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The Anti-inflammatory Effect of Skipjack Tuna (Katsuwonus pelamis) Oil in LPS-induced RAW 264.7 Cells and Mouse
Models
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This study was carried out to demonstrate the anti-inflammatory effect of tuna oil (TO) using LPS-induced inflammation
responses and mouse models. First, nitric oxide (NO) and pro-inflammatory cytokines levels were suppressed up to 50% with
increasing concentrations of TO without causing any cytotoxicity. Also, the expression of a variety of proteins, such as inducible
nitric oxide synthase (iNOS), cyclooxygenase-2 (COX-2) and nuclear factor kappa B (NF-kB), was suppressed in a dose-
dependent manner by treatment with TO. Furthermore, TO also inhibited the phosphorylation of mitogen-activated protein
kinases (MAPKs), including c-Jun N-terminal kinase (JNK), extracellular signal-regulated kinase (ERK), and p38 protein kinase
(p38). Moreover, in in vivo testing the formation of ear edema was reduced at the highest dose tested compared to that in the
control, and a reduction of ear thickness and the number of mast cells was observed in histological analysis. In acute toxicity
test, no mortalities occurred in mice administrated 5,000 mg/kg body weight of TO over a two-week observation period. Our
results suggest that TO has a considerable anti-inflammatory property through the suppression of inflammatory mediator pro-
ductions and that it could prove to be useful as a potential anti-inflammatory therapeutic material.
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M E 4% u¢S =514 "ok 2 27 inducible nitric oxide
synthase (iNOS), cyclooxygenase-2 (COX-2)7} &= 11,
gzo OB o}, A Wo thAIER ¢l3 o} nitric oxide (NO) 2 pro-inflammatory cytokine& 4|3}
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f9 fEAEE ost ool S7H5tn QitHzs)

St , & (Katsuwonus pelamisy= 5015 150]1t9] v}
SrEa)E, Tl el kol JatHoR 94dt, 5
3] eicosapentaenoic acid (EPA, 22:5n-3)2} docosahexaenoic
acid (DHA, 22:6n-3)2} -2 th7HEEZ 31X Hpolyunsaturated
fatty acids, PUFA)E t-F &-3t= ti22Q 532 A
olth18]. YA o= Ao, Aot Z& TFE WAY of
%ol EPA 2 DHAZF 0 ghele] gled], 22 oo
o ojstad 0 Aol F2S PR ‘?H 23} o] 2]
3t n-34] TEEZ 3R] oA thekst Al 84 7]
= 7= ALz BuEr 53] @9 f A, 2
A S FAE GoAIR, Yk S8 BaA A
A A ogstar(3s, 4], ¥, o, A 2A Y AT}
el 447400 A v ALz Lol el o

of

—4 °1:1L7} %LHQ]OU A Bdhs] o] FojR|1L glom, £3] 45
mediator?] TEAELZHUY, EE2EX RIEF S A
S JAIsEL(35], AA ST P up A9 A Ao
3 tumor necrosis factor-o. (TNF-0)) ¥ interleukin-1
(IL-1B)¢} Z2 cytokine2 ZH4aA]7] 1 [5], NF-kB AAIEA|
o] e FFE U5 FH ALE VM= ALR
B1g v 9ok

au ofA7hA] AR 25 E 27 LA Fof gt
B I ol&S 3 EHAARBI] R 2FHEE o
T[31¢F, FdaET20] 2 AF AR R A= FRF[22]00
o AL i FEoln, FE5 By © I 7)™ g
+ o]Fo% ut gtk

wreba B AfofA e A 44 2 EPA ¥ DHAS
o grote AR F495 EJ—} 4 71-E in vitro ¥
in vivo type®] A3 HE-S o]§3to] Bs| iz} stglon, 2
At A7t A9 bt AE Bokel tigt o] & 2 &
73 EF A 2 N2ARY 24 AHdef 7] 4+ s
Aoz AgEth

AT
3 g
9

RN
A=

B Ao AF&3 #R$-E= skipjack tuna (Katsuwonus
pelamis)®] oll2 (F)5Y F&BolA| A|Fureton, dgate]
4°Col A AAsim A A Aol oF R WA F AHES)

F% 9 7 ICR vt$-A 5 22 dEnto] @ (Orient
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Co., Seongnam, Korea)ZF ¥ 13te] AEE 9 22 &
3 A9l AHga AT B B4 BpolE AF 10
&3l Balb/c np-A5 0]—9—“3}@11} A= iE 20 £ 2°C,
SHE 501 10%, 12417 3

N
N ol

M|=ZHHQE
RAW 264.7 M| Z= SH=A| 2328 (KCLB 40071, Seoul,
Korea)o| A/l EFrol AME31¥ o, DMEM (GIBCO,

Grand Island, NY, USA)o] 10% inactivated fetal bovine
serum ¥ 1% penicillin-streptomycing & 7}5t vj X5 v
HOE 37°C, 5% CO; 2AAA viFstict.

