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Abstract

In this study, we applied Dextran Sulfate Sodium (DSS)-induced enteritis in mice to evaluate the
effects of probiotics on reducing intestinal inflammation and damage. The 8-week-old BALB/c
mice were divided into six groups (n = 10): normal group (without DSS), negative control group
(DSS-induced), probiotic Pediococcus acidilactici GKA4 group (DSS + GKA4), Pediococcus pentosa-
ceus GKP4 group (DSS + GKP4), Lactobacillus reuteri GKR1 group (DSS + GKR1), and GK4 group
(DSS + GK4). Mice were given tested bacteria at an equivalent to 1 gram of adult daily intake for 14
consecutive days. Then 3.5% DSS was added to drinking water from day 7t to day 14t to induce
intestinal damage. The results showed that the Pediococcus GKA4 group and GKP4 group were sig-
nificantly improved in weight loss, colon length, disease activity index, and other indicators when
compared with the negative control group. In addition, both Pediococcus groups reduced the levels
of pro-inflammatory cytokines IL-1f, IL-6, and TNF-a in serum; thereby, alleviating the intestinal
inflammation caused by DSS. Based on these results, P. acidilactici GKA4 and P. pentosaceus GKP4
have the potential characteristic to be used as probiotics for intestinal-related diseases.
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1. 5]

KN giE % (Inflammatory Bowel Disease, I1BD) & 15 Al & A2 Kk 28 [ N K il 2 GeAH 50 , B35
7 KW 4 (Ulcerative Colitis, UC) % 7 % K JiE (Crohn’s Disease, CD)%% . Hoihis K £ A8 1,
B G SR T R R AT REA R[] Bm M KA R R R ARG E N, BRAR R RS
(AR AY, o 1 e o P I A 2 LABkRE =Q(skipping lesions) 520 B il ATAAT 564, EERZIE NG, 25
TR FRER G B R B> 5755, M E NP RES i B 5K SUE[2]. 2 A EE K
BREMKR, &%ZHE. BRMEUEE, mERPZEAGRRE. KPRRNGEGEE TR SE%
ERRAE . IHPHE. WAL IR RNE, AR K8 REST R RV 2 4, N BIRAESR IBD R A%
AT R A I pa S, Ui (R OB 52 N H [3] [4]. HATHEFiTE Y, W b i ok 1 T e
J& IBD K H IR RAEFF IR BRI 2R [5] [6]. B2 WP, 2842 B T LLIZE I oSO s o 7 R 7T s R
GuE BRI gT R A B BB T 7] .

a4 T (Probiotics) & A JR AR, AT e, HAFIEEERE RIUF MR 52 M i B REI
AW BT o TE T O AE BUR TS, 0 T 3 A SR G I 8CR 8] [9]. 7E Jie Gao S AT R
7, BZEFEFLFT T GG (Lactobacillus rhamnosus GG) 1% 7% L id i E Fhig AL /0 ik 2 11-HM0539, ] i iy

ik
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FEA W, LA IE BRI AE[10]. BRI Ah, T BN RO BRI A I IE (R Th R . LR Bk
1#i (Pediococcus acidilactici) CL4 ik B AT LA MAZ I 1 vh 7= A5 41 1 25 (Bacteriocin) [11], 415 2 7] LAFE N AKJiz1E
OB G I RRSEAEAE, B L W TE s TR AR K T A O T G g R B 5 Y T 5 B ) RE[12] . /£ Mohamed
Zommiti ZE IR 5T B, TR AT ER I (P. pentosaceus) & i /K M 55 0k 738 40 B A i R B g, 33k e T
REA B T FLIR b A il e A, 1Y 9 i 18 57 B D R 13]

ISR WERR R 5N (Dextran Sulfate Sodium, DSS) & —Fl/K¥E My fHL i R ERIL Z 0%, 2> FEM 5 3|
1400 kDa. 44T DSS WIMKEE. 701 & FFPEEm AR, 1EH T4 B, S8k gnadif,
HEIT R A S B 14 45 i 4% [14] [15] - VRS SRR IR (D SS) A& fae ) 2 A8 F A6 455 T il e R 1 77 5K,
o E W ARG SCRIHE R R, 1 RIZEDFE R IERAER, HaSBUmE . &nKE
G PREEES . BEVE SIS N RS ELR . DR I 0 AR SR AR R B CL I TR S A M i A
R 7720 [16] [17] [18].

