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Tuna cooking juice concentrate (TCJC) is by-produced during the canning processing of skipjack tuna Katsuwonus
pelamis and it is well known that TCJC contains various nutritional components. Therefore, the immuno-stimulating
activity of TCJC was investigated using macrophage RAW 264.7 cell line and the spleen cell isolated from BALB/c
mice. The TCJC increased the production of IL-6, TNF-a, and IL-1p in a dose-dependent manner compared to the
control in RAW 264.7 cells without any toxicity. In particular, the production of TNF-a was increased over 300-fold.
The production of both Th1 cytokine (such as IFN-y, TNF-a, IL-2, and IL-12) and Th2 cytokine (IL-4, IL-6, IL-10)
was also increased by TCJC treatment in splenocytes. Moreover, the TCJC increased the splenocyte proliferation in a
concentration-dependent manner compared to control. These results indicate that TCJC may enhance immune func-

tion by promoting various cytokine production.
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HA-2 QAo 24 o] 7| o=, o Z4 9 ¢jo|t 7
HaF-gol sl theFel AL 2H8-5te] JAE Wolsh=
7)%-& A A} (Hancock and Diamond, 2000), thA]A|Z7}
HE v 5old HeukEa}, T 4 B cello] ofst= 5ol4
HukS-0 2 L Th(Seo et al., 2009). H]So0] %] Houl-S =
ArAH ol A] AN EZ= A HE A of de| F25H, |

AFA 0 2 bacterialt virus?t - A/ B UA B A
A ot AN 2 E 'HAAES Sl Al AR F Al ofl inter-
leukin (IL)-6, IL-1B ¥ tumor necrosis factor-o, (TNF-o)) 52
cytokine tH|5HH, AR A 4GS shof WUk ST st

K71 w7f oS Feh(Yu etal., 2012a). S04 el 4
Hejolefalte sho, FAAAIME7F 24] 3 A|AJRHF

£ Tcello] Q14]810] Yojif= A WG 2, T 4 B cello]
oJ3tcH(Yoon, 2008). £3] CD4+ T cell2 helper T (Th) &
T sol, ol welol 4 714 S5 AHgshe Az
A A 222} oA cytokine #HIE Sl HANESS F=RtT
]2t Th cell& Thl Y Th2 cell2 1z} Baleo] M2 o2
H o 218-0f ol 317 HH(Mosmann and Coffman, 1989). 71
% Thl cell f-%& cytokine-2 IL-2, IL-12, interferon-y (IFN-v)
W TNF-7} 9lon], #2 Ao i4 weiatg-8 B4l
Th2 cell %= cytokineof+= IL-4, IL-5, IL-6, IL-100] §]2™
T2 A Aol sl w7 E= AN HAA-S 2/t
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t}. o]2]gt Thl % Th2 cell& A 2 o5& o] F 224 W28
£ 24317 "ck(Liblau et al., 1995; Rengarajan et al., 2000).

2 A A WSSk 1, S e, AAEe] Hat
SOl QUA| -0 B3-S HItAIZ o whet of, /g A
A5 58 WA dgto] S7bE L glek(Park et al., 2006a). ©]
2o oA Aehe 2| &sh] 9ol A= E WS e 2y
| 3YsA] 3L Q). oL (Fahey and Myers, 1975; Oettgen, 1990;
Nikonenko et al., 1996), 844 o]-§-olli= of 2] A& 7HA]
11 Qe Aot g)32 4 of| 2 cytokine, lymphokine, growth
factor 5-& 27 Fofsto] A A AAE 2dsk= 1ol A=
d|(Oldham, 1995), Aol Al cytokineS o]e] EH7} 4% 2
8= &l A= 282 s B Asto] Ao 24
a7] el shb T A1) cytokine S e Eelakolw
Z aNE 7| 4= jlaL, =/do] Aot E5 AR s=E A
oA A8 ] of e Thd o] Stk whehA] Aol A of 2] |
o M| LS A=3HO ZH eytokine2r -8 H Tt QHAREAE 2]
&4 T of thgt k=go] F7hE AL itk (Bergelson, 1995;
Han et al., 1998; Kim et al., 2013).