MNZ =4 =d

N&29 A ZEAS MTT assayS £ Ao 2 Qtth32].
RAW 264.7 JJZE 1 x 10° cells/m1¢] —"‘—Ei 96-well plate
9] seedingd}il, 20A|7F F¢F A HjF & TOE H=4H(0.1,
1, 10, 50, 100 ug/m)E H7}ste] 37°C, 5% CO, incubator
(MCO-15AC, Sanyo, Osaka, Japan)o| A 24A]7F St vl o
St vioF & 5 mg/mle] MTT A]2F(3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyltetrazolium bromide (MTT))= A 7}3}o]
2A17F A v oFEt B 0] S 4°C, 2,000 rpmol| Al 1027 YA
EZ(UNION 32R, Hanil Co., Incheon, Korea)s}o] A=
< AAsIY 1 &, 7t welle] DMSOS F7Hsta AA4E
formazang €3 A H 2, ©]& microplate reader (Model
550, Bio-rad, Richmond, CA, USA)E ©]&3}4] 540 nmo|
A FFEE ST AlZFA T2 th3 Aol 93 A4t
St

Proliferation Index (%)
= sample &% % /control SZ= x 100

Gries OFl o] A5} nitrite
=8 2H3 C;it} RAW 264.7 A|IE£E 2.5 x 10° cells/m12|
FE2 24-well plateo] FHE3dFL, 5% CO, incubator
(MCO-15AC, Sanyo, Osaka, Japan)o| A 20A|7F A vjj %3}
Atk AEo] 1 pg/mle] LPSS} A|2E HxH(0.1, 1, 10,
50, 100 ug/mhE A2 sto] 2447 A v Fstct. vjFA 9|
AZHNG Ao T A=} oriess A|9F(1% sulfanilamide +
0.1% naphthylendiamine dihydrochloride, 1:1)2 4l-2-0f A

10827} ¥H-2-A]7] 21, microplate readerS ©]-€3}% 540 nm
oA FFHEE SASHAT AZ g Y NO9 s==



sodium nitrite (NaNQ) 9] 5= FF 43} vl AF

Z3h.

Pro—inflammatory cytokine 2H|Z &H
Pro-inflammatory cytokine £H] 94 &% & ¢olH7]
93te], RAW 264.7 A|ZE 2.5% 10° cells/mlE 24-well
plated] HFstL 18A17F T+ A wjgstgich. AlZof 1 g/
ml®] LPS TOE A 2Jsto] 12417 A v st gict. vi g
Wl IL-6, TNF-o. @ IL-1B cytokine®] HH]ZE ELISA
kit (Mouse ELISA set, BD Bioscience, San Diego, USA)
£ o] &sto]l 5455 o] & $13) ELISA microplate]
capture antibody® anti-mouse IL-6, TNF-o. ¥ IL-1f &
BF3}o] 4°Co|A] 3124 B9t coatingd}FH o™, o] 0.05%
tween 20 X33}= PBST (Phosphate buffered saline
with 0.05% tween 20)Z A| &3} 10% FBS £do =
blocking 5t i th. PBSTZ A& %, 7} v 45 dS &
StaL Ao A 2A17F BES A it ThA] PBSTZ A A%t
biotinylated anti-mouse IL-6, TNF-o. detection antibody

o

¢} streptavidin-horseradish peroxidase conjugateE &7}
516} ALLolA] 1412t e AIZITE. 1L-18) A, biotinylated
anti-mouse IL-1f detection antibodyS A7}8}3 14|17k wh
€ &, streptavidin-horseradish peroxidase conjugateS
H7Vste] 308 HHSAIFTh 1 ¥, o] 5 thA] PBSTE A3
% ohe, OPD $94& A7hstel Lol A 308 LS A
t}. 2N HySO,Z We& £8 A7l ¥ microplate reader
(Model 550, Bio-rad)E& ©]&3}4 490 nmoA TH=E =
Hasint.