DA b A S 06 15 7R 50PN T & P 2 A B, 3 1ol i 1 P 6 LR i L R R0 Y R B, it L s R 477 7
Z aA bR, FRHSEH DSS W53 /AN R R A, RO IE S VRl 25 AR B TE B I IE 1SR
2. MR EHE
21, WEH

SO an AR B R R IL 20 MR, R & AR R AR A R A ] (Grape King Bio Ltd., Taoyuan, Taiwan)#24it,
BEAREH. TR, ZAEK. HXEKREEWE 1, WARRIEE B M NI L&y
IyE IR . RSN SEIG 2 W R L MRS {3735 (Difco, BD, NJ, USA)E; 97 16 /N JE HEAT 5256 . FRAKYE
M RN A 2R A AR P, ORIt 4 BRIAIE (R I T8 ) s AR R T bR, JEAT SR 58 . Shrakas: FH ok A
PRARBE IR G B0y TR 200 B8 00K, FRA R TR M1 -

Table 1. Bacteria sources
= 1. BHRRIE

Y85 No. 4% Name KB Sources H1E S Preservation No.
1 Lactiplantibacillus plantarum GKK1 BT BCRC 910919
2 Pediococcus pentosaceus GKP4 LR AR NITE BP-03317
3 Pediococcus acidilactici GKA4 T2 AR NITE BP-03311
4 Bifidobacterium animalis GKBA BE)LFE BCRC 910917
5 Limosilactobacillus fermentum GKF3 S W2 CGMCC 15203
6 Limosilactobacillus reuteri GKR1 BELFE CGMCC 15201
7 Lacticaseibacillus rhamnosus GKY7 BELFE BCRC 910918
8 Lacticaseibacillus pentosus GK4 SR (LA BCRC 910858
9 Lacticaseibacillus casei GKC1 BIEE LB CGMCC 15204
10 Lacticaseibacillus rhamnosus GKLC1 SV L /Y CGMCC 15202
11 Bifidobacterium lactis GKK2 B CGMCC 15205
12 Lacticaseibacillus paracasei GKS6 B )LFEAE CGMCC 14566
13 Lacticaseibacillus brevis GKL9 G RE BCRC 910859
14 Lacticaseibacillus plantarum GKM3 B2 CGMCC 14565
15 Lacticaseibacillus plantarum GKD7 [EEL%(1 CGMCC 19095
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Continued
16 Bifidobacterium bifidum GKB2 LA BCRC 910986
17 Bifidobacterium longum GKL7 BN FEAE BCRC 910988
18 Lacticaseibacillus acidophilus GKA7 B3R BCRC 910985
19 Bifidobacterium breve GKV1 B)LFEAE BCRC 910989
20 Lacticaseibacillus johnsonii GKJ2 SV L /Y BCRC 910999

2.2, THERMEIXIE

Fic i 9.9 Z T+ MRS broth L 3M HCI % pH {8 pH 2.4, LA 121°C ik w5 KB 16 20 Bl a B, #54
HEMA 0.1 ZTFai W B, 78 37°C P9 3/ U, FH#A R P42 (pour plate method) kit 24
o DARMRARIE RN KM IRIEEE, WA 2, il BRAR AR A (1)

B ARAFIE R (%) = Logyo (& pH 2.4 4bFE 3 /N J5 2 B4/ Log (146 B £50) (1)

2.3. THAEEL LS

fic il 0.3%M1H 29 ) MRS broth & ASEiHE: ) MRS broth #% 9.9 2= FF, L 121°C il s [k K # 15 4
BOGECE, FRAEEIMA 0.1 ZH AR W B, 76 37°C MR IR/ G, FAB- % (pour plate
method) KT A0 2. AR MRAF IS R RR N IH SR AR, BARAF TR, T SR A% B R AT (2)

BRI ARATIE 2 (%) = Logao (T 0.3%H 252 /INI Ji5 2 B4/ Logso (BT46 B £) (2)

2.4, TSI

3.5% DSS water

—

grouping I I I > sacrifice

0 7 14 day
Oral probiotics (200 mg/kg) -

Cd

Figure 1. Experimental procedure of DSS-induced intestinal
inflammation in Balb/c male mice

