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Abstract

This study was conducted on the immunoregulatory effect of Saengshik on gut—associated lymphoid tissue
with inflammatory bowel disease. Although the contents of IgA increased in mesenteric lymph node, IgE con-
tent was suppressed by Saengshik. The same results were found in spleen, but IgA and IgE responses were
very weak. Concentration of fecal IgA was high from the first day through the third day in Saengshik group.
In DSS + Saengshik group, concentration of IgA was high till the 2nd day and it maintained the highest level
among the test groups on the 5th day. Concentration of IFN~gamma and IL-2 was the highest in the Saengshik
group, but the concentration of TNF-alpha was lower in DSS + Saengshik compared to DSS. The expressions
of STATI1 in Saengshik group were high, while those of STAT6 were low. According to these findings,
Saengshik exhibited effectiveness via increasing the IgA production, suppressing the IgE production, followed
by inhibiting the production of IL-4 and IL-10. Saengshik also strengthened the immune system and alleviated

injury in DSS-induced inflammation.
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N B a5 AA Aghe] wbgglo g wxHE AFAE TR

Sl A abgpe] W2 Bifdobacterium 52 3714 3

ZARA e A o sha Ald F7) 24 Lactobacillus®) 73222 Qo7 #Au AdE HIDA 7=
H

of glow w88 GNP ARJAAE 7ActE Bar) AL = 3R 2w 9oh6-8).
3|

2o 9l AHE AletEe] Mire] Selalod XA =13 ABA A F-L- gut-associated lymphoid tissue(GALT)
ok &, A, R AlA, $E4 A AR UL 9’} 0}51‘ 148 fH o] vk GALT+ vl A £ Ao] 3
n-6/n-3 th7} BEIA AL W] E2] b Al H 2 de|gtol I o FL ol izt 2 AR F8 FA L0

Az FHom gk AWk WA, AuA AR 4(9 100, Al ofel 747 i) GZAEA} 2ol 9
Y go] FoldlE Ao Ny 541 Arh12). oleigk AW oM ashgelA BuA el FAAFel S ek

Eo Al o2 7kt delx] A1d= Al ohr)k B2 Z Ao = o E Aot B A dFe] Ar[H,
kA A 2el X = vE 59 /‘1 A E 5o AFHE Fo] o]Z1-& yl-e- 2lv]d = “controlled inflammation” &. 2 4] <
[e)

a2, 9 F ARal AelAH(3), AH4), flavonoid(s) E<] 22 qlc} o] RA& dE3] A3tz gl Ae] GALTH
A Fo] Sojzt AlEe] M7} o dutAo g s 31 gleh peyer patch, mesenteric lymph node, epithelial cell, lamina
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Aol tete] A FEHAT, " A5l o] E9] 7]
o] break down® el A3 ] #7432l alafe] wsled o)
frese] He g5hg ofF RIF A HET Aol

A AL tld I gl A3RdE e Wy
FAAZ dAEE 9454 A F(inflammatory bowel
disease, IBD)¥} 72 =4 A gho] A3 2= vpepdc).
HZ, B2 A5 A 23 glolA L Ee] 715 A el o
Mol EApe} Al EEHA AL S ste] o, A
HelA Agto] 2lo]gglol] 71 T e] glevldz E73)
I GALTe glelA A4](Saengshik)o] ®lx &= W2
#g AF= Fl= AL A5 Aol

