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The effect of »-3 polyunsaturated fatty acids on serumlipid and
cytokines of rats

Chan Hyun Park, Song Chon Kim
Dept. of Food and Nutrition. Myung Ji University

Abstract : This study was designed to examine the effect of w-3 fatty acid. linlenic
acid. EPA, DHA on serum lipid and cytokines of male rats(Sprague-Dawley), Animals
of 3 groups were administrated perilla oil, salmon oil, and tuna oil of 0.4 m¢/day for 8
weeks respectively. These oils were used for a source of linolenic acid, EPA and DHA.

w-3 polyunsaturated fatty acid decreases significantly body weight, serum PGE:
content and serum cytokines content of the rat, and increases internal organs weight.
specially liver weight and serum HDL-cholesterol level of the rat.

In the results, authors propose to use perilla oil for source of effective w=-3 poly-
unsaturated fatty acid(linolenic acid) to prevent cardiovascular and immune diseases
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AYEFELS AFo) 111.1+75g H+ Sprague
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$#4488 SAH BHE ATARCEURFA
A& Co, ©F3E 656%, 29HA 221%, %
AW 35%0°1%, AHF 5.0%018 Z3E 8.0%
ol3l, Zrg 0.6%c°l. 2 04%°l 2 15793
oiu] ALSF F AY o]z 833 AL
AY Yolge AlFAtgT F2]AZ21 Normald,
A 2§ 7182 0] (basal diet) T2 F2AIZ Co-

ntroli, 7124019t ¢-3418¢  « -linolenic
acid®] FFYCE E7|E(perilla o) & FAA

7 S7)8(Perila) 2. 7184]0l% EPAS £F
HoZ HAojH(salmon o) E FHAIZ Aol
(Salmon) . 283 718 24ol¢} DHAY FIF¥
o2 ZAHF(tuna o)E FAAZ HAHF
(Tuna) B2 W5 24 & 72 10784
A& T
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B Aol ALgs7] fElA AlzE 71840
9] =A & Table 13 2t & ©@F31&-2 comn
starch (YBFA38Co) 600 % DAL
DL-methionine® 0.1%& X% 3 casein (sig-
ma) 201 %, AW FFHUOE A (beef tal-
low) 9.1 %, AoldHE a-cellulose 40 %,
cholesterol 2.5 %, vlEFR 04 % Z8l3 AIN
(american institude of nutrition) AMAIE A
WP dets 2AY T8 ERE 4 %E A
7Vete] 2ol § WY 7B ol Az

Table 1. The composition of basal diet

Ingredients Cczr;e)nt
Corn starch 60.0
Casein(Met) 20.0
Beef tallow 9.1
Cholesterol 2.5
@ -Cellulose 4.0
Mineral mixture 4.0
Fat-soluble vitamin mixture 0.2
Water-soluble vitamin mixture 0.1
Vitamine Bz (mg/100m¢) 0.1




AgFol AP olE Table 29 Zo] FHA
Ak F J1E24o] o] FFol 04 m W A
FEo Aoz PerilladdlE EVE(L5F7I
Co. =4 ABE)E. SamonZoles Aol
(Amway Corp.)&. TunaTols A (FY
Co) & EA3l9x, o o ALgdE E7]F, |9
., ZAxF 5 A =AML Table 33 28
GC 2722 EM% AFE Table 4% Zoh

Table 2. The Compositions of Experimental Diets

Group Diet composition
Normal Commerical diet
Control basal diet
Perilla basal diet+0.4m¢ perilla oil/day
Salmon basal diet+0.4m¢ salmon oil/day
Tuna basal diet+0.4m¢ tuna oil/day

Table 3. The Operating Conditions of Gas

Chromatography
Column Unisole 3000(unipotr C 80/100)

4 o * 2 m. Glass

He(30 cm/sec)

25 m¢/min,

Flame ionization detector(FID)
Initial temp.-180C(2 min.)
Rate -1 C/min,

Final temp. - 200 C(30 min.)
Injector & Detector 230 C. 250 C

0.5 cm/min.

