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Effect of Perilla Oil Diet on the Immune Response in Mice
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College of Pharmacy, Won Kwang University
ABSTRACT

The effects of perilla oil diet on the immune response in mice have been studied.

ICR male mice were divided into 4 groups and were fed on the experimental diet for
4 weeks. Mice were sensitized and challenged with sheep red blood cell (S-RBC).

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

The weight of body, liver, thymus and spleen were measured. The body weight was
increased but thymus weight was not altered by them. The perilla oil diet decreased the
weight of liver and spleen in mice.

It reduced antibody production, Arthus reaction, DTH and RFC, macrophage activ-
ity.

These results showed that the high perilla oil diet decresed more humoral and celluar
immune response than the low perilla oil diet.

It decreased the phagocytic activity on the reticuloendothelial system in mice.
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Table 1. Composition of the experimental diet.
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(100 g diet, unit : g)

Experimental animal group
Dietary ingredients
Perilla oil

Normal 4)) ‘ (I1) (1)
Carbonhydrate rice power 65 65 55 45
Protein casein 20 20 20 20
Fat corn oil 10 - - -
Fat corn oil — 10 - —
Fat corn oil — — 20 —
Fat corn oil — - - 30
Salt mixtur? 4 4 4
Vitamin mixture® 1

1) Fat.
Corn oil : Peroxide value 4, lodine value 204
Perilla oil : Peroxide value 4, lodine value 204

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

3) Vitamin mixture (Per 1 gm)

Vitamin A (USP XIX) 5,000 IU Choline citrate (KP III) 5mg
D (KPII) 400IU  Folic acid (KP III) 0.5 mg
B, (KPIII) 5mg  Calcium pathotenate (KP III) 5mg
B, (KPIII) 5mg  DL-methionine (KP III) 2.5mg
Bs (KP III) 0.5mg Lysine HCI (KP III) 1mg
B, (KPIII) 0.2mg  Glycine (KP III) 1mg
C (KplD 5.0 mg Glutamic acid HCl (KP III) 1mg
K (P III) 0.2mg Minerals 75 mg

Nicotinic acid (KP III) 30 mg

4. R 3 K282 RE MM

1) BR  KESe BE-S K BIAE A &R
Bell fEstch,
2) e RE  WEEpe] HEINRS YT #Rm

& MR, PR Y RS A& sl 2 MRS
BEL o BRS HEdle] HMETINE K
%rh,



20 KOR. J. ENVIRON. TOXICOL.

5. il BN ¥ B

1) % & KeolA€ ME¥E7RMmak(Sheep red
blood cell; EA'F S-RBC) & A3, = ke
fE¥e] BRIk 255 heparin 2 2] ¥ HE5H
2 Hmdl % FE Alserverfik (pH:6.1)2 hnsl
of 4ColA {REFste] 228 H LAl RS, &
el S-RBCE AT wiol+= f#MH &R phos-
phate buffered saline(LIF : PBS)22 3| &l
¥eHEs % miE S-RBCr 1x10% S-RBC/miz
Hank’s balanced salt solution(L, T : HBSS) el
1BEA A SRS

2) B L HE BER 01ml(1X10" S-
RBC) & Reed%9] #i#5E 8%l mouses B#f
BRoll Sl 1218% S BHEsI A ch®, 23HEL
JFR Reed%9) #s BEI 14RBS KD
48 #%ol moused] EMHEREE A 2X10°
S-RBC/m! 2¥## 0.05ml(1%x10® S-RBC) & F45t
sto] 71 BRI,

6. FRmIR FMER X BORN i@\\i”’

1) m¥%e| 4K % FEWIL

Mouse®] EENR-S- CIBT3le] AMS BEEAI %
ol #lvorlEste] miES S#Est 56°CollA 305
FEBHEAIAL 1% 4ColA FEFs RS

2) FFME JIXXERE(Hemagglutination: LLTF HA
titer) 2| W%

S-RBC 9] #t £ % {8 & microtitration tray
(Nunclon micro test tray)& #Hs}d o3 7
ol Eiistdh, & & KEEpa e 42 fE]
JeEpb MmMiHS & 69 well culture plate (Linbro
sci. co.)oll HBSSZ 2f% R¥= #fEg % HBSS
o @38 0.5% S-RBC 0.025 ml5 & B&3 o
37°Col A 18417k BE Bty FRmEkel BEFEMEE 3}
et