dZ=A Al k-2 5 29 (Crohn's disease, CD)3 7 A
w2t (ulcerative colitis, UC) 2.2 )70 X}, o] 52 WY
o o et theFsl SAES Bl gloh A%
WA ZEW Y W el glolA] HG A 2He] F
283 A4S vk A7 dFeA = &8 AR AplE
A4 WA, cytokine®] A, CDA'S] 443} Fo] A5
A A Hale E3E T A5 A Fe] W) J
3loll 9lolA] cytokine®l o &oll gt FA= wEsc) 2
proinflammatory cytokine®] AAJ ol @8k od-77} o] Fo =]
 9lon, d&H oA tumor necrosis factor(TNF-a),
interleukin(IL)-1, IL-6, IL-8 AAdo] #A%A dAds 28
HE#zl| AA A BHA FrEE gl ek, FAECAAA cy-
tokine®] A4 ZAH o tigt AF= o] F Aol glolA] HE
Az o2 o 8- B FE)h APAFelA] ¢4
A Aol frt A A g 24 7]5e] deE AS
L2 BA3HoH1-5). o] A Aol 4 A=A ¥ of
2l &lz]ql Aol gt A4S F7HAIFIH MLN 3o A
immunoglobulin A& Z4d3lx, ddelx] A4 7122
glom o] & A3l o] pectin®] %52 Thl A *9] 7]%
+ B3 doldrtn & &+ UohG-7). HE B AFelA
T84 AolAdfrart Ao FE¢ 7lFel ool 83 7|A
2Ao] 7ol gt 2dAle] FrrE T ITH16,.8)

AAe] F8 A<l dFEEddE 28T Gzl
ol=d hEAQl A3A dgFolle A Eo] 9l 2, cellulose
29 Al B H} A5 gl add 43E7] ol A=
Yoz = H7] oA ch RS A4S 73 3l
o 1 Fell Ao frw a3t AE E glelA e
F 719 Wiz Ee] RuE T gIvH12). A2 AAlF
ol &3k Mol Ealel & vlAES AAe A5013),
F WAl oshEA] W@aL §2 Aol Rt AT elA 2
< AAA T Aolrh(14). = A}, s sk Z71 wlHE
A7k d sk, astF] Ak, ofol2 HEsH Fol o
5 nX g 43td Fe8 A" 9 of=lAd A3} qivk
3 B aEHek15-17). o] Aej@A o g vwt, Fhw,

YA, aAEE G So fasios g2
T7F A3 H o] qick. 53], A9 IBD(F3], UC)2| A At
= x| Alo] A5l (low-dietary fiber diet)o] 5H3H o2 AL
Hdoh 278 Aol Aol A e 3t ZAA A A=
of &8 Azt @ 4 ek A7) Aol vh18). 1
u, # ol = IBDe slolA] AHAo]dfA B} 4ol
Ael7t Azl A& FAaA Aok BaiEe] lrh19,20).
ExHql JAAY A2 A(21-23) UCEAF & A AgE
oz} 712 Aol AR f-AEAS FAs AAANAA FALe
Hallert -] UC#A}4l| ispaghula husk( &4 A-f29 o
F)E VNETE FApaA el 53 Akl W 5o
s o] Aol thgt oAl FAabRAd el AgE v} lch(dl).

o9} o] Azhol A HAT Y FAXME A== FAA
A 722 w4 AL QgFIY F s Ao

| $ @A 2Aggcdy & 4 gloh ey A4l e
22 Yol A8 HgdA o gt dF= Sll=

tran sulfate sodium(DSS)2. 2 §4% AA FE w2 o
A Aalo] A ] gz vlA & Akl dla Hrls]
B3z} gith o] 93] DSSE AL A7l 3 MLN,
spleen 18] 2 Y3+ Ig 44k cytokined] A, T AE
Aok AlaAd 23 29 [gA B2 AAde s AAka] o]
o} ujwsle] QAL T5S AEYc) vke2dA DSSE
ATFAAA kgt WA FERDAE AFEY] Add A
A S vsske, APlAl Jlel A5 A e WA
AE A dehfe] Fob s rE 2 A ola e