Carrier gas
Flow rate
Detector
Column Temp.

Chart speed

* VARIAN. Model 3700

3. Ao] MHZ A MESIIE &F

Y12 Be) Hol HAFE Y oA 10
Al E3sg AF WY F 240 33
dgon, AFE Y O oAz AW
AZe) ABE W7 sl AFEY 2AL A
of 4ol AMBsUL} Yol A& (FER) & ¥F
Yol AFZHES e ABER Aol 4
Agoz thirol ANSYU

BRBCEEE

Table 4. The Fatty Acids Composition of
Administrated Oils ()

Perilla Salmon Tuna

Fatty acid oil ol oil Remark
Lauric 281 267 238 12:0
Myristic 1.03 528 423 14:0
Palmitic 1902 1303 1322 16:0
Palmitoleic - 763 429 1611
Stearic 125 720 433 18:0
Oleic 1050 987 1073 18:H(w-9)
7 -Linoleic 2921 120 094 18:2(w-6)
a-Linolenic 4957 105 076 18:3(w-3)
Arachidic --- 050 0.76 20:0
Gondoic --- 340 088 20:1(w-9)
Arachidonic 167 1.30 186 20:4(w-6)
EPA --- 1857 548 20:5(w-3)
Eruic --- 430 096 22:1(w-9)
DPA --- 257 207 22:5(w-3)
DHA =-- 1350 2753 22:6(w-3)

P/S ratio” 412 062 063

wb/w3’ 062 007 008

---: N.D.(not detectable)
YV p/s ratio =3 polyunsaturated fatty acids
.- -/Ssaturated fatty acids T
2 %-8/w-3 ratio=3 w6 polyunsaturated
fatty acids/2 w 3saturated fatty acid

4. Y % VN MHH
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o dA4 A Agee ¥ AFHe H
Tt Y AL 4T 3000rpmA A 2087t
dAaeestg g3 & e, Are A
E&A M, 3 18E HEH F AYHFFE
AHstn A2 FEE& AA}L FAE F
o] PERAT F =3 ANAHE BHA
82 AHgsiu.
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#Heo| & E# 28| E(total cholesterol, TC),
Z A A A (triglyceride, TG), 132 LRE=AG
WA Zd 28 &(HDL-cholesterol) 59 ¥
Spotchem{model sp-4410, Japan)el &3} A
FRA3 T, U A (phospholipid. PL)#¥&&
A3t F 8 A 7] (Hitachi 7150, Japan) & ©|&
3l 235 on, XA FFE Thin-layer
chromatograph(TLC) o2 E 3% Image-
Scanner( Fugi Co. )2 AZFEA3HT}

6. =5 &9 XN

Zt 719 =3 1 g€ Folch®d™ o o3& chl-
oroform : methanol(2:1) E3HelA FA3F
3 A3, e A EFE HIMS
FEFE AATR F FEAIH A F£%
A& e F Utk =AM FE2F A9
FZo2HE LU= EYE U AHE T4
A4, AAA 5o ¥gFe ¥H Fo NIAYHF
& 2% 2z 2L YyPo = HBFEMEHT

a8l R AW E4S TBRA A
%23 AFe Blighg’'ol 23t Fig. 29 2
o] methylation¥ ¥ gas chromatography(GC,
Varian model 3700) & EX43gch & k=3
A F29 AL 1 N KOHE #AH33 & 125
% BF3-methanol€ 7}l A ¥4HE methyl
ester2 THEACE 183 ©] ester® hexanedl
oM GCE FFEMIFHYD, o W GCEY
2718 Table 33 Z3%Th.