iNOS, COX-2 ¥ NF-«B L&ig &3

iNOS, COX-2 ¥ NF-kB ¥d o] n|X+= TOS &35 &
ol1 7] 93] RAW 264.7 N| 25 DMEM H|Z| & o] &3}
iNOS, COX-22] 7 1% 10° cells/ml, NF-kB2] 7 4x 10°
cellsml© 2 Z&3s}e] 20 A|7+ A vjoF 31Tt A|E9] 1 ug/ml
9] LPS9} 0.1, 1, 10, 50, 100 ug/ml®] TOE A g|3}o iNOS,
COX-29] 7 18AIt, NF-kB&] 79 30& A wjstsict.
HjoFo] Byt A|ZE 4=73}o] 33] PBS (phosphate buffered
saline)2 A &gt & AZF Y9 iINOS ¥ COX-2 &3 =
A& 93t cytosol extraction buffer (50 mM HEPES
©H 7.4), 150 mM NaCl, 56 mM ethylenediaminetetraacetic
acid (EDTA), 1% deoxycholate, 5 mM phenylmethylsulfonyl
fluoride (PMSF), 1 pug/ml aprotinin, 1% triton X-100, and
0.1% NP-40)2 H7I3te] 3087 4°ColA] lysisAlH Tt 3 Ui
9] NF-kB p65 @2 =4 $J35to] WA hypotonic lysis
buffer (10 mM HEPES, 10 mM KCl, 1.5 mM MgCL)S
A7 st 1568 7F 4°Co| A lysisA]#A crude cytoplasmic
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fractionZ A AT T, F2 pelletd] nuclear extraction
buffer (10 mM HEPES, 100 mM NaCl, 1.5 mM MgCl,
0.1 mM EDTA, 0.1 mM dithiothreitol (DTT))& & 7}3}o]
lysisAlZ] ¥, 12,000 rpmol A 2027 G422 dto] A|za}
AE =5 AAsEE. BCA protein assay kit (Pierce,
Rockford, IL, USA)E Ab§sto] Tl e Hepsts o,
30 ul9] lysateE 10% SDS-PAGEZ EZ3t4ct. £8d o
W22 PVDF (polyvinylidene difluoride) membrane (Bio-
rad)oll 200 mAofA] 1A]ZF FF HAAIRL £, 5% Skim milk
7} 323t= TBS (tris buffered saline; pH7.5) MO0 2 A2
o A 2A17F F <t blocking3} 1 th. iNOS, COX-2 ¥ NF-kB
p659 A Z L& anti-mouse iNOS, COX-2 I NF-kB p65
(Santa Cruz Biotechnology, Inc., Dallas, TX, USA)E A}
$oho] 150002 S4BT AL A 247 WA T
TBSTZ 33] AIAsIATE 22} $AZ horseradish peroxidase”’}
23 anti-mouse IgG ¥ anti-rabbit IgGE 1:2,0002. 2
5|43t Aol A 147 BHEAIZ] &, TBSTE 33] A3t
o] ECL 7|81} 1-3%7t §h& & 77}e] child WiE+= Gene
tool (GeneGnome5, Syngene, Cambridge, UK)E ©]-£3}4
7HA%H St

MAP kinase (JNK, ERK, p38) &zl £H

MAPKs®| Hdof m|2]= TOS oA a5 doti7] ¢
3] RAW 264.7 AJIZE DMEM BjX| & o] &3}4 1x10°
cells/ml© 2 18A|7F A wjosl 1 TOE =¥ (0.1, 1, 10,
50, 100 ug/mh 2 A2 sto] 30& 5k 2 wjFstH e, of
F9 4@ iNOS, COX-2 ¥ NF-xkBe} 5 ggoz 2
35t ch ¢lAMStE c-Jun N-terminal kinase (JNK),
extracellular signal-regulated kinase (ERK), p38 protein
kinase (p38)9] & & HESH] T FAZE anti-
mouse JNK, ERK % p38 (Cell Signalling Technology,
Inc., Denvers, MA, USA)E ©]-&3}9] 1:5,0002.2 3|43}
A8t

AEREEY Y

T09] #9% Eto] e in vivo type A Ao 2

7 %% 4SS 24512 27 VL WYY IR o
10

A AFLEASIL, 1A &, LEZ F 9 2.5% croton oil&
20 wlear F=2 E=E3}F T} Croton oil& A& 5A|7F o
A FAE S8 eH, FAY $7H8 F59 dHe= 1t
Fadch 23 TEL ICR np$29 222 Jo TOS
100 mg/ml F=2 20 WA E3Zst1 158 F, 5% croton oil
& 20 W =2skGITh 6A7F F, diethylether2 WhFA} A]
713, # 22& A5t 10% formaldehydeo] 7247+ 3L
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At 14 T u2td blockS WHEo] HH S A X
hematoxylin-eosin (H&E) 2 toluidine-blue (TB) & 44
£9) 242 DALY,