2dlg F& A dFA AAF m X = AJA] Y
A A3 ZAHAD AEE Szl dheich

T U

e

ConcanavalinA(ConA), lipopolysaccharides(LPS), dex-
tran sulfate sodium(DSS)< Sigma(St. Louis, MO, USA)
o 4] 4l sl e}t Hemoglobulin &4 A]2F Hemo-S& 9%
A FA 3| A A T3 ©}E. ConA+ phosphate buf-
fered saline(PBS, pH 7.4)¢l| 3533t} Monoclonal antibodies
¢} cytokines2 ID Labs Inc.(Ontario, Canada)ollA] 43}
9}, igA9t #FH ¥ 3 A= Zymed Laboratories Inc.ol 4]
T913ha IgEe} #8452 Biosource International
(Comarillo, CA)oll A 9i38tsith. Mouse?] IgES} IgAE
enzyme-linked immunosorbent assay(ELISA)E ¢ 3 PBS
ol 0.05% Tween 205 A71g S-H(PBST)2Z A A& 3]
31, Block ace(Dainihon Pharmaceutical Co., Osaka)E ©]-8-
sle] u|Eold A A8 2 A E FHMstedvh. STATI
(Cell signaing Co., USA)®} STAT6(Santa Cruz Biotechnol-
ogy Inc., California), =22]31 Caspase32 Caspase assay
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kit(Pharmingen)& A}-8-3}e] A3l 7| g} o} & Aok
SigmadlA] F-4-& A Ao vjx"d AL ARg-sfgdc)

AAL Alo]
AR el FQ FAEZE brown rice, sprouted brown

rice, Job's tear, Blasesame, barley, Alariaciae, carrot,
pumpkin, kale, Brudock, Lentinus edodes, Angelica utilis,
water dropwort, Spirulina, yeast, sorghum, glutinous mil-
let, soybean, glutinous rice, laver, sea tangle, radish leaves,
pine needle, mugwort, Ganoderma lucidum, cabbage,
Lactobacilli, fructooligosaccharide 52 & FA % o] g)r}.
A oA AREE AL (F)o] FellA] Aol ARE-3tH 2
o ZAEF AL TS Kang 52D A+ =4
ZAHE Aot

FHHY B wY

wbAl = ol 5%9) DSSE Hrhstel A AP ozH g

2 f 24z Normald2 DSSE 3] 42 B8

AH A A

a9 Ao|x4o

4523 2] Balb/c femaled Samtaco Bio Korea(Osan,
Korea) 246 T3t & F& g 2L institu-
tional animal caredllA] A& FA ol vlgtc}, vpg-2E 124]
ZF %-qF dark-light cycleoll A28 A 7)1, 25+2°CE =4
g Al A nonpurifieddt pellet® 4455 2 A AR
o, A A=A 771 HE7E 7H . b2l A
Table 1] normal®} 7+ &% 8vtel4 4722 rgiv). 7
T2 o 2o

1) Normal group - DSSE #3114 &2 waterE 547}
AHAAF LY 59 F; AIN-93G Alo] & 257 A F A2
t}. 2) DSS group - 547 DSSE AFAIZ 24 FA oA
A& LA F 257 2899 AIN-93G Aol & A
AF A A 3) A4 group - o] T Table 12 o]} DSS

Nlo]zA4 % com starch ?{}%} tH/‘] QAL HA71E) Ao] &

A o2 AHAAZA}. 4) DSS+A4 group -
5%2] DSS7F &4-" 2L 5497 AHAA FA AAAS
FHEAIR] F, AIN-93G 4 °]¢] corn starch T{}"‘* Al A
= 7t A A ZTHA).

Ab&7] 7k
ghe} Aol ¥
ki AAG ¥
3,000 rpmell 4] 158-7F YAl B2ty %z‘é% de F -10°C
A4 WE nstelw, A AR AF
v, d9E FelEle AR "ﬂ“—']fﬂif’_ AAR L E7]
E AAT F FAE A F -70°Cell B35 s}

Aupre| E2| ¥ A

Balb/c 7}$-22] mesenteric lymph node(MLN)E 4%
3t Y437+ Roswell Park Memorial Institute(RPMI)
1640 v x| Invitrogen Corporation, Grand island, N.Y.) W¢ll
A #2lsb A ZE RPMI 1640 wiA1 2 34 A - gk st
T+ 10% fetal bovine serum(FBS)(Invitrogen Corpora-
tion, Grand island, N.Y.)o] &% RPMI 1640 »j#| 2 uljoF
sha, vkt AAZ oA 2] IgEe} IgA e ELISAR
(1,2,513-15) A3l c). A ZAE5-2 trypan blue stain-
ing2 2 Aty ow o] Wl g AEZAEEL 95%
o] el airt.