7. @3 Z2| Prostaglandin E2 B3 &#H

Prostaglandin E:(PGE2) &l #%# PGE &
methoxamine hydrochloride®] 23t methyl
oximate FEANE AYPAF= ol o3t &
Astgdch & o] 49L& methyl oximated
PGE:ol wi#siA A7ls SoldAle o§
unlabelled methyl oximated PGE:$+ '“I-label-
led methyl oximated PGE.9 TAE® ¥3te]
ARBAE o &% RIAHY A% kitAlef
{ Amersham, US.A)e.2 #43gch

8. Cytokines &%

¥A cytokines®] AFEHL 43I M= A
EAHYEA7]) % (quantitative sandwich enzy-
me immunoassay technique)€ o]-£3t¥c},

839 interleukin-1 8 (IL-18)cl Wis Fol
e H2AHL 71- AAE polyclonal antibody

w-3 IEFEHAYA 0] Hale WA A WH cyokinessl] WA= FE S

7} vlg] =¥ microtiter plate® E¥ITTH
Standards, controls, 28] samples(d¥FE
¥3) %o] micropipette® 23t microtiter
plate®] well $28 ZAAH PFH e IL-1
A= plated] TAHE YA AEHT AEHA
&< B2 & washing machineS & ZF oy
drc} Plateo] ZAE IL-180 i3l HolFH<l
enzyme-linked polyclonal antibody& wellel] 3
7k, oAl AEE A %2 enzyme-linked po-
lyclonal antibody® autowasher® ojuiz &
49 7|AgAR welld HIHC 23d Aa
phg-o] ot AHAFZHol AEHT, oA
stop solution®] ¥7l=EH Moz WL I
Adl o] FAel FE+ plated] ZAYE IL-18
9] oo vIHFEE o] B4 FEE micro-
titer plate reader® 450 nmolA 308 ojUE
Zt wellel BUE(optical density) & 33t
A4ty o8l IL-2. IL-6. 2% ARIA
(tumor necrosis factor, TNF)-o ¢ $¥Fx
IL-18€ B4% ZA3 Sandwich ELISA¥ €
o] &%k Quantikine M kitAleF(R & D Sys-
tems) 2.2 B3

9. BAXz2|

£ A¥y AFdEs FAEHELY windowd
SPSS™ (Statistics Package for the Social Sci-
ence )€ ©|#3A Independent t-test® mean
+ SD&} P & TIRI 95% A FEA
Z} AYE Y ReMde AFSAn, €F A
A7t cytokinelt ¥ cytokines® PGE:3+e]
At @A = Pearson's Correlation coefficient&
53le 95% AFFEANAM FAHE HEFEHA
=3

m wa % 2

1. HE &7t Alo| 2 (FER)

g o AT F71FH HolAE&L Table 5
o} Zt AEEQ U= EV1ET. AT
AART Y AT F7HEL 2200-2437g2 2
AT 2620 ghth 3F HWou foAe
S, HolEEL AFTAAM 026012, 43P
TZolAME 020-023°122 Azd 49T 4o
HEEO] R

AzE Holg FHLL dETol AYTRTG
AT F71F0] @ AL Ao|aEo] W3tV 1



6 LAY - FFR

BEM{LBRIE

Table 5. The Effect of Experimental Diets on Body Weight Gain and Food Efficiency Ratio

(FER) in Rats(g

Body Weight '

Group Food intake FER?
Initial Final Gain

Normal 109.5%8.6" 3715123  262.0*x38 9,876 0.21
Control 1063176 3500163  2437%87 12,344 0.13
Perilla 113.0%6.3 3375%97 2245+3 4% 11,224 0.16
Salmon 1155x76 3355%19.1 220.0+11.5% 10111 0.17
Tuna 115.0%7.3 341.8%18.1 2268+12.8° 9,224 0.20

" Al values are mean = SD

2)

FER : Food efficiency ratio (weight gain/ food intake )

3 Significantly different from Control by t-TEST( p< 0.05 )

Fol3, Ao|AEo] ¥ AL ARH 4ol9
FAHELE ALEE @528, w3 Ay F
o] Fg¢ol thoFstAl gskr) dEA A2 A
ZrEig, a3y 2 4 AF F e & X
o]7} gl AoE Bol A#2ole Az 2
A7 gl AoE Agdd,

Bulliyya $7'& A€ HE stAwy F
Rz Mg {2 ge WS FHizld A
2 FNFL o7t gl Rustgoey 1=
ALY o] B oRE AF AHH
BAE MNF: F7Mgo] ZiaddgE RIix o
) gukdo g A A AHEE 1:
FERAPAE AHE ART AFE O gol
FIM e Ae2 ¥48iA Yok