3tH, x| (Katsuwonus pelamis)= 5015 115-013t2] vlGk
7R, I AFo s oJoFskH o g 9461, eicosa-
pentaenoic acid (EPA, 20:5n-3)2} docosahexaenoic acid
(DHA, 22:6n-3)9} 2= 31 e 5 3SR HARS b §h5-51aL 9l
CR(Kim et al,, 2013). 23] ©-2]ufeloll 4] 217k oF 268t & %
w7} oj8Ea glom, 22 A% A2} e BxE 9 7}
2034 59] AR o} 43 9Irk(Byun, 2012). o]l 7H
T FH0IA Lo 7] A%k eigk of 28 TH o] Pl
o, €hi1, glycogen, 7|54 peptide®} F53t §-2] ofu]iAt
2 ZepA el T2l carnosine 2 taurin 52 TH 3H-o}
o] goFstA o7 Q=3 H(Kim et al., 2001; Oh, 2007; Shiau
and Chai, 1990), 0] 2] &-&-of tjjst A== A Lee et al.,
2008; Jang et al., 2009), &(Jang et al., 2009) 2 1Y
(Hwang, 2010)]| thet A-Frto] Z1gjEof glom, HoAA 24
2 A S Aol et A= X3 Bf itk

]

=
S012] 7)54 AR o8 TRsAE e BT B A
oo] k92 ThAVAIE 9 Bl A E chat el A2 4

Aol
HE Y

Al
=

s Ao WIRALE el kS 919 AT 7ol 47
BALB/c n-9-22F o] 8o 3lth. vh-2e 22|l Ento] 2(Ori-
ent Co., Seongnam, Korea)ol| 4] 7-¢13}o] &%= 20+2C, 5%
50 10%, 1241708] ekE7 17 SAIElE S8 AR A 1
gt WAL T Aol Agalsit

oot

===
o

Aol A A
Cofl A7t ARgstal e
TS 25.51%01 9002, 1ol gt ek, 2]
, 9 =2 Z17) 96.2%, 0.2%, 6.8%, 7.2%°] 3Tt
2 93]l BCA protein assay kit (Thermo Fisher
Scientific Inc., Rockford, IL, USA)E ©]-&-3} bicinchoninic
acid (BCA) assayE dAloto] B9 2] Apoie] ol &
= =519 00, gz Lr 2 7202 (.1, 1, 10, 50, 100
hgmLe] SRR AFE A,

MIZHH S

Murine®] thANZFQ] RAW 264.7 Al Z= =AM 252
S(KCLB 40071, Seoul, Korea)ol| 4] £-0F Wro} AL8-5}91 O,
Kim et al. (2013)2] W o] u}2} DMEM (GIBCO, Grand Is-
land, NY, USA)°f| 10% inactivated fetal bovine serum (FBS)
7} 1% penicillin-streptomycine 3 7}3F A& v oz
37C, 5% CO, 270l A Bjgsllet. H7AI 2= Ryu (2014)
o] WS ot Wiygdsto] Eejsieitt. WA Al {2E 9
o BALB/c Th9-A2 Bh3AF A1) T, WS Rgdow 4
Zoloict. & %S RPMI 1640 A2 A3 7, tis-
sue grinder FAB3e] AEE FeIAAT A et}
4T, 1,800 rpmefl Al 57t 91444 2] (UNION 32R, Hanil Co.,
Incheon, Korea)3t 2, red blood cell lysis bufferol] 1027+ 4
A A A HEGE A AT L F 10% FBS7L 329+ RPMI
1640 v A& A 7}5}o] RAW 264.7 A 3EQ}F 5 U3 271 O 2 Hj
oFstich