3) KM HmEM(Hemolysin titer: LLF HY
titer) 2| ME

S-RBCe] & 4 MmiFe] ML BEREHERFL
F—atA ®Eslg.em S-RBCS} MiEmiFe] ol

Vol. 3, Nos. 3~4

3l & wello] guinea pig complementE 20f% =
sl 0.025 mi4 & oh- 37ColA 147 1K
Bl B o5 MBSt olalol £2 i
< Ao miFe REWEES 1 HRE FIHRE!
A,

7. REBKEE ME(Foot pad swelling test)

Arthusf & (immediated type hypersensitivi-
ty) % SEIERY &SI (delayed type hypersensi-
tivity: BI'F DTH)-S #%E3l7] 38l Reed%ol
SORE Hikoll ¥este] ohgat zEol KhEsHHoH®,
= 1RBE®E 48 %9 S-RBC 0.05m/(1x10°
S-RBC)E moused] ERIBRHEA B TESSA
o}, EH % — Rl BT ol EiRY A
£ ¥Z (.01l mm microcaliper® HiEs}H o &
AR BIEEE RiEd) @& REE B sl
3| WEd BEE FHsch FIRe EEL
Sugimotofge] PIRZERES] wle}0 JwpRGe] K-S
ArthusiKFE 2465 4858 169 RS EIERY B8
K (DTH) o2 Aigstd=t, REEREHE o=
3} zro| FR3HATh

Foot pad swelling index
_ BT EE A
EH 57

X100

8. MMIAR FEo] MK

J#8-& mouseZ ¥ ¥ HHEY 2 st Mini-
mum essential medium (LI MEM)oll =A1A~7
Al #3738 1% nylon meshZ. {#:8 s} LML E B
%392 Ty MEMO 2 4CollA] 30 H.OHE
1% MEEINETT 2X 107 cell/m 7} 51 5.2 PBSe] 18
¥t & WEeleh o] #H#E+ trypan dye
exclusion method2 2 t}-g-3} 3o] 3%ch, F H
BEol 0.3m/e) MMEERS ¥ #% 0.1m/Y
trypan blue dye solution fpsted 55 £8 3F-
MmER FHERAA e EMiust Fhor FmEl
FEAIRES) BE Al 2 2 BAERE A,

9. MM Rosettee MR (RFC)2| &t



October, 1988 Ahn ef al: Effect of perilla Qil Diet on the Immune Response in Mice 271

RIS Rosettelf#ife] v Garvey
& v] Elliot&o] Ttdt Hkol #3led oh-&3} 7ho]
BRI oD, & BRMARIEER 0.25m/(5X
10° cell) 9} S-RBCIgSEM 025 m/(5%X107 cel) &
KBSl ¥ BAS] 200X goll A 12418 3&.Lvar
B % o] BANE UGS MBREHEAR Hojxe]
2 RFCE st BZEsIAch tmeier g
S-RBC7} 3fELL L 5214 fifeE RFCE #Usgs}od
g ARl #este FHESIAS,

RFC = Number of Rosette forming cell
Total counted X% Viability

X100

10. X&#R| FEiEWE

KEMREY EREDS RESteA £ 'l A
+ Biozzi%e] g Hikol #dle] g4 Fo
RIS AT, & K& BREHF HRE 28 &l
carbon & rotring ink& WEZEKA 5 1%
gelatin # 2.2 6f% sl L BBH S FARsI] &
REBHM-E Bt 37C REIA ) Aotz
Faug colloidik RFBBBMS mouse HE g
0.01 m/4 moused| RB#IRANZ Ea4FstAch 2 #%
mouse$] ERE#%ME#BIKME (retro-orbital plexus)
% calibrated heparinized capillary tube (20 g/ :
microtemacrit) 2 Zfisle] 20 419 BHS 107,
205, 3040 R St 0.1% sodium car-
bonate (Z&¥AKN B#ES W EMH 2mizt £ vialol
£& 2ol Fmkol HEEE =5 A RS,
ool A} IS 600 nmol A HisEst L oh8-o) AR
of #3to] FHE ST