-

2. 37|18 23

| Y A7) FAE Table 63 2o} AYE
9 ¥ ZA(18-19 g)e =T A0S gk
o ZAYoY AT H FANT o) ¥k
Aok 28n H FAV AY FAE T F
A fzolth Crawford T2 AMgY 33
A Hrt AFo) nlEHA @I & YUY
Ae Qo] oHF{FE HA d€ & UE H
Aol M F2 P3P BEoltn R1dH
e, olAL AF FH LRI} HAsIolA
U 7hEgl A3 g%t a3y FHe wg
€ B Feol ¥Rl s DHART olJ&}
YA FEA ©HE JI= FolHs Wil
23 AZEd Sl9E HE T AFAR

o] DHA7}F ®eo] #H#=o gle=g DHAY
9L H 8% FTUE AAY AR AR
g0

Table 6. The Effect of Experimental Diets
on the Internal Organs Weights (g

Group Brain Liver Testicle
Normal 1.7%09"% 98*09" 31*02
Control 15+0.7 88+04 29%01
Perila 18+0.7* 101+05" 3.1%0.1
Salmon 18+07¥ 101+06* 3.1%09"
Tuna  19%01° 10206 31+08"

U All values are mean * SD
2 Significantly different from control by
t-test(p< 0.05)

LA 18 FAR 2RFRg 4ydFg
ENNEL, Qo2 AAFT TNA F93)
A EAEW(P.05) oL 4 599 BRug}
A= AR Yyt oMY w-3AIE9

C AEEXIAYN] A71EY FAE I

© AL o] AEEBEHRAPLY YAESEETL =
g, AAFE AYEAM AT FHHH:=
Fol Brl YA Reg 4Adn.

3. @¥e| x| stz
(1) ¥A 9 & 28 & (cholesterol) ¥

_50...
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¥y Fo2HENEs F  F@2H E(total
cholesterol), I AE=X ¥z Fd2H&(high
density lipoprotein cholesterol, HDL-choles-
terol), AL=AGeid FY2HE(ow density
~ lipoprotein cholesterol. LDL-cholesterol), &
23 2 H & (free-cholesterol) 5°| I, °]E2
338 Table 7914 R uig o

% Zo2HES FFS HRT(66.8mg/dl)ol
AR 718526 mg/de), QolHT(44.2mg/
de), F2FF(408mg/dl) FolA R28kA sk
th(P€0.05). ols} #& ZAIe 2ol AYel &
2357} F7HE & ¥F F Fu2HES
Fo| o8t Z2ETHE Nestel $'''9) Bo
o} #otx, =¥ w-3A¥Y9Y «a-linolenic acid.
EPA. DHA %5°l 8 % % Zd2HEH 4
MM e AstAUtE o 5V muse)
= YA AT

=3 HDL-cholesterol®] &2 th2F(9.8mg
/dyaM BT BT (16.0mg/de), AR
(17.8mg/dl). FX|-HTF(18.0mg/de) oA §2]3}HA
Z7HE QB 2(P0.05), B¥3}=7} & AW
2olE& MHY4+E ¥AHS HDL-cholesterol®
gHako] Z7bgithe Lassonczy 59 Riok ¢
= st o,

oMy DEEIXARYPio] ¥ F F FH
HE&e #Fe ZaAdle Ao tsilA Sim-
one 57'& nEBIdA Mo ¥H o 2 &
H2HEL GFACE jH3E AL F287
2ol Hog A93yL, llingworth $7&
AE=EEZ3A4re] ¥He HDL-cholesterold]
PR FUIANZIE 71de] BESIA #Yd A
2 oY% ofF F EAFR, otulF, HFF,
AERF € THF -3 F 6 ALY A4
AHsd gy W = FH2HE, FHAL
LDL-cholesterol, Z8]1 VLDL- cholesterol®]
&ere A 3}E 1, HDL-cholesterol®] ¥¥%e 3
ZhEt s B astch