T =4 gt

%}
Al Al 2014-1362.(2014E 79 30 A|A) QFE 59
AA7IE[41]00 YABHA st Balb/e 28 A
A2 A 4627 F= A2 A7 Fo] TOE 300, 2,000 2
5,000 mg/kg body weight ¥ =2 7 Fof 3¢ o, o]
6A17 ¢t v B BE Y FHE HHAL 257}
A A AEE A&H o2 AT

SH2

B A o] tiE F3F A4 SAS software (SAS
Institute, Inc., Cary, NC, USA)oll A Ha3tS EAMEY 3t
3. Duncan's multiple range test§ o] @2} p<0.05 =&
oA A5t

T U

HXIFe ME=Y

A2)6-2] RAW 264.7 cellol] T3t A ZEA g
H =r 249 AL Y8 MTT assayS AAS4ATt 1
ZA7}H(Fig. 14), TOZ 0.1-100 pg/mlO.Z A2 A =
Hoz AE 2480 27181900, 58] TOS 100 pg/ml
o] =ea A Al T gL el oF 113%] 2SS

e
2
<
fT
=

A 140

120 - a
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Eldit} 0|2 E3), TO7} 100 pg/mle] SE7H2] RAW 264.7
cellol] e AZE4 S Lehx) 98-S SHalsiam theby
2 A7) AHEE T09] H1 FEE A EHS vehy)
2] $H= 100 pgmlo.2 Ag3hect. oloh $UT A2 Cha
o Lim (8% 74 2589 el $E7t S745el wret
949 YA FASE Bgon, ol Hha AxS
4% UehiA) pokeha B sttt

NO x| =ut

NO= AW d5 W3 Al hAAZ &} 22 HGA Zof A
iNOSo|| 93] L-arginin® 2 2 & A =& radicalo|th. 9]
23t NO= AWollA 22 Az AR ZA BA] Hoi7]s, Al
3AY7)E Y 8% 4TS HATH24], =T NOY
AL 450 IS RS ASAA £3A129] 97, shock
of ot BHEA, dF vhol Yt Alx L 22E4S Y
o7 #ut ofy 2t septic shock 52 T4 28 9 A7HH A
AgE FEAA EAZE Ha Qok15]. whEkA @A) NO 4
4 A anE 7HA = B diste] RS RS
septic shock, EM A3} ZHAZA 9] 754 s A7}t
gs] o] 2ol Slth6]. TOS] Aol gk NO A% 3
EE 274317] 935te] RAW 264.7 A 0| LPS9} TOE %
=9(0.1, 1, 10, 50 2 100 pg/m)E Y715k AH NOZ
griess A9k o]-&3to] A5t 1 A (Fig. 1B), LPS
TS A dizFol A AAGE NO9 ol 56.67 +0.49 uM
o]3lo™, TOE 100 ug/mle =2 %7 A] 30.83%0.42 uM
©2 o 45%9 NO 4] BoE B Belstact 2 A
Floll A8k TOS} o], YuHH 2 o] o= EPA % DHA
of 22 long-chain®| PUFAZ} T 2-45]0] 9 Ao

il

B &

60F a

401

Nitric oxide (uM)

20r

g

0
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Fig. 1. The in vitro anti-inflammatory effect of tuna oil (TO) in RAW 264.7 cells. (A) cell viability of RAW 264.7 cells, (B) NO levels
determined from the culture supernatant of RAW 264.7 cells. Proliferation index = (sample O.D / control O.D) x 100. Means with different

letters (a-g) above bars are significantly different (p < 0.05).
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HIUEQ11]. & A4 234E 33 TO7F €45 vh-g-oll Al
NO 94 232 7IE & 4 9192, o]= Khair-El-Din
5[16]°] fish oil9] FAE< DHAZF €5 W8 A] AU 9
INOS2] HAFEA oA INOS mRNAS] @ 9 HALE oA
&}, iNOS promoterE JA|8t= 324 9] A 712 &
3 3402 NO HAS dA3 Ao FEF ads
7Htt= B el YAttt
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Fig. 2. The in vitro anti-inflammatory effects of tuna oil (TO)
in RAW 264.7 cells. The levels of IL-6 (A), TNF-a (B), and IL-1p
(C) from the culture supernatant of RAW 264.7 cells. Means with
different letters (a-g) above bars are significantly different
(p<0.05).
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Pro—inflammatory cytokine 2| 1}