[E 1. Balb/c #tE /MR 2z DSS BIFIE A &2 KU TRiE

BALB/c HERR 8 K, 3k 60 R, W H G KM BHEYIRHE B AR A B2 & (BioLASCO Taiwan Co. Ltd.,
Taipei, Taiwan), ZYI{b)E REENL 4L, 4 10 K. A50EHE IEH 4 (normal). DSS i S 41(DSS). LA
7 AF TR R Pk 4 2H(DSS + probiotics strain), 3t 6 4. RIGIF4GE, B4 DSS S M BHAH K
WK, T B PR ZE U B H 45T )5 200 mg/kg B.W.IITERE, AT 60 A TN —RIZ 1 A(DREHR R
o 12.3), JESE T AR BTHE R TR K R R BB AR B4, BOE A A — R AT
e R (2~3 PURTEIR). 50 & A i U BRI s ik AR . R T B AN, HAR R
IR K F26 7 KB 14 RINN 3.5% DSS [19]. T2 14 RRIG 45N, IOt 5450, 4T
JEEEHT (B 1) B BEEHIAE 22°C £ 3°C, IRJEFEHILE 50% + 20%, JGHEE BEE &1 /N AT
% (06:00~18:00 Mt H, 18:00~06:00 AENEHA), W HHIRE . YUK, RINYSLIR LS
FAEHZ 5122 (IACUC) A &, #%#E% 'S IACUC No. MG108177.

25. GFKESEE
F) F 5 4Bk (1soflurane) %/ BRBEAT BRI, BN RIIgIE, =NEERKE. DUEBE KB RE

DOI: 10.12677/hjfns.2022.111006 47 5 E R


https://doi.org/10.12677/hjfns.2022.111006

WRAtEHE %

FAEPEH, WK )E, MESHEE.
2.6. HEIRIETIIEH (Disease Activity Index, DAI) S #fr

A SV K A A e P 22 (TSIBD) e i (B o, 5t 1 K 4 (Ulcerative colitis) 1 AR T8 Fr A2
Mayo Score, 7% FGiE (crohn’s disease ) 1l K 45 72 CDAI (Crohn’s disease activity index). FATTHE#E H #%
BMKIEAE PG, FEEDIRES . it mss T30 THE e i g sh 8 5. I A4 3 FRARRE T
TSRS (115 S i T8 H L (AT 1) R 2 S5 4R bR Ak A 4 2 ARl b AT VR4, H507 Wt (3), Herpr, 3%
{578 1f IR % L Hemoccult Sensa Test (Beckman Coulter, Brea, CA, USA) &Il .

FANRZBIRIESTE R = REECE + iER 8 + SRS (3)

Table 2. Disease Activity Index Scoring Criteria

2. KiRIASIEEIT O IRE

5 43 %1 (Grade)
0 1 2 3 4
A G <1% 1%~5% 5%~10% 10%~20% >20%
JoiE H i R 14 - b i - KEH I
FERE 1EH - G - JEs

2.7. MiE{R#4RRRFEN

WA Z MR FEAS, 3500 rpm 5.0 15 2055, UCHRILIE LA ELISA kit T4/ (A~ &-18 (IL-18) 41
i A 256 (1L-6) S s R FE R (TNF-0) & A I

28. GIHELARERE

Table 3. Criteria of colonic pathology interpretation
% 3. FRIARIBFIEIT AR

Grade (0-3 or 0-4)
Parameters

0 1 2 3 4
Inflammation none slight moderate severe -
Inflamed mucosa and
none mucosa transmural -
area/extent submucosa
Crypt damage none basal 1/3 damaged basal 2/3 damaged only the surface entire crypt and
P g g 9 epithelium is intact  epithelium are lost
Percent 0/4~250, 045~500, 0/4~7H0, 0/~ 0,
involvement none 1%~25% 26%~50% 51%~75% 76%~100%

FEREEN 2 i L 10% T VAR 2R By Ak (formalin) 22 i [E € TR A7 . S AR B8 [ E . WK Az
T B, P UL LI s 2R, DU U0 v MLUI R B 2078 2~4 um (A IS, 250K
2 - e gett (Hematoxylin-Eosin stain, H&E stain). 3 A $l A GUREEY) FrJa, DLS s 47 41 20 #E 4%
K, FEARHE 25 W B SV A bRt EAT VP40 (2 3). F 7 WUk HiE Zhang 55 B 7L, KR i IE V) A S
FEEE TR EL T80 2 4 5, WPATH S RIRIL. KRR B 5 (crypt) S £ f FE 5 [20]
5K BT A TUH B I0E VP43 AP S4B TH 5% BE 3 i (disease score)
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2.9. Gt

ARSI L BT EME £ T EMEARUE R 22 (mean + SEM) R « &R0 41 2 BdE S6 0 B K 128 7 8000
(One-way analysis of variance, ANOVA)#E1T# 52, 75 LA Duncan’s test L % 4 )2 75 B 22 7 . #575 DSS
HAHLE, *p<0.05 MFREAGI EREER.