B AYME 0-3498Y T=EX3 9
o] HDL-cholesterol®] ¥#F8 ZF7HAIAA A
ol & ZY2HE FFE AN Ao 4%
A i1=3

LDL-cholesterol& TtH=7(33.1mg/de)oll ¥Bls)
E7)1 87 (24.5mg/de), SoAHT(208mg/dl), FA
FrZ(21.4mg/d0) AN A /2 3HA WelH TH(P0.05).
Agel ¥ ZdsHE F 49Fo] LDL-
cholestero]2 &A48t22 LDL- cholesterol®] &
=7t o A ZFo] FUlEE AR ¢

w-3 DEEERALN] P2l ¥ AP cyokinesol VA& FF 7

A 9lth. 28y LDL-cholesterol®] #3%-2 HDL
-cholesterol®] &3 i@ BAE 71A3
7) W&ol LDL-cholesterol®] Hujg€ 7} 1
A3 HEPHE B|Hd=E ARG LDL-
cholesterol/HDL -cholesterole] gkl S 3}x]
“(atherogenic index)& Ttsls Zo| AFAH
o|t},

EskimoQlell Wt HetxAl A Ao 4HH
ZFo] gavlxz E&¥Ael A1, AAEIAR
o] ALl gl ol /Y F olfe oF
& Y AUEEHRes €A ALY &
Zy 28E 228l LDL-cholesterole] ¥HaFo]
GWety] mEolgt Bty

Table 7. The Concentration of Total Cholesterol
(TC). HDL- and LDL-Cholesterol in
Serum of Rat

Group T C HDL-chol.
Normal 544%7.0'% 166+48"

(mg/ ey

LDL-chol. AI”

24315 2.28

Control 66.8%5.3 98+13 331%37 580
Perilla 526%15" 160%10" 245T01" 2.28
Salmon 442%40% 178%19" 208*17" 148
Tuna 408%27" 180+21" 214*15" 114

" All values are mean % SD

' Significantly different from control by
t-TEST( p<0.05)

3 Al ! atherogenic index

B AQdME w-3A19Y Agie FAF
BE HAYTNA €39 AA gFo] A YE
w1, B3 of& U T FHAA S
7} EA Jehgerng off9 AHr FHAH3
3 «PAAY oA =& & HAOE AR
S21=3

(2) ¥ %9 1= (phospholipid) & A

v (triglyceride)

¥4 Fo XA FAHAAL ¥HFL Ta-
ble 83 Zth ¥AH UAxHe FFe d=TF
(93.4mg/de)oll ©I3] E7]|ET(115.6me/de), o]
FF(117.2mg/de), FAFT(135.2mg/de) FellA
FstAl A vEigtz, 83 FAAYY §F
& RT(119.6mg/dl) Bt E71 8T (80.4mg/d?
), AoART(73.6mg/de), FAFF(74.2mg/dd) F
AN FstAl A Yelwo & 1= EX3A
wake AT e HANM AR FF



2 F7HE. FAAYY FFE TAaHUG O
HEE PL/TGY #L d=2T(078)RTt E7]
E(1.44), AAFF(159). FAFTF(182) &
A o B4 Uveigeng 35EZHA A
AH7 2AEF ddel At e Ao
cEagch=

Table 8. The concentration of phospholipid
and triglyceride in serum of rat

(mg/det

Group Phospholipid ~ Triglyceride PL/TG
(PL) (TG)

Normal 9.6+50"  874%35" 111
Control 934*4.4 119614 078
Perilla 1156£93"  804+34* 144
Salmon  117.2%69" 736+2.17 159
Tuna 135.2+9.6" 7421264 182
" Mean t SD.
@ Significantly different from control by

t-TEST (p<0.05)