Mz =4 £

1 o H ol

A AN FE5E] M254dS Yot 7] 9] Park et al.
(2006b)9] W& WFste] MTT assay= A AISFSITE HA]
RAW 264.7 H|3Z5 1 x10° cells/mLe] sX== 96-well plate
of {51 20417 FeE A vt %, AR E F=1H(0.1, 1, 10,
50, 100 ug/mL)= A7}t 37C, 5% CO, incubator (MCO-
15AC, Sanyo, Osaka, Japan)of| 4] 22 A7} | &F5} AT E3T H]
A 3] 741X 107 cells/mL 2] %= & 96-well plateo]] B
st A EE FEEE H7IeE$ 37T, 5% CO, incubatoro] A]
T0AI7k kst T). HioF 2, 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT) A|¢F& 5 mg/mL 5=
A7Fsto] 2413 A v ekstaL o] & 47, 2,000 rppmol| 4] 1087F
HaEesto] A AAsIT. L %, /% formazan
9] &3 93l ZF wello]l DMSOE %713}l ©]& microplate
reader (Model 550, Bio-rad, Richmond, CA, USA)=Z 540 nm
of| A] B34 [obtical density (0.D.)] & Z243+5) 00, A|32ZA4]
52 The Alo] o3 Aksiact.

Proliferation Index (%) = sample &4/ control 4= X 100
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K1) 750 555 0] 2} A E2] cytokine Hu]o] vl 2= g
= A H 7] 95te] RAW 264.7 A i 9 bp-e-2 H|ARA| 320 A]
22 % 2]5t0] wof 4299 cytokine TS Z43HCHSeo
and Shin, 2012). HA RAW 264.7 A|3£E 2.5 X 10° cells/mL
& 24-well plateo]] 7513 5% CO, incubatoro| A 1847} &
2k A WStk Hh9-2s tA A o] A 28 SEH(.1, 1, 10,
50, 100 ug/mL)= A2 ske] 12A17F A wjeFstqict. BlA| L
O] A 2x10° = 5% 10° cells/mLZ 48-well plateof] H%
st Al Aelstel 7241k worstelch. v A5l ol
cytokine®] E-H] -2 ELISA kit (Mouse ELISA set, BD Bio-
science, San Diego, USA)E ©]-8-3}o] =45} t}. ELISA mi-
croplate®] capture antibody = anti-mouse IL-6, TNF-a, IL-10,
IFN-y, IL-4, IL-12 (p70) & IL-1p & B350 470 ol A] 51524t
5<9F coatingA] 7] 3L, 0] 0.05% Tween 200] XZ3-H PBSTZ
A3t 3 10% FBS 894 © 2 blocking 3+ Th PBST=Z A 2]
251, 7 ik AU Bpoka A elH 247 WA ik
tHA] PBSTZ A A5t F 5] 4%t 2H2+9] biotinylated anti-mouse
detection antibody<} streptavidin-horseradish peroxidase con-
jugateE F7Fsto] Ao A 1A17F WEG-AIZI Tk TL-19] 7%,
biotinylated anti-mouse IL-1 detection antibodyE #7151
1 A7k B8 3, streptavidin-horseradish peroxidase conjugate
£ A7kske] 304 Wk At 71 %, o] 5 thA| PBSTE A2
3 the, OPD §948 H7}slo] A12.0]4 305 52k Qe A
ZCh2NH,SO,2 8-S %
$510] 490 nmel 4 H =2

SAXz

WE A3 ATl that $o13 AL SAS software (SAS
Institute, Inc., Cary, NC, USA)oll A a4k EAHEA 31 &

= A]71 T microplate reader = ©|
A5tk

=]
T W T
Duncan's multiple range test'Hol] w2} P<0.05 43204 A4
Sh3it.

Z4

< | J1=k

}
CHAMZE SA OlXl= &t

A E = BN Zeka e s, U] BE 22 of BEs|o
HAA of| A v F 23t AT dsh= Al2Lo|ch A4t AdEl
Kt 4] 9] bacterial} virusol| 2|ate] A3} = Q1S wff ZA|
A HUAE AAS Y G HRA O A48, A
2 AN 3E 22-(phagocytosis)y} H Y wlj 72 (inflammatory
mediator)S 4|31, T cell®] EA3} 7] 5= SHtf(Park et al.,
2012). o] Qloj|&= D3k 4| M| 27} Buldh= M54 7
Hh ohal 20 Qb iE, Bl A A, Al T AlASH= 7]
1. O

5= & 5] of| antigen-presenting cell (APC)Z 4] Al i 3 H
o class T MHC proteinS & ko 2 4, Th cell# A5 &4