3. FR
3.1 EHRFFMITESGR

M P ORI T 70 B TR AR U 4 R A RO IR M ST AH 2R 1%k, A REAE B & F 5 il i 1 IR ARk B i i K
FEER o B 2(a) N AR BRPE IS5 3L, BERRS pH 2.4 4bFE 3 /NI, HREE A 70% 0L ERfFE R, Hd,
AT 909% LA I A7 B B N R GK4 (97.6%) GKR1 (97.2%). GKA4 (94.9%). GKP4 (92.8%). GKK2
(92.3%). LLJ GKBA (91.6%). 5] 2(b) AR IH EFEEE D25 R, AR IR GE IR B R AE AR B 0.3% [ JIH £ 30

SN E B JLTA Q0% LA b B ARAT G R o JL A, AR AE BR R BE A, BT BRI GKA4L GKAT,
GK4. GKK1. GKP4. GKK2. GKRI1. LAK GKL9 %.

(a)

100% A
@2 90%
24
-;NSO%
I
EQ.
‘.—U_T.::7O%
2 3
e
S 60% A
(7, ]
0%
S 23$gE80523535323¢¥5L83
u¥§¥¥§¥¥¥¥¥¥4§§¥¥§¥¥
(b) oowwooowwwwéowwwoww
100% A
@ = 90% A
s 3
c
- = o
83806
E %
T o 70% -
2 c
> W
s E
3360%-
N
0%
SEIICS8052353T0528E883
oxixx§¥¥§¥¥¥—l§§¥¥9¥¥
wwoooowowowéwwoooow

Figure 2. Acid tolerance (a) and bile salt (b) tolerance results
2. Tl (a) FOi BB £L (b) ik Bh 25 SR

SR R S HT SRS, TRV GKP4. GKA4. GKRL. LK GK4 7Ef R 5 fH £h 11 R 30 I B4,
WEHE—20 Lh DSS 1 % sl P A pr A3 LR B AR T P i OR 37 (9 8CR
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32. REMEEZUSEHKE

RN, RGN iEs) ). BOELRMNETLRE, DA RESIETEE . W,
PR E N 23.6 £ 0.2 g, FAIBRA ZS, R MEWE G, 1E%4ARE N 25.2+£0.36 g, DSS 41
PRE I N F# 4 20.9 £ 0.40 9. 45 THMRIILLS], DSS WK 2 AKE N AR EA - MIER(E 3). Hrh,
L DSS + GKP4 Fll DSS + GKA4 2 2 M8 N (IR A2 i AR, 38 14 R MR # 5 DSS 4 e 5 % 5 (p

<0.05),
26 A
25 4
X0 24 4
&
.2:“:’ 23 I,
S =>=Normal
£221 DS
'g 21 ~-DSS+GKP4
=4—-DSS+GKA4
20 - DSS+GKR1
A ~0-DSS+GK4
0 L T 1

dat1 day 7 day 14

Figure 3. Changes in body weight of BALB/c mice during the experiment. Results are presented as mean + SEM (n = 10),
*p < 0.05 was regards as significant difference when compared to the DSS group
[ 3. i IGHAE BALB/c NRAET . FHRUAFEHNE + FHERERE (N =10), 5 DSS AEEE*p < 0.05

(a) (b)

10 qxk* 250 -
9 A e — 245 A
8 L g 240 -
E 71 = 235 1
= 6 - ® 230 1
B 51 2 225 A
3 4 S 220 -
§ 3 g 215 A
S 2 210 -
1 4 205
0 A 200 A
N > S \ 3 D N ™
SR gty & IS
X [©) ) [O) X &) [©) Q) X
° A N G & S
Q‘o Q‘—) Q‘—) Q QT Q Q

Figure 4. The average of colon length and weight. Data was expressed as mean = SEM (n =
10). *p < 0.05, **p < 0.01, ***p < 0.001 when compared to DSS group

4. REHMYFHEHKESEHIEHEE. ERUTFHE + FHEREREN =
10), 5 DSS 4AEE#*p < 0.05, **p <0.01, ***p <0.001

SRR E, Ity DSS W R MBS A R bR . IEE ARSI KRN 8.9 +
0.28 A4y, 1fi DSS AT K N 6.4 + 0.16 A% (E 4(a)). £5H T R% T DSS i i % 1 i 4
IS (p < 0.001). Tfi%s T a4 B BRI 20 2 Wi 4 A R2 FE AR T DSS A GH IR, GKP4,
GKA4. GK R1. GK4 (4l K E 58 7.7 £0.200 7.4+0.29. 7.2+0.3. 7.1 £0.16 A%r. LAk GKP4
PeFFE K S k. AT, 4imEEJHE, EWH. WRAF DSS 42 (A B0 B %2 5 (1 4(b)).
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3.3. BIERIERNIEB(DANTELER

