107 cell/mlZ) =
£ PBSel #3#sldch & BEEU o] ke
trypan blue dye exclusion method2 2 33
Zrol sttt & HEE 0.3mle MIIEER
£ 92 & (.1ml¥ trypan blue dye solution$
fnsled 54 i@ % Bk FHERANA B LM
Moot Ho = Pefsl M HEA K 1 FH
AR FE

9. MME#RIES] Rosette MR (RFC) S #iH

FeiEi el Rossette MMl W& Ga-
Ney% = ElliottZe] Fiatdt Jakol #3lef220
o &3 o] EHisIAT & MEMRIEER
0.25ml(5x10° cell)2} S-RBC £ 0.25 ml
(5X107 cell) & REBEE 93 BEG3sld 200xg
ofl A 124318 ELrEER 1% o) BHPEM 1ES o
BREFE RO ol RFCE wHis BBt
oy IRl S-RBC7F 3@LLLE #2448
fgE RFCE #lEste] ofg aRkol| #3le] HE
st t,
= Jumberof Roste toming el

10. Xx®#Efae| FEHE

KEMIS wARNS BESA & KBl
A& Biozzi%?"o| et ¥ Hikol #sle] o3
o]l Kigstdch & KR EBAM HKHEH 28 %
ol carbon Z rotring inkS BEZEEK Xl
1% gelatinjii > 2. 6{% HfEslo] BiHKS AW
o AREHAM E-t ®estod 37°Col RE A
$lolro] M colloidik HFEMHMHS mouse
BE g% 0.01ml¥ mousedl BBIRAZ F4sl
Ak, 23 moused BR % ERER K ML 3 (retro



April, 1988 Ahn et al.: The Effect of Rancid perilla oil diet on the Immune Response in Mice 13

-orbital plexus) & calibrated heparinized cap-
illary tube (20 gl: microbemacrit) 2 %8 #ll 3} o]
20 xlo] miE-e 1047, 204r, 304 FERSE IMm
< HuMugk % 0.1% sodium carbonate (R Kol
AEESE ) BT 2mlv) B vialel] £& Yol
mER7E EEEs =8 A B, ool A Rk
EE 600 mmoll A FEsty ofg9o Akl #s}
of FHE At
Corrected phagocytic index p:W;V-!-C—%N?XQ/K
BIBE

W g ER

Wt e B

K : Phagocytic coefficient (I B E <] 1048
% log=E Hi#asly BEfol #tsle plotd graphy
Hi#R)

11 REHEEamRK AE

Mouse®] ERERARIRHE O 256 REMMES HREL
3led Tirkii o2 #HEste] MIRGHEMR Lol BT
g 1% BBk MBS REsA o

12, &1ESH BE

1) mREARKS Az

1% 0.02 ml& Btshod Biuretikoll fK3led o}g
o Zol gAY, & RBE Aol MmiF 0.02
mlE st REEE Sofl ##ek (7 g/dl albumin)
0.02mlE Hslel & Holl &% (Total pro-
tein color reagent=Biuret Reagent) 4.0 ml &
fnstel BAISE oh3 304 4 (38R LIR) ol 6
RIS $HHE 3lo] 545 nmollM £ &9 REE E

» Es% HlEsEA T ohol ARl #ste) HE
stk
Ea

fﬁ'@fﬂl?ﬁ%éi%Ef:'Ex 7g/dl

2) m:® albuming| HE

BCGell k&t albuming Eikol #stod Mgt
A, F miEe REE A, Sol HERE 5.0
mi(0.012% bromocresol green in 0.075 M, pH
4.2, citrated buffer solution Brij 35) & jmsled
BA, 25C 3057H MES % $ERES HEE
stod 630 nmoll A tefs, &£ RALESE Ea Es
2 3la g o AR #sto] HEsIA

@7 albumin i&;‘;{:%x4 g/dl

ALY 2E datas] F94

dent’s t-test@ 7 &3},

A A& Stu-

X B & R

Mouseol glol4 BeAkS 7 &el BBRMe o
A pEE REGE 2 BT K KR SRS
chg 3} 2o,

1. E, TR, 4R 3 Wite] XERE

1) XS] it

£& B BB ¥ KBS BESs
Table 29} #c},

IE#$IEC] 20.13416.25% 2] MERME ©
ol =dl H3sled perillaoil I, II, Il ¥ IVE #%
3 Be KK 32.82+11.62%, 29.32+13.47
%, 37.15+15.91% = 38.31+11.40% 24 Z&

Table 2. Effects of rancid perilla oil on the body weight increased rate of mice.