[

——

Corrected phagocytic index = W x¥YK
W
W 8=
W2 jehe) &
Wt . e £

K: Phagocytic coefficient (I BE S 10
8-S logE Ei#ksta Epffol] #3dle] plotd
graph gi#)

11. 2 24

2E x3% meantstandard deviation® e}
wiglow FEM BES Student’s t-testZ 1738}
123

n kB &R

Mouseol| ol BRI vl & REFEEZE
o M 7eBEsl A BT A& BRS &R o
N

1. £7/18 RERiE Bk

5718 AfEE &% EREZ B sAY =R A
3 #55R BHUE-S Table 29} 2o},
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Table 2. Exposure schedule and food intakes of peril-
la oil diet administered 4 weeks in mice.

Food intake
Group (g/mouse/day)
Control 20.4616.09
Perilla oil 10 20.16 £4.07
Perilla oil 20 17.65+4.59
Perilla oil 30 13.40+2.04**

Each value is the mean+S.D..
Significantly different from control treated.
(**p<0.01)

2. N, TR, IR % kiR SRPL

1) #E2 #t
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Table 3. Effects of perilla oil diet on the body weight increased rate of mice.

Groups Initial wt. (gm) Final wt. (gm) Increasing rate (%)
Control 13.73+0.78 20.01+2.79 30.26 + 8.69
Perilla oil 10 13.76+1.00 25.49+3.86 44.72+ 9.80**
Perilla oil 20 13.85+0.67 23.71+3.87 41.04+10.24*
Perilla oil 30 13.79+0.77 20.69+2.68 32.34+ 8.69

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

Significant difference from control greup. (*p<0.05, **p<0.01)
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MigE EERILE Table 40l B vlo} 7
o] IEH#HAEe] 6.70+1.94%1 0 t3sled perilla
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Table 4. Effects of perilla oil diet liver weight of

mice.
Liver wt. Liver wt,
Group (mg) WX 100(%)
Control 1,.30+0,28 6,700, 94
Perilla oil 10 1,13+0,22 4,370, 86
Perilla oil 20 1.23+0, 39 5,13+1,69
Perilla oil 30 0,97£0,12** 4,16+1, 14**

Table 5. Effects of perilla oil diet on spleen weight of

mice.
Spleen wt. Spleen wt. )
Group (mg) WX 100(%)
Control 314.70+153.19 1.63+0.84
Perilla oil 10  208.55+ 68.76 0.82+0.30*
Perilla 0il 20  260.91+166.11 1.37+1.33
Perilla oil 30 160.64+ 59.80** 0.73+0.25**

Perilla oil was fed for 4 weeks.

Each value is the mean=+S.D. of 18~20 mice.
Significant difference from control group.
(*p<0.05, **p<0.01)

Table 6. Effects of perilla oil diet on thymus weight

Perilla oil was fed for 4 weeks.

Each value is the mean+S.D. of 18 ~20 mice.
Significant difference from control group.
(**p<0.01)

3) WMo ER¥t

Filsst st EE R Table 5o 4] B+ wlol 3
o] IEH#IIEL] 1.63+0.84%<2ld v]5lod perilla
oil 10, 20 %} 302 #% 53 B2 &% 0.82+0.30%.
1.37£1.03% = 0.73+£0.25% 4] ] glodo
o], 53| perilla oil 10 % 302 #8213} ol 4]+ %
EGER ASE B 4 AUh

4) WfRe| EREE

fafR e BEE R Table 6oll4 & wlo} 3+
o] IEWHER] 0.21+0.05%<10 tstol perilla
oil 10, 20 = 30 #%HT B2 £% 0.21+0.08%,

of mice.
Thymus wt. Thymus wt.
Group (mg) “Body wt. X 100(%}
Control 44.14+14.47 0.21+0.05
Perilla oil 10 53.75+£17.23 0.21+0.08
Perilla oil 20 51.63+19.79 0.20£0.05
Perilla oil 30 49.25+15.81 0.18+0.05

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

0.20£0.05% ™ 0.18+0.05% = 4 <F7he] el 2l
elot HFEMES

A #ibe £ 8lsl

3. Bt RESMO| o[Xs BEF

1) MR FERMK Y FRME 30N

AT EERE B ROk HFLFEMHE Table 7
off A B whe} o}, FRMER EEEFM(HA titer)
© B piie] WRE VEb = IR A EEY
B #¥o] 5.63+2.3421 v Hisle] perilla oil 10, 20 W
302 3 B & & 4.884+0.78, 3.89+0.88 ' 2.