TEMRE AR HOT T, BT ma, HRREBERES RAECT DSS dH; 138 (E% M7, 4
T DSS [ ZH 33 AN R FE B A Jls e I, 2 A6 T 4L 01 2 Wl HE I B R 5 DSS 4 AR L35 36 M i s 2%
RS b, BrA 4P DSS Z 40 BG HILIETS, (R S(E RIPAEREIE, S a8 A B 4L I 6k
HREETE

AT IR 4, DSS K n3s o MR E FEG . piE B R . DL BAESTE . DAL W53 s, DSS
IR B 7 LIS 8.8 + 0.54, 45T i A2 B AHAE R vE ZhFa BT DSS A5 B8 s (55 4). H,
LA GKP4 Fll GKAS I3 115 511 73 FORE T o Ath 25 A= B 40 30 1) 50 R0CR B N (255 177 | DAL P23 40 30T m] 40
GKP4 1 GKA4 fig = 2205 /) B B F 5 (8 IRt .

Table 4. The average disease activity index of experimental animals is assigned to each standard score

= 4. AT ERRERIE R T & IR E S 8

45 PRE TR 2 SR i 50 2 FEIRE BRI 50 4
Normal 0.0+0.0 0.0+0.0 0.0+0.0 0.0 + 0.0%**
DSS 28+04 4.0+£0.0 20+0.0 8.8+0.4
DSS + GKP4 13+11 2408 20+0.0 5.7 £ 1.7
DSS + GKA4 1.1+09 22+06 20+0.0 5.3+ 110
DSS + GKR1 13+11 3011 2000 6.3 £2.1%*
DSS + GK4 1.0+14 3011 20+0.0 6.0 + 2.2

Data was expressed as mean + SEM (n = 10). Significant differences with DSS groupwere **p < 0.01, ***p < 0.001. 455
LIP3 + PIEFREIRZE(n = 10), 5 DSS 4l E4**p < 0.01, ***p <0.001.

(a) (b)
90 - 70 -
5 80 - w 60 -
£ 797 * £ 50 *
£ _ 60 - x *okk
;_E. 50 - * %k rkx ;3 40 4
;?o 40 o ®xx ;E 30 A
2 2 30 3 tgz 20 | * %k ok
@ 20 - Se
[ @ £
E 2 10 - £ =2 10 -
g 0 A g 0 4
E £ N
£ S ™ ™ N ™ £ S 3 g N ™
&S %XG* & T so*‘
< 05%" 0(;9* 0(;9* & = S 0(;7 Q%" $
C
(c) 35 -
P 30 A
£ 25
SF 201
O <
> 8 15 ¥xx
52
235 10 4
EZ 51
E 0
E > & -
0@ & \3 & & F

X

< & LS
F K & 9

Figure 5. Pro-inflammatory cytokines from mice serum. Data was expressed as mean + SEM (n = 10). Results are presented
as mean * SEM (n = 10), compared with the DSS group *p < 0.05, **p < 0.01, ***p < 0.001

5 INEEIMER X EMH RS E. ERUTHE + FHEFEREN = 10), 5 DSS HELIE*p < 0.05, **p <
0.01, ***p<0.001
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3.4. INEFRALMPEIZE i

DSS HIiEH IL-18. 1L-6 [ TNF-o & & EBILIEF AR, L/R4 T DSS M IMLiET IL-18. 1L-6
TNF-a WS, SlERpER RN BE 5 ERER, 4T85 EEREREA BRI R R RN H
R AT B GKP4 K GKA4 B4, 5 DSS MEL, B2 BRI T IL-15. 1L-6 52 TNF-a & &,
BB 718 F 2R (p < 0.001) .
35. HEIEARIBERELER

25 Rt 2R BEAS IO AKHE 35 3 IR R STRAFEE R KAESy, 4R RS T DSS i iR W IE R 4%
58454 6). AT EMG, LM ERSHRGHENME T DSS A && MK < 0.001). H
HF LA /R GKPA F GKAA % B 8R4 6(a)). 16 WA Ak GKPA F1 GKA4 X T 71 fR3 3 R &4