Group Initial wt.(gm) Final wt.(gm) Increased rate (%)
Normal 20.91+0.92 24.36%+3.91 20.13+16.25
Perilla oil (1) 20.72+0.63 27.524+3.62 32.821£11.62
Perilla oil (II) 20.63+0.76 26.70+3.10 20.32413.47
Perilla oil (III) 20.62+0.63 28.26+3.18 37.15+15.91*
Perilla oil (IV) 20.66+0.71 28.56+2.58 38.31+£11.40**

Each value is the mean+S.D. of 18~20 mice.

Significant difference from normal group. (*: p<0.05, **: p<0.01)
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Table 3. Effects of rancid perilla oil on liver weight :
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Table 4. Effects of rancid perilla oil on spleen weight

of mice.
spleen wt.

Group Spleen wt.(mg) body Wt. X 100(%)
Normal 162.09+53.67 0.65+0.23
Perilla oil (1) 171.25+72.62 0.62+0.32
Perilla oil (II) 199.50+92.74 0.73%£0.33
Perilla oil (1) 162.42+62.33 0.57+0.27
Perilla oil (IV) 130.70+95.86 0.45+0.32

Rancid perilla oil was fed for 4 weeks.
Each value is the mean+S.D. of 18~20 mice.
Significant difference from normal group.

of mice. Table 5. Effects rancid perilla oil on thymus weight.
. Liver wt. Thymus wt.  thymus wt. o

Group Liver wt. (gm) body wt. X 100(%) Group (mg) “hodv Wi ody wt. X100(%)
Normal 0.17+0.13 4.79+0.57 Normal 34.14+ 871 0.15+0.03
Perilla oil(1) 0.13+0.14 4.11+0.47* Perilla oil(I) 36.27+12.45 0.13+0.04
Perilla oil(I1) 0.13+0.13 4,16+0.57* Perilla oil(II) 36.14+15.68 0.13+0.05
Perilla oil(1lI) 0.13+0.14 4.31+0.38* Perilla oil(1ll) 53.86+10.66** 0.19+0.04*

Perilla oil(IV) 0.01+0.23 3.53+0.82** Perilla oil(IV) 27.71+11.89 0.10£0.04**

Rancid Perilla oil was fed for 4 week.

Each value is the mean+S.D. of 18~20 mice.
Significant difference from normal group.
(*p<0.05, **p<0.01)
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Rancid perilla oil was fed for 4 week.

Each value is the mean+S.D. of 18~20 mice.
Significant difference from normal group.
(*p<0.05, **p<0.01)
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Table 6. Effects of rancid perilla oil on the Arthus
reaction in mice.

Group Arthus reaction
Normal 26.17+3.02
Perilla oil (1) 24.26+5.72
Perilla oil (1) 25.17%+9.62
Perilla oil (IlI) 18.71+£8.68*
Perilla oil (IV) 11.0043.79*

Foot pad swelling was measured after intradermal.

Challenge of 10® S-RBC/ml.

Foot pad Swelling index
_ swelling of foot pad

thickness of foot pad

At 4 hour FPSI was Arthus reaction.

Each value is the mean+S.D. of 18~20 mice.

Significant difference from normal group.

(*p<0.05, **p<0.01)

X100

Table 7. Effects of rancid perilla oil on antibody pro-
duction in mice.