October, 1988 Ahn et al.: Effect of perilla Oil Diet on the Immune Response in Mice 23

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

Group HA titer (log,)  HY titer (log,)
Control 5.63+2.34 4.131+0.60
Perilla oil 10 4.88+0.78 3.22+0.79**
Perilla oil 20 3.89+0.88** 3.70+1.01
Perilla oil 30 2.50+0.65** 2.40+0.66**

Mice were challenged with 10* S—RBC/ml 4 days
after sensitization.

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

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

Significant difference from control group.

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

50+£0.652 4] S 2Pov, K53 perilla oil 20
o 305 RET FHolA= ARMIS MFEIERE 2
Ak,

FRMmER HMFEEHY titer) = miggol Ar):
FRMERE H#sl= Bas el 8EEA EE
EIREEC] 4.1320.6031 6] Hisko] perilla oil 10, 20
ol 302 sl AL 3.22+0.79, 3.70+1.01 ¥ 2.
40+0.6624 WAHE BHon 3 perilla oil 10
) 308 e BolAe HFEMYE HHEIRE &
%Ak,

2) Arthus/M

Arthus FE-2 BE B Fi#E Tz Bl
< £ (LR SRR AL il &
KoFES BRC R #EHES < lysosomal enzyme

Table 8. Effects of perilla oil diet on the Arthus
reaction in mice.

Groups Arthus reaction
Control 17.05+5.68
Perilla oil 10 14.90+4.27
Perilla oil 20 14.39+2.69
Perilla oil 30 12.80+1.35*

Foot pad swelling was measured after intradermal.
Challenge of 10® S—RBC/ml

swelling of foot pad
thickness of foot pad
At 3 hours FPSI was Arthus reaction.

Each value is the mean+S.D. of 18~20 mice.
Significant difference from control group. (*p<0.05)

Foot pad swelling index= X100

o )¢t HiRd HAL EMEE BHRECR 1 BEEE
Table 83} 2o}, Bl IE# $HES] EiERS] 57
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S B B KK 14.90+4.27, 13.93+2.69 o
12.80+1.352. 24 Zffo] MHEHES Yl o,
#3] perilla oil 302 #8238k Bl golM = FEM
= IR S Badct,
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kine Zoll {ksto] B H BHNELZA 2 #HRE
Table 9ol A 2= wle} 2o}, B IEEE ] 10.
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Table 9. Effects of perilla oil diet on the delayed type
hypersensitivity reaction.

Groups DTH
Control 10.39+3.43
Perilla oil 10 8.26+4.91
Perilla oil 20 6.38+£3.93*
Perilla oil 30 5.31+3.07**

Foot pad swelling was measured after intradermal.
Challenge of 10®* S—RBC/ml

swelling of foot pad
thickness of foot pad
At 24 hours FPSI was DTH.

Each value is the mean+S.D of 10~ 20 mice.
Significant difference from control group.
(*p<0.05, **p<0.01)

X100

Foot pad swelling index =

2) MR S| Rosette FRLHE

£ Bl EHZEd RFCE %= #HEY HFic
Table 10014 ¥+ wlet 7beh, g IEHBREC] 7.
61+2.53%2l | H3te] perilla oil 10, 20 % 302
By B2 K%K 7.60+3.52%, 5.18+1.30% o 4.
37+0.71% 2.2 A MHINRE 2o, %53 per-
illa 0il 20 % 305 ##E Bl M= BET 7
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HizpRE 2o

Table 10. Effects of perilla-oil diet on Rosette form-

ing cell in mice.

Groups RFC(%)
Control 7.61+2.53
Perilla oil 10 7.60+3.52
Perilla oil 20 5.18+1.30*
Perilla oil 30 4.37+0.71**

Mice were challenged with 1X10® S-RBC/m/ 4 days
after sensitization.

On the 5th RFC were assayed.