K
¥

CHEE A g -

HASIA] -0 = %]

e

S} A 0 7Ith(Park, 2008). Wk A|22] HYTA S =4
He tha o] Atoll Al tiAA|Z Y] A Foll tieh A= o] axt
ZA35}1 9IcKim et al., 2011). = QLo A= MTT assay

olgalo] 7 A9l 2B A7 Bro] B2 RAW

o

(it

=

264.7 Ml 2£2] AEES S8 11 AINFig. 1), HA A=
 FEas Tl T VIR $5E(0.1, 1, 10, 50, 100

£ Ao el A FHe el uls) A%
42 7HA] o A

A5 FE oEHoR IS A Helstgon,
o= Kim etal. (2011)9] @17 Ao} EASIGT}. Thebs mhg-
AR EEZ0] RAW 264.7 cello] tjaho] 2] 2j2sol 2
B9 0 B 7] 20 2 100 ugmLe X474 AEEA
O A Falsto] o] 3] Aol 4 Tl S 7]

—%7}X]X] wBi- AE =
FO% 100 pg/mL7HA) Al RS Hejste] AHS ALY,

CHAIMIZ cytokine (IL=6, TNF— |, IL=18 ) 24| H3t

A A5 sHEo] HAMEE =51 cytokine?] +
H|o]] #o5l=A] Lol 7] 93] mouse THHT 7] €19 RAW
264.7 cell line2- o] 8-5}0] 2] 2400 322 2] 9|3k cytokine
o] Hu| ¥izks S4skoltt. 7L A}, Al7HA] cytokine W5+ %
A Al w50 7ol wheh e oEA 07 fH|Fo] &
7Feh= AL #2lskdnt. IL-6 E TNF-0.2] 7->(Fig. 2A, B),
A &5 A2 shA] &2 control A| Lol A= HH|E Ho|&] ook
O 2] Al 5520 Ao ofsf v oA FHE
Helon], E6] 100 ug/mL S0l A= 212} 106,49 +£4.76 pe/
mL, 303.50+4.71 pg/mLE @A 24 GHE 712 = Ao
B2 YEREtth oo & IL-189] %-$-(Fig. 2C), controlof|Al+=
o Hu|ES HYl o A|RE 100 pg/mL =2 22| A 2

ug/mL)= A2 A
ZAgo] Z713HS Kol A

¥ o

O

o>
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Control 0.1 1 50 100 (pg/mL)

Fig. 1. Effect of concentrates of skipjack tuna Katsuwonus pelamis
cooking juice on the proliferation of RAW 264.7 cells. **Means
with different superscripts are significantly different (P<0.05).
Proliferation index (%) = (sample O.D./control O.D.)x100
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Fig. 2 Enhancing effects of concentrates of skipjack tuna Katsu-
wonus pelamis cooking juice on the production of IL-6 (A), TNF-a
(B), and IL-1B (C) of RAW 264.7 cells. “*Means with different
superscripts are significantly different (P<0.05).

vl o]e] F4 BvtE Hlch AN 2 E BAbE = o
73 cytokine 5 IL-6= A5 frdstod M|l 2E Edshe
A M| 3 (phagocytes) o] TA1A-E- 2 WA BAS F7HA 7=
1S 5} (Inatsu et al., 2009), TNF-0.2] -9 t3£ 2] 91 multi-
functional cytokine ©. 2 TL-1p%} &7 -85} WM 255
9% 5912 Bo|7] 5}, T A2} 510} 5-410] Hofsliz o