Bang 52 Algol ojfrE AHsH WA
o FAAY, F BU2HE 2AYUEAGHI
I} A=Ay FH2HE 59 dFe 7
453, IEEXGHE ZP2HE FFe
FHEEE AETEA AES AL 5+ U= A
oz R33AH? Wong”'S5x 2o Ans
RustdA 18 e AdsE 1= EX XA
o] LDL-apoprotein 89 A4H& AAs, FA
A4 §FE FAAF 7] gEol2tn BudtY
o =% Harris 72 0-3499 1=8¥s3
AgAE /3T de EVIES AT AY
TEY ¥H FHAY ¥Fe FAHA e
" DHAS} EPAY ¥l B /S A3
AYFEY ¥ FHAY FFe FostA 7
A8tz 2afch 284 Park’§L J1E
olu o] FE T VAN ¥ YA ¥
Fo] Z4aHT, TAYEFY FHol yelwtl=
dutel RyE glon® old g A7t A&
Holof & Ao AztE)

(3) ¥4 AAAY FH HE

A5 AAAe 74 FELS Table 99 2
o] phosphatidylcholine(lecithine), phosphatidy-
lethanolamine(cephaline), sphingomyelin, lysop-
hosphatidylcholine £22 TAEHYI. olRAE
ZollA phospitidylcholined] 33 722~878
mg/NO8 ERT(724 mg/de) Rt AHTNA

BRI REEE

E2 %€ JER 3, phosphatidyl ethanolamin
o] FFL 684~834 mg/d0OE ETF(834 mg
/d) R HAETF(68.0~684 mg/dd)oA F2lst
A e ¢ JelWow, sphingomyelin® 3
FL 118~164 mg/dto g HEF(14.0 mg/de)
Bk 3o A&¢E vepdnh 123 lysophos-
phatidylcholine®] ##H& 07~12 mg/dleg8 B
€ oA vl A JveEldd azz
1=EXIALe] AFe 84 AXAY 74
ARl H3E YoHA phosphatidylethano-
lamine®} sphingomyelin®} ¥&%& AT,
phosphatidylcholine®} &2 F7IHedl, °]
9 2L AL 7 570 A ¥Ye AAA
T4 AE ZF phosphatidyl choline®] 3}sko] 7}
A @3 1 tg phosphatidylethanolamine. sp-
hingomyeline. lysophosphatidylcholines2. 2 W
g3 23k A e Aege velo

oj e AnE E u ¥ AAAE o)A
Ao FEge W= oz AAHYG E3I M
€ TA3%t= A A ZolE phosphatidylethano-
lamine® phosphatidylicholine %°] ®2d o|E
2 % 10%3 =2 DHAE H3txz Aot 13
52 DHAZ %ol &% off 28 18X
A4S Bt o AT fEAlol &
A, A7 ARE AZ2EE acetylcholine
9] #FY< phosphatidylcholine?] #3o] Z
sl HalAe] AYrse FAANY Rez
AzZtE o

Table 9. The Effect of The Experimental Diet
on Serum Phospholipid Composition
of Rats

(mg/de)

Phospholipid
LPC SM PC PE

Normal 1.0+02" 160+16" 72.2%36 700+7.2"
Control 09%06 140%10 742%83 834%31
Perilla 1.0+02 164+09" 808%69 680%57"
Salmon 1.2+03 126*18 80.2%+35"” 684%34%
Tuna 07+1.0” 11.8%84" 87.8%54" 684+18"

" Mean=*SD

@ Significantly different from control by t-
TEST(p0.05)

LPC: lysophosphatidylcholine

SM: sphinngomyelin

PC: phosphatidylcholine

PE: phosphatidylethanolamine

Group
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4. ¥ Z°| Prostaglandin E, (PGE) &3

¥% eicosancids £ 3Rl PGE,9] 3
Table 105 Zth & PGE:8 ##3Fe dzxF
(51.48 pg/100m) Rt} E71EF(32.6 pg/100me),
Aol FT(23.0 pg/100me), FAIHF(17.1 pg/100
m) BN FdskA EUAI(P.05), =3
DHAZ} @ol #/8 FA{FTNA 7F8 @i
0|9} & A= Bronsgeest-Schoute' ' $°l o
-6A19 <! arachidonic acid®l DIAMFEEZ PGE;
7t BAEEZE Aol AYe FFHE WU
PGE»2 A4S d3ANd + des 219 o
2sl9t 122 w-6Ade nE=EXIAW
4to]l A9 QlI, w-3A1de I=EEIAYL
o] Wol &fd BEMVE. FodH FAH 5
EoqdH ¥ F9 PGEY %L Zamy
PGE:9] &3] 5712 Aeltt a8y £ 4%
N ME PGE;9 #$3& &A% A ko= &
A& = QA