E4 &M (enzyme-linked immunosorbent assay,
ELISA)E 0|5t 0I2A A &3
Z A=) FHo2E &A1 FlablRHAL, ¥4 ol
| Aeky o 2 e -8 ELISA plateo| ZA% o} &
A =& wokAA (supernatant) 59 A &8 ¥E-S-A ok &
A& ELISA plate e u]Seo]|d o2 A3t 7 ol

=7
B AYEES AFL IR F A},
-2 A #3831 3 hemoglobulingd &3

Table 1. Diet composition (g/kg diet)

Diet composition Groupl)

P Normal DSS Saengshik DSS + Saengshik
Casein 200 200 200 200
DL-methionine 3 3 3 3
Cornstrach 150 150 Saengshik 150 Saengshik 150
Sucrose 500 500 500 500
Cellulose 50 50 50 50
Cormn oil 50 50 50 50
Mineral mix 35 35 35 35
Vitamin mix 10 10 10 10
Choline bitartrate 2 2 2 2

YNormal: Normal was fed the AIN-93G diet and drinking water without DSS for 5 days. After 5 days, it orally treated with water
for 2 weeks-only. DSS: Acute colitis was induced by feeding mice for 5 days with DSS. After 5 days of DSS, when mice returned
to drinking plain water, the mice were treated with water only for 2 week. Saengshik: This group was fed AIN-93G diet and
drinking water without DSS for 5 days. Diet containing Saengshik given for 2 weeks. DSS + Saengshik: Acute colitis was induced
by feeding mice for 5 days with 5% DSS. After 5 days of DSS, when mice returned to drinking plain water, the mice were

given Saengshik for 2 weeks.



DSSE ¢5d" 954 4 A% vlbx &

ol7] wEoll, zAFA S} E FAe TAHAT  chalAd g
o o g Aelst= blockingZA-S stk ohgo 5
A w= gdo) A sl 34 FAEE anti

FAE A
AA, 714 &S A7reto] Tt Aol w-E [gA
o A o] AP A Atk EA] A2

o
PR
IgERE A&7 =5 Y Fo7} 917 W avidin-biotin
H-& A48 ELISAY .22 21 &3t} o] 7212 biotin E43
Xﬂf’ﬂ avidin EA A S AFA 7= Zlol7] wEell g He
ZApo] o A%k Al Zh2he] A AEE o] "
o AEFEE EAH22).

Cytokine2| &zt &8

Anti-mouse cytokine(IFN- 7, IL-2, TNF-a, IL-4 and
IL-10)2} &AE coatd 96 well platedl] - =72 vl FAHA
& 50 pLA-& Ar}sled, 22 A ol biotindtA] 7] anti-cyto-
kine 52| 7} A& 2-$A Z ) 1412 59k 37°Cell 4] wok
%} ¥ peroxidase ¥ streptoavidin 5-& ZA A7 7+ sub-
strateS 100 uL A7} 3 1A 7F A-2olA] sekair} 2 ~
2 0.05% Tween 20 in PBS(TPBS)E 4188w nlx|eto.
Z 1.5% oxalic AHS A 73l HPivg— A &) A AT}, Eq_‘_]st]-
HA-L E3}o purified cytokined EFO0.2 Ag & u| il
A cH(25).

MEEMsiol 2 SEX W po| £

Q7 B4 24 A dehde $AA Y Aol
Jolus] Slafel, thofat lectinER HAT AZLEYH
RNAE ¥2|3%}3, TNF-alpha, IL-2, IL-4, IFN-7, IL-18
o gl JF48 S5 RT-PCR #4¢ £9) 44
CLERESE

CD4"2t CD8'2| &3 Wy

10% FBSE &% PBS 100 mL% 1x10° celle] ¥
MLN <5+ CD4"-Fluorescein isothiocyantet} CD8*
~Phycoerthrin monoclonal antibodies 5 pL& # 7}3}12, 4°C
oA 3082k wioFatsict. == 10% FBS7F 3% PBS
2 38 AA3L, 1,200 rpmeli A 5871 Al Eelsldet o
A" oJxiE 2% paraformaldehyde® A Al 729,
Epics Altra™ flow cytometry(Beckman Coulter) 2 2] 5}
et