Group HA HY

Normal 4.00+1.00 4.00+0.82
Perilla oil(1) 3.67+0.92 392+1.26
Perilla oil(II) 2.67x1.70* 4.00+1.60
Perilla oil(IlI) 2.14£083** 3.86+1.36
Perilla 6il(IV) 2.80+£117* 3.75+14

Mice were challenged with 10° S-RBC 4 days after
sensitization.

On the 5th day, the HA and HY titer were assayed.

Each value is the mean+S.D. (log,) of 18~20 mice.

Significant difference from normal group.

(*p<0.05, **p<0.01)
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Table 8. Effects of rancid perilla oil on the delayed
type hypersensitivity reaction.

Group DTH
Normal 10.86%5.77
Perilla oil (1) 7.6214.35
Perilla oil (II) 4.29+1.28**
Perilla oil (III) 5.67+3.19*
Perilla oil (IV) 5.00%2.77*

Foot pad swelling was measured after intradermal,

Challenge of 1¢° S-RBC,

Foot pad Swelling index
swelling of foot pad

= thxcknesgs of foot l:)ad x100

At 24 hour FPSI was DTH.

Each value is the mean+S.D. of 18~20 mice.

Significant difference from normal group.

(*: p<0.05, **: p<(0.01)
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Table 9ol A 2 & wl2} o] EF BB
12.89+7.08%<lHl tbdtol perillaoil I % IIE
el B £& 13.7145.72% % 16.61+4.74

Table 9. Effects of rancid perilla oil on Rosette form-
ing eell in mice.

Group RFC(%)
Normal 12.89+7.08
Perilla oil( 1) 13.71+£5.72
Perilla oil(I1) 1661+4.74
Perilla oil(Ill) 8.46+2.99

Perilla oil(IV) 5.26+3.03**

Mice were challenged with 1x10® SRBC/ml 4 days
after sensitization.
On the 5th day RFC were assayed

no. of rosette forming cell
RFC(%)—total cell counted X % viability
Each value is the mean+S.D. of 1820 mice.
Significant difference from normal group. (**p<0.01)

X100
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Table 10. Effects of rancid perilla oil on phagocyte
activity in mice.

Group Phagocyte index
Normal 7.15+£1.38
Perilla oil (1) 7.21+0.87
Perilla oil (II) 6.76+1.43
Perilla oil (11I) 6.24+0.57
Perilla oil (IV) 7.03+£0.58

Phagocyte activity index is a constant from formula
relating the cube root of K to the ratio of body weight
to the weight of the liver and spleen.

Each value is the mean+S.D. of 18~ 20 mice.
Significant difference from normal group.
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7.166+1.34481 ] Histod perilla oil IS #83gH
RO 8.334+1.374% AEMIL EME sdo
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Table 11. Effects of rancid perilla oil on peripheral

WBC in mice,
Group WBC (mm?)
Normal 7,166+1,344
Perilla oil( 1) 6,300+1,255
Perilla oil(Il} 5,500+ 764**
Perilla oil(III) 8,334+1,374
Perilla oil(IV) 4,500+2,062**

Each value the mean+S.D. of 18~20 mice.
Significant difference from normal group.(**: p<0.01)
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Table 12. Effects of rancid perilla oil on the serum protein, albumin and globulin in mice.

Group Protein (g/dl) Albumin (g/dl) Globulin (g/dl) A/G ratio
Normal 7.06+1.08 5.16+0.49 1.90+1.02 3.74%x2.14
Perilla oil (1) 6.58+1.25 5.02+0.36 1.56+£0.89 3.221+0.40
Perilla oil (II) 6.44%+0.79 3.51%£0.40** 2.91+0.48* 1.23+£0.17**
Perilla oil (1) 6.12+1.14 3.4140.28** 2.71+1.09 1.50+0.%4**
Perilla oil (IV) 3.84+0.24** 3.08+0.35** 0.78+0.23** 4.38+£1.37

Each value is the mean+S.D. of 18~20 mice.
Significant difference from normal group. (*: p<0.05, **: p<0.001)
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0.40 g/dl, 3.41+0.28 g/dl % 3.08+0.35g/dl&
Zatol WAE Boevl %3] perilla oil 11, III
o) IVE #esEd B BEY RS 2o