o ol

12

-5 Skth(Knutson and Disis, 2005; Weis et al., 2007). &
T-oF 5 LSHA A=) thAA| 20| B/ 3HE F8f HSAl
B3 A2 = Seo and Shin (2012)2] Aol A Hd %=
A thgo] thAA| LS AF=510] IL-6 9 TNF-0.2] 255 5
7FA 71Tkl B a3k vl 9lom, Cho et al. (2014)2 ubz 2] o] A]
2ok tho] thA A2 9] IL-6 B TNF-aof it 531 av=
7448 B3t bl Ik, T3 Kim et al. (2006)S A8 A 22
o] IL-6 & IL-18°] th3l, Yu et al. (2012b)S 2| # A4l T
o] TNF-o % IL-1p0] thsl| 5% a5 7HA thAlA 25 24
ohA) 7 Wl 57 E3kE 7PACk B ek mhebA] 2 ol
AIE Bl A A sEEo] HARE-o] AAEA I
AN 329} 72+e- A H H 97 (innate immune system)S 27 &
J3FA1A IL-6, TNF-0. Y IL-189} 22 cytokine2] AJAHS &
PN A BHelakolr,

o r2

-

Jo o
T

Irt

v dolo e e kL, T 3 B cell] g3t
FUCRTH A5 U2 F 0|59 £C 3 #3P} o] Fo1A]
© 78 HLI| WO 2 v AL F4 2 T AJLE] B/}
of| uf->- %@ 3t oJu] = 712 th(Seo and Shin, 2012). &2 ¢
A U2 A 2] FA ol TR R A a0 &
e AR 9ol HA] A s5Es U s Ve
2 =eH(.1, 1, 10, 50, 100 ug/mL)& # 2]k 5 MTT assay
£ 55to] S4%%2 WSt 21 23KFig. 3), 100 pg/mLo|
SETA MESYE AR AL s A& 2R FoE])
S7he 2o 1 2 5S 7= A& 2RIk Choi etal.

(2008)2 Av] %
= g z2of ]3] ©

oft
T
>,>~

ol Al Baldt ZobgRr uIAA| 22 4
20l Z7HXZ 0.1, Jin (1996)-2 A1)
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Fig. 3. Effect of concentrates of skipjack tuna Katsuwonus pelamis
cooking juice on the proliferation of mice splenocytes. “‘Means
with different superscripts are significantly different (P<0.05).
Proliferation index (%) = (sample O.D./control O.D.)x100
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|= N
A9 lepidano] HIFAIZE oF 108) S7HAA M5 7 A5 wdsl] flsto] wp-2 uIA| 9] helper T Al 7} 2
Ae Aoz Bughup Qlek & Aol A A A= w5E ]6}~ Thl cytokine¢! IFN-y, TNF-q, IL-2 & TL-129] £n]

o] HIAANZE A=ote] FA5S SIS Eelstgli o, 29 ELISA assay kit= Z435199ct B4 2Ap&dl L2522
5 100 pgimL s E7H AE SAS A7 S AL B9 wE w4 o] Helet AT, IFN-y, TNF-q, IL-2 % 1L-12
stod, o] -0f FA| Ao} H5-22] A 2of ukE BlAA|E Thi (p70)2] cytokineT| 8] & 0|22 2712 B AT} IFN-yo] 7
% Th2 cytokine®] £H] ¥sto] tialals Thild 55 7]&0 $(Fig. 4A), control o] 4] 66.68 +2.90 pg/mLo] £-0] %S 1
2 100 ug/mL 5=7H] A9l 238tk o, 100 pg/mLo & A 2]steS uf 125.62+6.79 pg/mL
HIZEMIZ S| Thi cytokine (IFN-y , TNF—a , IL-2, o= of 1.8ufe] &) $71E & RIS, [FN-y+= Thi
IL-12) 24| Hs} oA YR E = AASA Ao EFI1e] AF 07, A9 HE A
22 HHY|HOR sfof Lulso, thajH 2ol thate] Fe
TFN-y, TNF-o, IL-2 9 [L-124 27| 20k ol ) I HAL shas) 7]0 ot antiaen
iﬁg% ‘/Fﬁg?:’;]'_o_iyﬂ E’i‘—’nﬂ‘ﬂvﬂ /\1 6‘—9-_‘?1' Qﬂﬂg’% %’%“8}“4 presenting cells ( APCS)Oﬂ /\-1 MHC class I jq_ I _4 IR KR ‘ITE
(Bames and Liew, 1995; Ryu, 2010), webA] g2 413] 9 615, NK 9 T celle] #5128 2314]7]0] 5572} G}
488 A E AT A MASASS Uil NEZ & m2 s4shA7IckLee et al, 2013), o]SJo] IL4 T 1L-10
15] 0] 85|31 Qlth(Brubaker et al.,, 1996), wfeha] 2 ¢lo] o AAal= AW ] Thl A2 A ¥4
A JA] Al sSEo] AlEZeEolA |RS aE 7HA type-1 response@} Th2 Al 3£ -A| ¥H-3-1 type-2 response?+©]
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Fig. 4. Enhancing effects of concentrates of skipjack tuna Katsuwonus pelamis cooking juice on the production of Thl cytokines such as
IFN-y (A), IL-2 (B), IL-12(p70) (C), and TNF-a (D) on mice splenocytes. “*Means with different superscripts are significantly different
(P<0.05)
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wonus pelamis cooking juice on the production of Th2 cytokines
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*Means with different superscripts are significantly different
(P<0.05)