£5 S gl vo|o} s MEASHL 2 o7

2% 10° cells/well MLN A Z& 24 well plateol] 27 3}
2417k wloFglt 3 single—detergent lysis buffer(50 mM
Tris—HCL, pH 8.0, 150 mM NaCl, 0.02% sodium azide, 1%
Nondet P-40, 1 ug/mL aprotinin, 1 mM phenylmethyl-
sulfonyl fluoride)& 3 7}§ ¥ sonication®. 2 2 £3+A 7]
ol ¥k-gA 71}, bl Al ek BCA protein assay re-
agent kit(Pierce, Rockford, IL)& AF-g-3le] AA st o
A 7o v ok8 =4lslA) 3t 12% SDS PAGER &1

Zr oA o] B AdnzA "2 %ol vAE 3% %

A7) 2 protran nitrocellulose transfer membrane(Schleicher
& Schuell, Hanover, Germany)& AF&3}o{ transferdjc}.
Membrane& 5% Tween 20 Tris-bufferel Skim milkZ
block3dtx A3} A 2 8 <Fglt F HRP-conjugated secon-—
dary antibody(anti-rabbit IgG, Pierce)2 H¥F-2-A 71t} ECL
£ (Amersham Pharmacia biotech, Piscataway, NJ)2 4
o] membraneol] FF 4948 B F 187 Uk A 7 F
Al A3 antibody+ rabbit polyclonal antiphos-
phorylated Tyr 701 of human or mouse STAT1 and 6(Cell

signalling Technology, Beverly, MA)S A}-&-3t}(26).

28 £9| IgA gt &3

0d el 1447bA] 2zt 9] whg-avie} HE A F 5o
2 AL -80°Cell AAsteivh. mopal 2
Fukushima 9] #¥@7el 9] A& 3tsict 47 nto)l =z

2 JAFE 27 24 pelletd 4°CellA] 1417F 59k vHA]
g} protease inhibitor(0.1 g/mL)ell ¥--fAlAc}h 5 =
W pellet< vortex® #A3} 3l¢] 15000 x goll A4 1027
Axegt F AEAE A3 38te] IgA antibodyE F4 317
A7kA -80°Cell A A+ahad ot

EHxz]
AR R oA §-2] A ¢l AFe]= Duncan’s new multiple
range test® AF4-3}e] Lleb A ohH(2B).

A o D

ul$-2 9] AF2(AAAF 16.8+£0.2) DSST(17.0£0.3)
o] normali, A7, DSS+ A9 792 eH18510.3,
195%0.7, 184£03) f-21A 2.2 I3eh(p<0.05). L3ke] 4
ol FH L FrAlslA At DSSTF2 v T2k Aol H-2
o4& e A oHp<0.05).

DSSoll olalf L= HEM AEE Dol

5% DSSE &85l Aol vhgol Foigtk A 3, 4o
Aol H= £ ofe] A3 Fasar g AEot AA
olx. o AE7+4 loose stool W bloody diarrhear} #-3Hg]
et A9 JAE 4Y o] Fol FA3] AFE 5dA =
ddl == ¥8W g A 3 A el ok (Fig. 1.

Hemoglobulin &=

DSS % & hemoglobulin 2]+ normali-ol| ¥]3}e
o slA At ek zeivh AX A4 Z 18] hemoglo-
bulin 2|7} Aol 7173 =2 & Jeby i Table 2).

A543 A 3 F 4 7o Ar) A E é"é‘ai 2=
o + /‘—’, >normal >DSSe] ¢ Z(Table
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Fig. 1. The changes in the length of intestine in DSS-

treated mice.