% globulini@EE EEEINA  1.90+
1.20 g/dleld] Hsled perilla oil IVE ##al
£ 0.784+0.23g/dle 2 EEESIA EAslg o
perilla oil II % IIIS ##3 B 2.914+0.48 %
2.71+1.092 FEHEUAA =it et

i# albumina} MmiFEglobutinj@fE e e E#
BEREEC] 3.74+2.14 1 H3lod perilla oil [VE
W B 4.38+1.37% HEMY ®Eipsd
o}, perillaoil I % IS #H8E3 BHE &%
1.2340.17 = 1.50%0.642 BEZESA B3
o},

% £

feihB o] Bigol vl A = ol hdle] BHe
&7t 9l ov Offner% < linolenic acid% 4 Fif
MPcR5BEE< prostaglandin E, (P.G.E,) % P.G.E,
o RS A7 olefzte] Ehnd P.GE,
P.GE.ol {3t #hEERS] FERMES] M= o}
T 819 2 v§39 WeymannZL in vitrooll 4 #HE
kel ShEMRKE fEihEEe BY¥ ol #f0, R
gFNE RGBS MezRol KE A = vl = o], Teafnfs
fhBgel SANRRRAEE Xt HGIEMA ] &3 fEAD
feRiEE Sl BAC A HEIS A Z F gt
2 #Eo] e upy, o3 L Af4e] Wb
ol el g Alol FENT Ao fAf =] rancid
perilla oile] BEE{LHEF g ol W& BER
FEoll vl 2= S A

A BEOA BREHWY BE #{b~ rancid
perilla oil®] BELHE7F M= wte} f8E
'hnol RS o HiEe ZEL2 AEMEUA
W= S BRI Bkl g KRk
hel ESE Aoz BRE

falrel EE-2 E#HEE Histo perilla oil
M-S #EI oA FAEHEIA Bhipsid ot
perilla oil IVE #£#3 ol BEY BSOS

Bk, ol ¥ Wine Mk BEHfoR B
gov mAshe AL MIRMEES necrosisZ &
=] ot ot

Arthus/FE-& E8EA IgM, IgG 59 BERE
% KR £EY SHREmEke] FHE pEfkst
T RS E 2ffo] ERHERY LIl B S
7 AUl ¥ EELWIE~
perilla oilQ 4% B 319+,

%2 rancid

w3 Rk BN ALK E-S BIETEA %
g RIS URAS KESZ gE =< Eil

al

o7+ Bl HE—MMRES A4 3
g4 ol T oA M RigHisel
BRS BEsted del FMAs 2 e,

R REBAR ALK EERE Y FLEFS E
HEER B Mo rancid perilla oil® BER{LY
Bl =24% flsle Eae 240, oz
2 AELYEYT =€ rancid perilla 0il& sup-
pressor T celld] fERS JL#EAIA WEME &E
FiREe) ol REET Aoz BRHct

EBIER BERIES EES 5 18~488¢fel
FLBE, B ol viEhviw BB o2 B{E DIk
o} {efel 94 lymphokines®] {bE£HY (HEH T
o] feHEol Kl A BaLsi = of 7lo KEMiEIT % -
o] Hojste Aoz obeix oloni®® Wi FiE
of 7b4 £& {82 flAs 2 gt

A EBol A EH #EEE 3l rancid perilla
oile] #eafrol A HREMEIUE W7 Usieh. ol
= EfElReEel o3 Mgt RIEIHH =
Kollmorgen2] #45} o xslglovi'® =3 BEg
{37 =& rancid perilla oile] 8% HHES
Apebdict, o] Mertin %Fe #HEER 0 Fol®
qrancid perilla oilell 23led ®ins cyclic AMP
o fedel o3& Ao 2 B,