d3 Fo| PGEyE w-6A¥E< linoleic acidy
arachidonic acidlX #Z==& PGE:9 A&
AHajg ®ot ol PGE, Rt} Ael&Aido] <F3)
A AR EY HAFLFALES AAE
CHARAGE disle A7) e HALE &
A4 Yok’

B8 3 8R8E w-641489 linoleic acid7}
FAEA BIE ANE SFFVIE FAAAM o
-3 Al¥ 9 linolenic acid7} FA4 8 E71&olv
o FE vt Aol vty AzZEd 1
gy 3 yeke] ALY 843 A5 F
o2 B o ofrRT EVIEE ol&3te ol
& Ao AzZHEL,

Table 10. The Concentration of PGE; in Se-

rum of Rat (pg/100mt)

No. normal control Perilla Salmon Tuna

1 50.4 498 251 211 146
2 53.0 517 300 235 172
3 54.3 523 367 237 181
4 520 50.7  30.0 215 169
5 54.5 529 401 253 185

MeantSD 52817 515%12" 326158 230117 171415

" All value are mean*SD.
* Gignificantly different from control by t-
test(p<0.05)

v-3 IEBERA Pl BH YWY A cyokinesdl] vIXE FF 9

5. 2t =X J9 X|gat =N

A 22 sk 2HE BH Table 113
o, ti2FAAN W AP oleic acid
(24.09 %), palmitic acid(20.61 %)°lx, E71§F
A= linolenic acid(20.07 %), linoleic acid
(18.80 %) oI, A FTl A+ oleic acid (20.66
%), palmitic acid(20.07%)elct, 283 X+
T A= palmitic acid(20.98 %). oleic acid
(17.26 %)°]c},

283 AW old mE A R3] Ay4t
ZA4€ B 27y 1A M Ay &
A &R & a-linolenic acid”} &71& (linolenic
acid® 50 %)& A% EVIETY AR
2007 % #REH Y1, dEFNAM 028 %
5o A= EPA7E AoAR(EPA 1857 %)&
AHg Ao R BAZA 461 » F&H
o] o, thrFo 397 % ¥HIAA U&=
DHAZY A% (DHA 2753 %)& AT F=A
fro HAzE 1238 % ¥&EHY U 2
B ER o] AWite] A A9 AYAILE
A= Zlo] BHsin, olgt 7L HAge 4
o] Xw4ite] FF/o wetr F3 o] A4tk =4
o] ¥3lPtiy R1§ Snedecor 59 AFZA
et YAJT, x5 8 AUAME v
A7t dojcke Bash Ao,

Table 11. The Effects of Experimental Diets
on Liver Fatty Acid in Rats

Fatty acid Normal Control Perilla salmon Tuna
Lauric 002 005 002 002 003
Myristic 019 087 052 058 043
Myristoleic 044 030 011 015 o011
Palmitic 1823 2061 1848 2007 2098

Palmitoleic 116 1003 652 952 562

Stearic 1592 986 78 713 992
Oleic 963 2409 1880 2066 1726
Linoleic 2421 1126 1182 1459 1329
Linolenic 065 -—- 2007 347 035
Arachidonic 1869 1294 498 584 1063
EPA 045 028 263 461 33
DHA 691 397 406 817 1238

--: not detectable



10 ¥ad . P4

o] Agtike] Y Ao HPHE= AH
#& 29 linoleic acid7} 49.57 %9olA 20.07 %
2, EPAV} 1857 %A 461% 2, 18]l1 DHA
7} 2753 %olA 1238 %2 AFEHIJLEZ A
82 linoleic acid?} 4049 %, DHA7Z} 44.96
%, 281 EPA7} 24.82 %2 A4t®Eith 28 A
o] Aytite] HPFL DHANA 713 &
Ao 2 Yveigt