Photographs of dissected intestine of Saengshik diet fed mice
(top), a control mice treated with DSS + Saengshik diet (second
row), and mice fed 5% DSS (third).

t}, 7+ FAlE AA > normal>DSS+ A4 =DSSe| | 7
2] ZAl= DSS+ A4 >normal > A >DSSE &4 ¥ 9] A
gk, frelet Aol i)

ax _E_‘Hj ‘al

3! MLNz} spleen 9| &4 =&
DSS f3t FellAe] 4 IgA 35+

2 Fuco s

Table 3. The change of organ weight in each group

Table 2. Hemoglobulin concentrations of mice  (g/100 mL)
Groupl) Hemoglobulin
Normal 3.18+0.857%
DSS 1.12+0.11°
Saengshik 2.79+0.69"
DSS + Saengshik 2.58+0.10%

;Groups are the same as in Table 1.
Data are means*+SE of 8 mice.

values without the same superscript letters are significantly
different at p<0.0b.

A vebteh. DSS+ AT DSSERT £ A E
el ot f-2lgk Aol HolA| wskes A E &
A3 F3 FA AR R-43F 2o)= AT (Fig. 2).
IgA =& A7) 935k 54 59t vh-2ol A DSSE
AHNA G4 REDS f2X7] 3(Fig. 3), A8 A 777
Q] 14Y F<t mice®} S A sle] T 9 IgA con-
centrationd &4 3Gt} DSST2 IgA level & DSSE d
Ads AR F 24 A6l STl T 4 A o ohAl A3t
Heo] & HdE A 39 ok NormalT-2 444l 7135k
64 A 5] A% 300 ng/mL A= Adud-E& §-2 )
AT 19AFE 3YA7EA] 2 HE & vebl L 44

Mo

nE oo L

Group” \ Tissues Intestinal length (cm) Spleen Thymus Liver Lung
Normal 3822207 0.07£0.01° 0.04£0.01" 0.7720.09° 0.132£0.02"
DSS 36.6+0.8° 0.15+0.13° 0.05+0.05 0.69+0.15° 0.10£0.01
Saengshik 388220 0.1040.04 0.03%0.01 - 0.81+0.10° 0.1210.02
DSS + Saengshik 39.0+16 0.09+0.047 0.07=0.07 0.68+0.14° 0.14%0.07

”Groups are the same as in Table 1.
“Data are means=SE of 8 mice.

Yvalues without the same column superscript letters are significantly different at p<0.05.

4 A . ‘o
'ns: not significant.
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Fig. 2. Effect of Saengshik on Ig contents in serum of mice after DSS-induced colitis.

Groups are the same as in Table 1.

Each value is the mean*SE of 5 mice. **Values with the different superscript letters are significantly different at p<0.05.
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Fig. 3. Effect of Saengshik on IgA contents in feces of mice
after DSS-induced colitis.
Groups are the same as in Table 1.

¥ normalT= #¢] '?r"]'??} 4522 FA]8) ko) DSS
+AA T M= 29 A 2 HEE el e oA 5 A
AT ol A 7 =2 "‘ﬂ‘ﬂ—‘ vebict 8] 1, 6L A -
el 400 ng/mLe] FEZ A4 A& ok =3 MLNH
spleen®] 34 =2 &4 A3} Hx MLN2 A-$- ConA
2 AefstA] &2 49, MLN 315 244 7F vl okgt Fo
4 IgA ¥=% normal:r’fit‘/} AL AHAZ FellA o
=A elsioH(Fig. 4A). =3 DSST°| normal, 44 2
DSS+ A A hel]l Bl 3] f-o]& o2 A vtehdt) ConAR
A2lgk 7%, normal¥} MALE A A2 Tl A IgAe] §HEF
o] Zr}sl4la, L 3= ConAR A8kx] & Axch
AAE) A veluel DSS+ A4S A A2 FedlA] IgA
k2 DSSw Rt Eobrh whH ol DSS¥9] MLN 3+
oA ZAdE IgE ¥ ConAZR Hehx| ook A%

A
100
O ConA()
80 < [ ConA(+
2] . F
ER a
kS
5]
T 40
(8]
5 |- s
- r l_rl
0
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N =
é{b 00.;

,("sl*
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& &
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ol Aol Fu dstral iz sFel BlAE 3% 37

DSS+AAS A#HAA TrR =4 Jebgoh(Fig. 4B).
ConAE AH7lste] woksled & A= o)9} njsgt A ekg
e glet. Spleen®] 7-$-ol 4= ConAR A 2l8hA] @2