MMM rosette R+~ Back %%
ool fkSlH T cell W KEHMMI 25
rosette® BT 4 hovt difE T cello] o
Zhol Fejdictn F 4 gk, ol EEelA
rancid perilla oil2] BE{LPE7 =75 B
#Mife] Rosette BRMME7T WA dte Ho=m

oo
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Hol ol Wybran% o HEANEFLE Hop®
rancid perilla oile] helper T celle] #gE-S 3248
Byo 2 ii#] == supressor T celle] #4AETLHEA]
70 Aoz EHsd,

eI EE-S PUE KE BREES] B
%l Interleukine?] 4yigoll EHE %ES sl 2
BRHES HRERAL R 2EE 7Ee7TE
AESte EEY HE2 A AAE T Qo

A EERoAde EFEHEEA sled rancid
perilla oil-& #53 #ol iAoz FEMUE
BETE 29k <]+ Kollmorgen%9] #E 2 ol
Fo]19 kil FEES KTv BREREY B
Erfbol mFMEE &S o3 AoZ Exs
o}, KMIAA HmEkE] =Ae BELE EF
#EE] H3ted rancid perilla oil IS Bt
3 2Rl A BAE 2o ol9R R kifAam
Bk AT BELIEE Ol &M BEE 0
A HMERERS HES WL H Ao Adzts
o] =3 MR ZS A Ioh EhEH
BE FrRoA BmiFEEae &3 albuming &
L FHEERE K rancid perilla oile] B
LpE7F Bl et KTFsle A2 BRER
f #EMRCE Brisn ol kxS KTE
vebdi o},

DiEke Z%& Fasty 57189 By
Frigtumol Halol 2RV E BRBETE oS &
T A 7 e,

&

B

Mouseol| Qo] EEELE 7|50 RIERFEA v
& e oL Foh,

1. Bt 7] & & (rancid perilla oil diet) &
HRE-S S A WAl 7l R T Rafge] &=
s/ HEEUA A4zl

2. BBBLE 71 & & &9 (rancid perilla oil diet) &
B RIE R E-S KT A 2ok,

3. Bl 571 & &8 (rancid perilla oil diet) =
MR RE K ES KT A A

" Vol. 3, Nos. 1~2

4. B85 7] & &#% (rancid perilla oil diet) =
KAEYEIR B MERES (KT A Aot

5. BBt 57| & &4H(rancid perilla oil diet) &
MmFEEAE, LEGEY o iFEsEFal B
EE HFEEIA LA A,

PlEe] #RAAM FmEKEZIE AEffc (KERHK
715 R Bk o Mk REKE, K
FEEIR BIMEREL, MNFEAE ¥ mFELTE
EE oS WA A,

REFERENCES

1. Mo, S.M.: K.J.N,, 8, 83 (1975)

2. Lee, Y.K.: Kwak, TK, K. /. N,9, 283 (1976)

3. Begkwitz E., Lang K., Leps M.: Klin Wochschr,
40, 515 (1962)

4. Darteshk; Cesk Gastroenterol. Vyzia, 16, 305
(1962)

5. Tappel A.L.; Feed. Proc., 32, 1870 (1973)

6. Toen, E.V. and Collier, H.B.; Canad, J. Bio-
chem., Phys., 38, 957 (1960)

7. ERESTAR, KiBERZE, BT, REIEE . 2%
& B8, 30, 313 (1977)

8. Kaneta K.S. and Shii K. Bulletin of the
Japanese society of scientific Fishers (1953)

9. R | e kB XBE SRk, 285, 145
(1979) ’

10. Carrol, K.K. Khor, H.T.; Lipids, 6, 415 (1971)

11. Hopkins, G.J., and West C.E.: Life Sci., 19, 1103
(1979)

12. Berenblum, 1., In progress in experimental
tumor research (F. Homburger Ed.), Vol II
Karger, Basel 21 (1969)

13. Hughes, D., Caspary E.A., Wisniewski, H.M.,;
Immunosuppression by linoleic acid. Lancet, 2,
501 (1975)

14. Mchugh, M.1L, Wilkinson, R., Elliott, R.W,,
Field, E.J. et al.; Immunosuppression with
polyunsaturated fatty acids in renal transplan-
tation. Transplantation, 24 (4), 203 (1975)



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

April, 1988 Ahn et al.: The Effect of Rancid perilla oil diet on the Immune Response in Mice 19

Mertin, T. Hughes, D.; Specific inhibitory

action of polyunsaturated fatty acids in.

lymphocyte transformation by PHA and PPD.
Int. Atchs. Allgrgy appl. Immun., 48, 203 (1977)
Kollmorgen, G.M.: Inhibition of lymphocyte
function in rats fed highfat diet. Cancer
Research, 39, 3458 (1979).