8. 8% &2 Cytokines &3

5 HH4A Y, J¥E 5 €94, W54
o AT 2t FEZF, HRolAE, WA
X FolA EHIslE polypeptide® cytokines©]
gt 3t} cytokinesolle ©¥ Al E (monocyte) ol
A EY)EE monokine® T-HEZTFo)A £uis
£ lymphokine F°] I Az F=2 AW
goll, 28|31 FA Fo|HHe FAHT I
U o]ZAEL ti) Y FoA BEulsoji Wy
Toll ZE3EE interleukin(IL)olgtnE Fio},
cytokines® 71 wel EF3H IL, inter-
feron(IF), F¥3 AFIAH tumor necrosis factor,
TNF) %0l X, olRELS Y == FAED
A A (mitogen) & A& o} BulEo &
o] #£EMo A ANYHL AT AYIEE
FAF(107-10) 225 28A ZHgste @Y
g€ A0 n Bt a2 o9k #e
71%5€ cytokines®]l catecholamines, glucocor-
ticoids, glucagon &8 ¢&#& F7HA71, EF
AMZeM PGS LTS ¥AE& F7HA717] A&
O]E}IL .Q.J:BPQ-BB).

JHEE § AYdME B cytokines Foll
A #2 o4 M) E(microphage) 94 Byl
IL-1, T-¥ZFNA Rul=le IL-2, T-§=F,
A A, SGHAE FoA Euldes IL-6, 212
I AN gyHE, gA43E T-d=+ 3
A4 M E(natural killer cell, NK)& BIFHA
(mast cell) oA E¥EHE TNF-2 59 3
F& 238Ut 281 2 AFHE Table 129
A B bisl Zo] gxFRT BE AP TANA
ZaEHAUT B3] EVETE AT RO
ol ft AAF#F HHF AFTAN O s
d ol9} & AFJE Meydani '3 Endress
%0 1ol YxIsR}

oJMY -34S LEEEZAPAES HH
& FolAM cytokines® #Fol FAHE AL
w-3A182 E=EE3P4Q linocenic acid,
EPA, DHA %°] 29 44499 PGS LTEG

BEMCREEE

AEH Aol ¥ 33} 5A1€ PGS LT
AT o] 7] U Zez AZddd. 59
cytokines & A4t Zras WEFo AEFH
BA4E LT RG ZEA7IE LT:8 46 71
g Aoz Azdo.

Table 12, The Concentration of Cytokines in
Serum of Rat (pg/mé)

Group IL-18 IL-2 IL-6 TNF-a
Normal 193+01"* 256%11 482%03" 344+03"
Control 483%07 2828%£59 51104  534%03

Perila 26103 250%16" 34003 372103"
Salmo 166+05" 238+13" 314%03" 278037
Tuna 122402 214+17' 190+02* 226%02*

Y All value are mean * SD
3 Gignificantly  different from
t-test(p<0.05)

control by

V. d B

B AYe ¥ (Sprague-Dawley)dl 1 F
H2HEEFE AL Az dzxey 2o
ZANA w-3A199 =X P4 linol-
enic acid, EPA, DHA®] o= E7]8, 49
fr. BAHF 5& 3F 242 04mt & 8F L A
T 5% ¥ ¥A3NAZES PG, 282 cyto-
kines®} #HFE EA3ldM thL3 2L AE
Ao,

1. w-3A189 REEEX}AYL AFE 7
g3Al BAAFL, A7), B3I A FAE
F7IMNZ Ao 2 yERgT

2. w-3A99 A=EBIIAAe €HY
HDL-cholesterol %8 ZF7MAIAI, ¥EAH9
PGE; ##& ZaAZHed, A cytokines
e ZAAHCH

ol4e] AR}Z Mol ¢-3A1Fe I=EXS
ke cRAAE WA dun X8
o FAF AR AAHEE E7|EE ©]843
T AAgsTE AYdle Aol A3 g
Az,

#

HO

1. Mattson, F. H, E, J. Hollenbach and A.

_54.._.
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