HEZRS] T4 70158 el £a8 HER ol4H
T QJT}(Pisa et al., 1992). T-2-0.& [L-2 @ [L-12 (p70)2] 7
$-(Fig. 4B, C), control®] v]3} 100 ug/mLe.Z A& A] Z+z+
2.4 91 3,500 S avE Hloh IL-2+= 248k T Al 2o
A B, 22 M| ZEES FHAA T cell growth factor2
ZF-8-51+= cytokine 2. = (Grabstein et al., 1994; Howard et al.,
1994), IL-29] 57t a1& &8l T 4=+ S7H5 2R1e 4

o MeEEA 781

Q= 2 %7} EthRyu et al., 2010). E3F IL-12%= p352} p40
O] 29|17} shito] o]l Ajte v At | oA ¢
2 (p70) = tHA A2} A A L Thi cellof| A 4] ==
Aol E7}elolm, NK 2 T cellS A-=3t0] [FN-y2] 21| S &
7HA 71 e sho] T4 AdRolu ol AAlste 7S
< gFch(Waldner and Neurath, 2009). tF3© 2 TNF-0.2] 7%
(Fig. 4D), 100 ug/mL9] w04 oF 3.3u]9] &u] F7} A}
£ Ho] 2] A5 5529 BIA 329 TNF-a 4] 5315
o] mi-- -3k BRIsHIT. o] 23k TNF-o= A4 A5
w73 B8 24 5}+= cytokine & = ZH 31 th A A 0] 99
%, CD4+ T celle]} natural killer (NK) cellof| A &= A4 = o]
HANEZE 2 HFH= FQ cytokineo] ), E3| T cellv} AF & 2+
4319 T cell?] AT} Al<x-g 2 A3 Beutler et al., 1985;
Carswell et al., 1975; Ryu, 2014). ©]= Th1 cytokine2] #-H| =
F2 2 o] oJ5) A3} EH(Seo et al., 2013), 1L F &
3] IFN-y, TNF-o. @ TL-2= T cell®] AR, E35] TNF-o
= Al 2E WELE fd] A S A
oAukE-o] =2 AAA| = A-goto] AAH AT} 23 ] uf
7HRkS-& 2™k A o2 U3 A Itk Asadulah et al., 2003).
9 Axpo]] whepA 2] ApszHo] BIAEA|LO] Th cytokine]
HHIE 77 s 7S ER1skelH o] 9F e Axt
Z Ha et al. (2006} BALB/c th9-2 H] 24| Lo E23)2
= 553 A3t 4§ IFN-y, TNF-a 9 IL-29} 22 Thl
cytokine@} S-Aof| IL-100]] a4 22 E7HE 7Rtk &
154131, Choi et al. (2010)2- 2Zulo] zpAlH| o] Zrhga
7F BIZA|320] TNF-o E IL-20] 571 2ap7p Qlekar Harske)
ot 3k Seo et al. (2013)2 HEFAE Anfj F=E&0] vR-A
HIZA 329 IL-2 9 [L-40f| tate] 571 a7} Qlokal Hars)
Qd.on Kim etal. (2012)8 525}2 2288 09 Ao Eof
51918 o, HAA Z ol A IFN-y, TNF-q, IL-2 2 [L-122] £-H]
7} Z7VES B 118193, Cha et al. (2011)2 Al B|A19] zo}
FHE FoIgt A BIA Lol A TNF-a, IL-27} @A5] 5
7¥ekE ERlete] WY S aakE B askgict wheba] & A
ol A %= o] 2|3t Thl cytokineo]] thsto] AASHF2l A 1HE 714
2] Aol M ZAHHH S SR 7= A& 2RIkl