Ibrahim, A.B., Gardner, J., Smith, A.D., Thomp-
son, R.H.S.: Linoleic acid as a immunosuppres-
sive agent. Lancet, 2, 33 (1975).

Hans Kaunitz C.A., Slanetz, R.E., Johson: J.
Amer. Oil Chemist. Soc., 38, 301 (1961).
Minocher. C. Reporter and Robert. S. Harris..
The Jowrnal of the American Oil Chemist’s
Soc., 38, 47 (1961).

Takuji Tanka, H. Mori, M. Fuji, M. Takahashi
and Iwao Hirono: Carcinogenicity examination
of betal quid II, effect of vitamin A deficiency
on rats fed semipurified diet containing betal
nut and calcium hydroxide. Nut¥i. and Cancer,
4, 1260 (1983).

Rogers, Q.R., Harper, A.E.: Amino acid diets
and maximal growth in the rats, /. Nutr. 87, 267
(1965).

Reed, 1D, Crowle, P, K, and Ha, T.: Use of
mast cell deficient mice to study host parasite
relationships In immuno-deficient animals, B,
Ssordet ed. Karger Baselip 134 (1984).

Ha, T.Y. and Rhee, H.K.: Effect of inosiplex on
cellular and humoral immune response. /. Kor.
Soc, Microbial, 1, 57 (1981).

Sugimoto, Kojima, AM., Yaginuma, K. and
Gashira, Y.E.. Cell mediated and humoral
immunity in mice. Jpm. J. MED. Sci. Biol., 28,

25.

26.

27.

28.
29.
30.

3L

32.

33.

34.

35.

23 (1972).

Garvey, J. S., Cremer, N.E.. Sussclorf, D.H.,
Methods in immunology. 3rd, 449 (1980).
Elliott, B.E., J. S. Haskill.: Characteristics of
thymus-derived bonemarrow-derived Rosette
forming lymphocytes, Fur. J. Immunol., 3, 68
(1973)

Bizzi, G., Benacerraf, B., Stiffel, C., and Halper-
n, B.N.: Etude quantitative du lactivite granulo-
plexique du system reticulo endothelial chez la
souris., C.R. Soc. Biol. Paris, 148, 431 (1954)
Cornall C.J.: Biol. Chem., 177, 751 (1947)
Doumas ef. al.; Clin. Chim. Acta., 31, 87 (1971)
Offner, H. Clausen, T.; Inhibition of lymphocyte
response to stimulants induced by unsaturated
fatty acids and prostaglandins. Lancet, 17, 400
(1974)

Weyman, G. Belin, J., Smith, A.D.,; Thompsoo,
R.H. §; Linoleic acid as a immunosuppresive
agent. Lancet, 2, 33 (1975)

Ahn, Y.K, Kim, J.H,; Effect of dietary fat on
the immuntoxicity of chloramphenicol. YAK-
HAK Hoeji, 29, 55 (1985)

Kim, J.H.; Immunobiological studies in mice
treated with chemical carcinogen 3-methyl
cholanthrene. Dept. of vet. Med. Jeonbuk Natnl.
Univ. Graduate School (1983)

Back, J.F. and Dardenne, M.,; Antigen recogni-
tion by T lymphocytes. Cell Immunol., 3, 1
(1972) ’

Wybran, J., Garr, M.C., and Fudenberg, H.H.;
The human Rosette forming cell as a marker of
population of thymus derived cells. J. Ciin.
Invest., 51, 2537 (1972)