"% WH3ollAl cytokine®] #H]of| WA= TOY AIE 4
HR27] Y3, LPSZ F&H3-S F =35 RAW 264.7 cello]
TOE 5= (0.1, 1, 10, 50, 100 pug/mhZ * 2|5}e] vk AF
Z N9 IL-6, TNF-o0 & IL-19] %S ELISA kitE o] &3}
of A% stlch. 1 23}, =& cytokined] tfste] FEoE
A A arE HYS gkt WAl IL-69 79 (Fig.
2A), LPS TE 2] A] ok 271.93 + 8.33 pg/mlo] HH|Z 1
Aot TOZ 50 2 100 pg/mle Al A ZHzF 35.0840.93,
18.07£2.78 pg/mlo 2 L Fo Hu|ge Bt E3
100 ug/ml2 A&l Aol 93% o]4e] A a3&E H .
EZF TNF-0.2] 7 ¢(Fig. 2B)ol &= wp37tA 2 43 5%
9z A aIE BPed, 1 ug/mle] ¥L =2 A
Ao 50% o] JA adtE EYS A IL-18
9] AL LPS ©= X2 A] 24.64+4.13 pg/mle] Ev|E H
@O} 100 ug/mlE TOS H=5tAL 0 4.20 % 0.00 pg/
mlé] ZH]E 2o 83%9 AAATNE HAth TOY F 4&
© & B1% EPA ¥ DHAE ttFs A4 g5 2zt
7 BuE dk Qlew[l, 16,27], & A ZHA pro-
inflammatory cytokine®] th3] &3t A a1 Hol&=
AL F 4+ EPA 9 DHAY| Ao 7]1%t Ao 2 AR
"ot £3] Lo 5[27]9] Aol @=H, LPSE =3 RAW
264.7 cell®] GFHHS-oA] EPA A2 A] TNF-0& a3} 2
Z A sttty B sl om, Aldridge [1]9] Eilo] w29
n-3 A HFAF o H A 91 omegaven A 2] A] &3 TNF-o &
v oA adE 7hA v Eustginh LPS+ A A2 9]
TLR-49} 2% 5}+= ligand®, EH 84 A9 &3}
£ £3) MyD88, TIRAP/Mal, TRIF @ TRAMI} -2 TIR
o2 TPHE oldy BNALY AGstel 519 AT
243 miAfgt}21]. AN Z A A LPSOl| oJsf EH] ==
IL-6, TNF-0. ¥ IL-1B+& pro-inflammatory cytokine® 2
Al YL ARty o Wofst= 485 v} 1 F IL-
6= B cell2 plasma cell® 2 E3}A|A A AHS A5}
o FAET W82 W TAR AT 7]5S T3]
EZ TNF-o= A4 g5 #oIsh= cytokine2 2, T 4]
A|3E o] Qo= NK cello]tf CD4+ lymphocyteo] A = AJAF
Hr}. o] 3t TNF-o7} oz PAEA HH $E, A=
At 59 Bhgo] fEHM, IL-1f 9 IL-69] HdS XA
HOoZN HEF, g=ston, o, dF4 & A% 59 o<
o Aol aqle] "Hrh12, 13]. o2 IL-18= B43He
A A Z o A] caspase-19] 3 BAAF oz HEH| HF
Hhg-9] 8 viZfA 2 2-&-5hH, 3] Th cellx S/A3HA]7]
I T cell2 3to]F IL-29F 22 cytokine?] HH|E F7HAA
o WS EASAIITHE]. wetA & A5 23, TO7F 4

oA EEsHA &8st 4% vhee BAAITIE

(o,

il
=
[¢)
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pro-inflammatory cytokine®] H£H|E @& 02 oA|3l=
AL BaAdtol S50 FUE ATE AL AU,