735l DSS:"‘"“H IgA Fx7} 7H A e o
:"‘7]"’1]” o]gk #tol= Atk ConAE H7FS A
o= T 7éf‘*° el ohFig. 5A, B). ubwlel IgE 3
AL e DSSTN A9 IgE =7t 44 Z9kon o}
Zkel frelgt zbol= §dth

""’V F2 9] type2 A ellA] A= short-chain fatty
acids(SCFA)2] @Ao] Aee Fcl 484 HSLEL
acetic acid®} A-22] butyric acid® ZE = c}H20-31). At}
7}, Aol pectin A# A2l A T celle] $F F7HA17]
32 o] Alo]Al A o] w75 ZA 4 vlR = o 3kol| B3t
H 7 Eel o3 A¥ & 7heetAl @eh29,30). DSSE frit
H dAG ol A Ae] AAL normalF®d v 28] immuno-
globulin A/ ol W= &3l Ha F243& eblidct
Fig. 394 B vle} o] DSSE d&td-g F44]71 3
A& AR Tl 29 IgA g3 MLN 359
IgA AAde] FoA o= FA vebdohFig. 4).

GAF Age FE 2ol glolA IgA & Fobe AR
Z4 38k A 2A 2HE-’heh(32). Y, AA el A

= 1o8 A velgt e, DSSE A4S
71 A A% fARRE W& Byt o|# gk RaE
wloF njA) ol ConA A7} of ol dialre o &S Wz
@kt ol Ao AFARE T E o, AAe] DSSE
FEA 7] AR el A MLN 23-7-2] IgA A& F7H4 7]
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Fig. 4. Immunoglobulin A and E production mesenterlc lymph node lymphocytes of mice fed on Saengshik.

MLN isolated from mice fed on Saengshik (2x 10° cell/mL) were cultured for 48 hr in the absence (white bars) and presence (black
bars) of 25 mg/L of concanavalin A (ConA). The Ig contents of culture supernatants were measured by ELISA. Groups are the same
as in Table 1. The results are the means+SE (n=8). *“Values not sharing a common letter are significantly different at p<0.05.
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Fig. 5. Immunoglobulin A and E production in spleen lymphocytes of mice fed on Saengshik.

Spleen isolated from mice fed on Saengshik (2% 10° cell/mL) were cultured for 48 hr in the absence (white bars) and presence (black
bars) of 25 mg/L of concanavalin A (ConA). The Ig contents of culture supernatants were measured by ELISA. Groups are the same
as in Table 1. The results are the means*SE (n=8). **Values not sharing a common letter are significantly different at p<0.05.
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Table 4. MLN T lymphocytes populations of mice in
dextran sulfate sodium-induced colitis in mice

Dietary group cD4”* cps* cpa*/cp8”t
Normal 542+04° 1323047 3.9+0.1°
DSS 60.0+0.4° 14.04+03® 43+0.1°
Saengshik 56.810.6° 13.9+0.2% 47+0.1°
DSS+Saengshik 621203  146+05° 41+01°

Groups are the same as in Table 1.
Data are means*=SE of 5 mice. ¥ “Values without the same
superscriptt letter are significantly different at p<0.05.
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Fig. 6. Flow cytometer histograms on expression of cpa*
and CD8" in MLN.

The MLN lymphocytes population of each primary culture
supernatant were measured by EPICS Altra TM flowcytometry.
Each value is the mean=SE (n=5).



DSSE fr=d 454 A A%

2
=
—10

zl; Aol D
fi ”‘ﬂ EH"“S °1W a1 A2k Q] Th2 A2 yhgo2 gl
?ﬂ' AE5E A3AA F 9l
DSsol 2Jsif R
MLNoi| LM cytokine mRNA ol chst