R e LY

HIZMZS| Th2 cytokine (IL-4, IL-6, IL-10)

=H| Ha}

Th2 cell:> Aol &Jgt A|HA Ho| =& 2851, Thl
cell9] 282 AA|ISH= 7|5 gt} o]t 28-S dh= Th2
cytokineol = IL-4, IL-6, IL-100] Qlomn|, WAL o]zt
Th1/Th2 cell®] & ol| 2]3) TS 7HAH 3R Hk(Seo et
al., 2013). webA] 2 Atoll A= A A w552 Wz
AL v AYZL o|3517] $)3l, Th2 cytokine?] |0 o]
2= J ke opr gk}, 21 AFKFig, 5), 2E cytokineo] 3]
Al FE5ES W7t vk JEHOR el HFE A
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o} WA IL-49] 74-(Fig. 5A), control- 17.01 £3.19 pg/mL
ol H8l, AIRE 100 ug/mLO.2 72| A] 64.91+3.99 pg/mL
o7 oF381uj9] X AvE Bl on, IL-62] - (Fig. 5B)
174, IL-109] 7->(Fig. 5C) 1.9819] S A& 7He o
QI5iTt. i dAtol A A4 Th2 cytokine % IL-4=T % B
cell NK cell, S, thAIA| 32, T35, SARE, a4
%, AROHIES BANER olo] Th2 celle] Bajo} 2418
=3} E Ao CD4+ T celle] WHL £71417]= cytokine
o] (Seo et al., 2013), IL-62= T cell Y tfA]A|3Lof| A EH]x]
= cytokine 2 &, Q5 Q] QIo]| Ok QUA| 7 Al 7ol o
ot 0] Huhe-5 A5kl 4 2218 555k 7%
= Ste Zlo® defA glom. B cell?] A7tz g3ttt
(Cho etal., 2014; Ha et al., 2006). "R 9} 0 & TL-10-2 THHL,
g AA13E, T 9 B cell, NK cell, mast cell-& XA L2 51H &
5] T cell} A1 A|220]] 27 2] © 2 AR-g-slo] A 29] EAS=
JA|5h= FHSA] cytokine (anti-inflammatory cytokine) &2
(Leeetal., 2013), =2 HAREG-S ZG A A HY A of| i3t <
A 715& "3sh= A1/ eytokine] &= 5l (Sohn et al.,
2012), $19] Atz 58 2] 2Aksoo] IL4 9 IL-62] H| =
Z7IZCZH T L B cell2 Lojuh= Al2A] 9 A H e

BRG-S BA8E A7) 3L, IL-102] 512 F7hA1 A Tz s 2lof
UHe W] kg et oA 9 2 akE b o2 wel 4

il
& 2-sk= ol get 517 gl A 02 AR EL 09k 5

AR, Kim et al. (2012)2 55312 552 ul-20
FoAStHS wf, BIFA| 2ol A] TL-102] £H8]7} 57HE S B s}
%3, Seo et al. (2013)2 Suks FE50] np$-2 HJAA| 20
A TL-4 9 TL-62] AL S =5to] Beelle] AL 9251 T
celle] EAe zdgto i WY 7 28 7RItk Hals)
At 919 2 T8l & uf, A A Ho] hAM2E 2L
Ssto] AHAHAAE S/d3HA17 T} 5Aloll ¥]ZA| 3] helper
T cellef] 2J5F 451 J9H-3-2 E/J3HA|A Th1/Th2 cell9] o3
zA-o|| oJaf] Yotz HY 28-S FHIAT|= A SR AR E]
o, wheba] & A IS 7|22 o] &-Eo] A2FH A7
FAHEQ] Al g o] g-ste] Thekel A% 7154 Al Aol
7Fed Ao ® AtrETh
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