No. on Rosete forming cell

RFC(%) = Total cell counted X % Viability
Each value is the mean+S.D. of 18~20 mice.
Significant difference from control group.
(*p<0.05, **p<0.01)

X100

5. X®#aiRe Eoll olx= BE

BHAe] EH-S HURCl o 3 FRhee HEE W
Interleukine®] ##E=2 A = #£8+E Table 113 7
o}, B IEE$EEY phagocytic index: 5.59+0.
97¢lvl} | s}led perilla oil 10, 20 & 30& F&sa3) B
2 £%& 6.08+1.75, 4.2+0.93 & 4.56+0.362 24
2o BAE Bgen, £3 perilla oil 305 #
235 1o Sl A= FBY e B E B

Table 11. Effects of perilla oil diet on phagocyte
activity in mice.

Groups Phagocytic index
Control 5.5940.97
Perilla oil 10 6.08+1.75
Perilla oil 20 4.82+0.93
Perilla oil 30 4.56+0.36**

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 control group.

(**p<0.01)
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HpO, A FEpoll A= IEH ERAEEC] Hsle] perilla
oil % #HET FollA BEY HLE B AL BR

Heheol S v|A Aoz BRI

BHEV S Bt RRRES KRR BER
8 2 mnRE S BIEFR ol g BRI 5UR
o] BEE = Fﬁ&éﬁol RHEo 2 EHE o BmS
Yo7l AR ZA M REHEY HES HE
shed e fAEL glon?, A RERHER Rl
BOBRERE ¥ BOREE EFEHERH st
perilla oil9] ##EEo] BE&+F K=& EHRS
29 o]l perilla oile] #HEE) B4
perilla oile] supressor T cell?] RS -8 L&
A7 RN TR Bl Wil BEE Joz B
=t

g, Arthus KFE-S BEfEE HHE Hol

HFE—H8 BREANE st Mol st
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I MRS EMLA 71 fuRel o8 RiEkE mast
cellZ2 %5 S histamine % leukotriene® %
Ak [JIEk S 3-E] lysosomal enzyme2 s}
RIERES 1REA 7]+ B2 FEHRERH b
3o perilla oil & #83F 24 BAE & 4 9
odow, %3 perilla oile] RERE] BE45 BFE
st

BHE7 53 Mt RERRES B AR
FE-2 RAEMEER] /¢ lymphokines®] E#kel 2]
s A BarE ], 78 ARMI) 2ol st A
o7 oefA vk, & BEENA BIER BEES
IEH ¥R Jsto] perilla oile] £ R0] BE4
£ BEY HAE B9l 72 perilla oilo] 383 #Fit
o] Q&% veln, o]+ Mertine %2 HEHEE v
0127 perilla oilel] 9] s}o] #Hn=E cyclic AMP2)
YEMl o3 Aoz Bk,

Mgkl Rosette R fifugE Back %ol 9
14 T cell 3 A&RHMM7T =5 Rosetted R
T 4 9lov} IEH moused ffEMilEe] S-RBCe}
Rosette X ok 66% 7} T-cello] i 11oi=] 34%
7} B-cello] it A2 2 v F-of fafi 4 A o
Rosettes= T-celle] o] o] Hojdcta & 4 gl
o}, o]} gk Bkl A IEH EER Ao sl Al perilla
0il9] #fafgo] WETE MIEMAZS rosette K
MM Wi sl edl, ol Wybran %9 &R
Ao R MM perilla oile] helper T-celle] #ihE
< BERCZ MHISIEA Y supressor T-celld]
B S JLEAR Aoz B,

IEFRRN RS K&l EML macro-
phage ##¢2) parameter24] HiJREol & RITHE
o 588 U Interleukine®| sripoll EFEZ RES
3, 2 BREEE MRERRAE R HEBS 3
=7+ 7ﬁ|7«zo = BED #HdAd e BEA 9% K
Histad o} ¥ Kollmorgen %9 iz v %
o128 K& %H]E@ EiEe KT SRSV 5 Y
o] Fitoll BES W Aoz B,

s )

Mouseoll A BIHFE7]S BB REKE
o v & ML e 2ok

1. BfEE7])8-2 BES BEA Einrizev
Frigsl Eige] ERS b= AREUA BpAIZ o

2, BEffE71 52 il RERES (KTAIZA .

3. RSV 52 Ml RERES KT 2,

4, RSV S-S KEMRY BHEiES ETAIA
o},

LITe #RAAM HmAFE7 2 KAHENE
B} #EE Y MRl RES KRR EES
oS (KT A 2 oh
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