3 -

Histopathological score

& @ & & @
3 5 S
F & & 9
@)

Normal DSS DSS +GKP4

(b)

Figure 6. (a) The mean pathological score of colon tissue of experimental animals. Results are presented as mean + SEM (n =
10), ***p < 0.001 compared to the DSS group. (b) Average pathological photographs of colon tissue of experimental animals
6. (a) IRIEENMERAE L FHRIBIR S . ERUFEHE + FHEREREN=10), 5 DSS BELE***p <0.001,
(b) RN AR FIRERE
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4. ¥ig

7E Yen, HH. 2R A 45 B R, (5037 1 K 28 R0 o e BORE IR &% RAETE 7 Bl K i [3]. BAR BV
R ME R T R I KR R T E K, (H G 1BD KI5 R B0 R AT B 4E L TH#ass . BRI
EZ 1 1BD i&& LA UC AE, HEE LMW MEKE CD EF KA ENKHEE ST UC B3, For
AKXS 1BD HIBRST k& 8 K[21] [22] [23]. & EH IR RAIRZ : MR, . ke,
SRR Z 5B A1 PRGN 5 G TE E RS 3R A O5[24] . HATXE IBD HI6EYT J7 sEL4E B HTR R
PIVIRGMRAEIR . SR, AT HPUR R G0t B T AR AR . Sal AR, & aris
Rk A2 B Wi AP e] LU 1BD SR, (HAEVR A2 BRI IR & J5 2 RO AR [25] . BRI, Rf
FPER N A R R T 715[26] o — A2 5T R & (Anti-inflammatory diet, AID), 41: #84E7H,
AT DAt 18 A S, DAZEAR IBD BREARFN TR 2 & [27] [28] [29]. X, H T b0 a4 W 2 i
Ji deit E K 5 P 7 N NAREOLHE WAy Emifs, AWM, WiE R 1 Dhae 8o n]
REVATBLPUT7 N Ao DRI BRI B b 73 18 2 A6 T - i e AH O Jl T R 47 Th REAT FLbs Bk

ARG5S DU FHZK N 3.5%%1 SR A BR AN (DSS) R 75 R Wik 7%, SRt 16 IF VP Al 2 A2 B A2 75 AT Ik
Gl E TR (1 1), —MLL DSS 353 R I — I TR], ARG Bevt P A 1 S SE SRR AR
L5 A 1 2 AR ARG, LA — R DSS 5. WA EAE Tk A WA T — AN miE e, LA
B IR Ve G, EVRAL 2 AE B AR IORCR . 76 DSS IR AL (] 3). 45K E 5 E (1 4).
PR IE SR E DAL (32 4). (R RANI(E 5). PARIRHEEAS /0 B ( 6) i T IEW 41, B EMHENESR,
WIRASE 2 DSS 53 Al St/ B ot . Horb, &3 4E B Pediococcus pentosaceus GKP4 5 Pediococcus
acidilactici GKA4 WG R4z A 18 k2 i 51 i 2 hEtk . 72 DSS 53/ B R RIS OL R, 5 2
KA T IL-18+ 1L-6 1 TNF-a B4 B Z I 0. 1L-6 /& —Fh i & 4R T (Proinflammatory cytoking),
A% 5 NF-xB (Nuclear factor kappa-light-chain-enhancer of activated B cells)i&ft,, 1fj NF-kB AL IN A2
JiE RAE B L KA PRI IL-6 S IERIFE 1BD KRR P A 4 AR FI[30] [31]. A SEIG 45 T bk
RIS R A T IL-6 S = EHEMT DSS 4, Boniid ¥ GKA4 5 GKP4 A 23ek3E i K 4 1)
MR

5. &

AW ICHE HHZA T DSS 15 K /N BRI TE R A S KPPl i AR B 15 A ORI R o 540 S 45 R
R T i 2L AN T DSS 5IR ZARE ke . pAaiatE ol BpiE sl B e e i ok, H
HPAFLIR Fr ER T Pediococcus acidilactici GKA4. [L J+ BR & Pediococcus pentosaceus GKP4 (1) Bt 25U 2R i
. Ak, GKAA4. GKP4 JR AT FEAR LIS 2 R AN HER IL-14. IL-6 & TNF-a &, #Ettiseh DSS 5
R i 98 [ v o A S25641F S Pediococcus pentosaceus GKP4 J2 Pediococcus acidilactici GKA4 EL A J# 2%
DSS 5l K aiE R R 2D, BRI i & i 8 he.
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