A 3 MLN u7oll J}AHA cytokine Hzk
DSSell 23] =8 MLN®] IFN- 7, IL-2, TNF-q, IL4,
IL-189] & ko] normald®r} -FoH o2 A eyt
o}, o]} 72 AHE spleenel| A= FAZ HAAE viet
WekFig. 7). MLN §d3h-7-o4] ConAZ 22| 8bA] o2 =
T-Z 2447 E< wekslel S o IFN-7, IL-2, TNF-a9]
ke HEE A okt (Table 5). L2}, ConAR #] 2] &+
7%, IFN-7 @2 AATNA 7B A4 vebstod,
TNF-a2] gtekell A+ DSS+ Al Foll 48] TNF-a 3k |
o] DSSTR T} {2 5tA A vrebget ek, DSSE
Agd-& fEAA ol Al A4 o] normalite]vt DSS+
AR} [FN-y AAkgko] o] A4 velytel. 238 A4

A=A AEE pElo| spleendt

RT-PCR £

IFN-y
MLN

IL-2

Spleen Spleen

MLN  Spleen

Normal
DSS
Normal §
DSS

Normal

DSS
Normal
DSS
Normal
DSS

=l A AAle] A3 Jua

IL-4

AY HJd 2" 75 vlx= 93 39
IL-2 Aabkedel] Al A= 2] 3tA =4 vebstet Th2 type
cytokined| A1+= ConAS AH718F 4%, DSSE dAES #
kA 71 Frol|l A TL-49F TL-102] AAkeke] §-9)4 02 Z7)35)
Sk S AHALD 79 IL-49F IL-102] 352 normal
T3} ZFo]l= N Table 5). 3-v-FA X DSSE tA4L
A oA AALS AHF S o TERT IL-49)
IL-102] AAgko] A 3l= e}t T-helper Al 15 A
AbELE cytokineel| vhe} A7) 52 gl A 5848 =
ol Aoz BFE 4 glvh Thl d=ub++ IFN-7, IL-2,
TNF-a& $8A|7] 3, Th2 {37+ IL-49 IL-10& 44
gt} Thl Al £+ hypersensitivity, allograft, rejection, A}
7t A ghel] Fofsta vjAAFA Q] Th2 AlE2] 8k of

E9A Azl o3Fg Foh A dAAY A el A
WA H = cytokineS 58 Th2 AlZ2] EAE ez,
2299 7% Thl AlEe}t #elg AWo|r} Cytokined
A% 2 Woukg A6 v S F= FaF 8310
o} IFN- 7, IL-2, IL-4, IL-102 A4 diAd 2 32890
dol A5 Ak, 24, 7wl glo] F838 8dEelt

TNF-o
MLN

IL-18

MLN MLN

Spleen

Spleen

!
w
-
-
-]
=
-

Normal .
DSS
Normal
DSS
Normal
DSS
Normal
DSS
Normal
DSS

Fig. 7. RT-PCR analysis for cytokine mRNA expression in the spleen and MLN with DSS induced colitis.
mRNA expressions of proinflammatory genes in spleen and MLN were measured by RT-PCR, as described in Material and Methods.

Table 5. Activation-induced Thl and Th2 cytokine secretion of MLLN lymphocytes in dextran sulfate sodium-induced colitis

in mice

Group ConA IFN-7 IL-2 TNF-a IL-4 IL-10
Normal — " nd nd nd nd 317
DSS - nd nd nd nd 51+3°
Saengshik - nd nd nd nd 33+8"
DSS + Saengshik nd nd nd nd 40+7°
Normal + 717+£30% 102+112 326+21° 58+8* 73+6
DSS + 724+63° 198+13° 640+ 24° 133+13° 107+16°
Saengshik + 1088 =101° 141 +20° 252+ 40° 52+x12% 77+8®
DSS + Saengshik + 951+103® 148 +19% 414+21° 81+8§ 54+¢G?

Groups are the same as in Table 1.
Data are means =SE of 8 mice. *°

““Values without the same superscript letter are significantly different at p<0.05.
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Fig. 8. Expression of STAT1 and STAT6 in MLN and spleen lymphocytes of mice fed on Saengshik.

The cells were incubated 24 hr with medium, LPS (1 pg/mL). For the determination of intracellular STAT1 and STAT6 proteins,
western immunoblot analysis was carried out as described in Material and Method. The data are from one respective experiment
out of three. Groups are the same as in Table 1.
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