iNOS, COX—2, NF—kB iX|&1}

LPSY| 93 ==& AFWE-2 NF-xB ¥ MAPKs®] &
7FA] pathwaye] €3] dojdti[14]. E3] NF-kB= HAARI
A2 dF v 9 W vhg-o| o AR HE o T
sto], T B, A7HHGAE 9 EF WEol g 9%
2 Fgotth23]. ©]283 NF-xB= A|EZZ o] inhibitor
kappa B (IkB)9} A= o] 243 JHl=E &A=,
LPS¢} 22 zp=9f &J3f o] IkB7} 14He}tE| 31 NF-kBL} &
= HA S 7HAA "t o] Ao A inhibitor kappa
B kinase (Ikk)7} ZAIstx]o], IkB alpha (IkBa)9 N-
terminal F Y2 serine ZH7]E QAASIAI 7|3, QlALSHEH
IkBo= 1 lysine Z+7]7} multi-ubiquitination] o] 3%
t}. o] o IkBo7} #3)| = A, NF-kB/IkBoo] &34 Aeof
Me EZ443 JHAY NF-«xBY & o]F A go] =&HH
A &43tEo] NF-kB7} 8 W& o|F5lo] target gene
promoterS Y2 A iNOS, COX-2, A=A cytokine] A}
e FEgTH19]. 0|3 A E43tE = Q1A F INOSE NO
A E A NOSY st F72, NOSH+ iNOS o] 9o =
neuronal NOS (nNOS), endothelial NOS (eNOS)9] &%
a47F 48 A ). o] F INOSE AN 27} interferon-

YU LPS 59 ttFdt g% f& At =2H A9 93
= 348, A|ZYA L-arginined NOZE ZHTA|7|= 7]
< 3, BFe NOF A AIZITH19, 36]. o] E A A
NO= H5WiNEEE &85t HF5A cytokined] H&
FEAL COX-29] HAE ST} FAof 4t
At AL F 08 54 f71EEE UEo 2%
< &4A7A "Heh36]. 5 wHSolA E st 4 o
Z uj7§ Bl prostaglandin (PG)7} 91t o]= COX-29|
93} arachidonic acid2¥E SEE= EXZ = dk2 A]
559 9 E4E A ot o] Y3 PGE WA=
COX-2& Aol 27H4] 5F 542 EXgt=], 4 24
oA AT 202 AA LEE o] YA BT D A%
7 24, 828 3 5 A 75 #AY 715 st
COX-1 9lofl, 4% uh-g Alojqt WA= o] thaFe] PGE AJA
8t COX-27} 9ATh(36, 37]. & AFo|lA= LPSE @5 4t
28 9=3 RAW 264.7 cello] TOS S =2 A lsto
NF-kB¢}, NF-kB9] downstream T7 9] iNOS ¥ COX-2
ol whe o) oA EuhE Eske, oA A cytokine
2 NO =] thgt TOY| a7} w3t pathwayS AT
S g vepd AIR] YopR izt stgich WA 8 YR
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Fig. 3. Effect of tuna oil (TO) on western blot analysis of NF-kB p65, iNOS, and COX-2 protein expression on LPS-induced inflam-
matory responses in RAW 264.7 cells, and (B-D) relative unit of densitometries of such an expression.
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Fig. 4. Effect of tuna oil (TO) on western blot analysis of p-JNK, p-ERK, and p-p38 protein expression on LPS-induced inflam-
matory responses in RAW 264.7 cells, and (B-D) relative unit densitometries of such an expression.
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Fig. 5. Inhibitory effect of tuna oil (TO) on croton oil-induced
mouse ear edema. Means with different letters (a-b) above bars
are significantly different (p < 0.05).
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Fig. 6. Photomicrograph of transverse sections of mice ears sensitized with topical application of 5% croton oil (v/v) in acetone
(a-c) or vehicle acetone (D, non-inflamed), stained with (A) hematoxylin-eosin and (B) toluidine-blue, and examined under light
microscopy (magnification: 200x). Treatments: vehicle 2% Tween 80 (a), prednisolone 0.08 mg/ear (b) and tuna oil 100 mg/ml
(20 pl/ear) (c). The numbers 1 and 2 indicate dermis and epidermis, respectively and the arrow in (B) means infiltration of mast cells.
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Table 1. Mortality of mice treated orally with tuna oil.
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Days after treatment

0 2 4 6 8 10 12 14

Control 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
300 mg/kg" 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
2,000 mg/kg 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
5,000 mg/kg 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

mg/kg body weight.

dextran sulfate sodium (DSS)2. 2 $ %3t uf&A &g
oA fish oil FFE7F AT ZFE A Ea7E 7=
AE 2AB/FEE T3l S5

E7| =4 "It

2 Aol A TOS -3t 3
At olo] s 1 =4 &
2L 7154 AEF 2AY A
7] 913 Balb/c BF-AE o] -850 T3
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