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3.3 PAEREPEINRE intestinal mucosal barrier function

5 RE W 917 L P A PR T 490 i a0 T A 25 2K 2 el P R0 Bt AL AR P FL A 2 2 385 ALV i 2 )
ZER AT REMNT A o W TE 5 I 1 2 W UBROBE e AW bR e A T e 2 S e e 2Ll o

3.4 HH/4IBEPE Mechanical / physical barriers

UM 5E e SO o b, LA FEAE A LAt BN L R« [ E A IENLE o 1 L R 41 A 3 5ot 4 i i
FEEHEY, M (B &R th B . BB AR S R, B A AU PS4 . e NN EE R
N
3.5 {EEPE Chemical barrier

FH % B2 40 B BT 0 A PP R YR Y AT B DB TR o Wb A B ) R A il A BERR IR . MEYTBREE .
3.6 HIEEPFE Immunologic barrier

HI A TEAH R A B L 2R R B e A ML AL o i AR Stk L 2335 B B R ER L L 145 =3k
LA AT E M LS . FEIpTE R B AR [T 2 DR R N R A KR B LU . A5+
MR e 23 RS DU AR E R A B SN, W IE R IR S & G vl X HLR s R, 72k
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3.7 44Y)EP=E biological barrier
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5.1 EYIK
5.1.1 Wz
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5.1.3.1 JFE®



T/CVDA 53-2025
HEREPEGREREN (Dextran Sulfate Sodium Salt, DSS) S AHZE, DSS & —FhEIHE FAT4HEY,
Al S I R R ER Y, BEAR DSS 5 T 45 I AR ML B AT AR 4 B, (HIE AN S B4

MUThRES . Bl B RE SR A DSS &t g b i s AR A Al IR 7 (IRIRIEIR 7. IR T &R
IL-10 A1 IL-12) 7E DSS &5 % 1 6 W45 0 152 AL 1 6 s e B AR AE ML 0% . s B, 1AL 5
EC AR R . S BEbe . A7 B B AT A= P B B Dy R S5 22 7= AR RER, 2 H AT 2 3G AT 78 i =
Pt o A MR AT —.
5.1.3.2 2R R B AR A R Y

HUR AN R EH IR 1-2 B, YUK 2 %~5 % DSS, HHK 5~7 d, MEREIRIEME, 7 d
Ja ALFEEN A T Akl 2R T DATIZE s 5/ 1-2 JiJS, B4R 5 DSS UK, BiETas s 1-2
JAE % DSS TR/KEE R, 80 5 DSS YOKIF IR R H R S5
5.1.3.3 1@VE4 G R F R A

WS /NRIEE TR 1~2 &, Yok 2 %~3 % DSS, HHK 5~7 d, MERRIALE,
P57 LIRS DSS K, BONIEHOK T7~14 dJ5, FHE 2 %~3 % DSS H/KIANE 5-7 d, WECER A
fE, IS DSS K, BCNIEWOK 7~14 d J5, AWIESAT o0kl 2Rk 54 5 07 N
5.1.3.2.
5.1.3.4 DSS Ji RAGEALE 15 s Fa £ 2
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VE: R IEHAAE: MM, MABORME: AEM T AL TR B KAE, FfE: A EE P T A K REE
5.2 SHTNEIFRITTE
5.2.1 {K{FE$eH5
5.2.1.1 fRE, K52 FMATAEEEREARE, HESLIER, M.
5.2.1.2 DAI ¥4y, KLY DAL PR3 ik IR 1, A 52 FE AT Fl S B B0 %2, B 2 seigt
W, FE .
5.2.2 BAFLIEYIIE/ MW EIEINRE O+

fiE R B — R R BB &M, v LA 2 0 3N Y, [F)E BE LA FE Y A iE I . H 2,
M E RN, FEYR . WS el IR, 51 R JORE RN AR B ) R, R i
T3 2 7 B R B PR T RE 2 R E I — AN E B R Ar . BRI iz 2 B8 T ) R A A FE A L S
D-FLME. —JESEAEE (DAO). A NEZE (ET).
5.2.2.1 D-FLE&K I
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JRER: D-FLER 7 P Al B AR =4, A bLAA ™ B 4 BB S 5 A R B It R AR U B T
FeWiTE, PaghiEiEE R, K& IR, MMM ARG RS MRS, MUk D-
FLER/KF- Al W . DRIk, DU A DL 75 5 m e W7 280 MG el i 2 P AR il i 12k 1) 4028

KBS, IR B S BEEAEIE MR LR & & . JEBR1E NAD fA7ERT, FLIRIE
Bl A LR A R R, [RIESE AR B NADH. I\ B JE IR S5 TR R 2B R S A A PR B R A 7 A 2
Rifg B gD, AR S AT . AR AN AT WL G BE TR 340 nm Ab NI EE A R SR, i
HAMRSE. ENEMRARSEN, POEFIR-SAAE RPUET, RIS B I B ik EL
BRI/ ACEAVE N PUEER), DR BERR AN AL BRI S — I E A SR IAT S 0, i FLER R
JEIRBIREE
5.2.2.2 ZJEEACEE (DAO) Farill

JREE: DAO RAZAE T ALY N B IR BT B B g i Ak — e g N, RERS 1L 2 iR A
A B, rTEd AT AR A S P e dE Sl R S5, MR ER .
MG A2 A BESE DAO BRI, Sl Ay PE T o 1M DAO 7K T 4 Sy e i Jizy S AT LA B 1)
TEREVEA 2R FE I B4R, AT VPl I RS B SR

E 3230058 DAO 5. DAO AL &= AR B A A AL, ANV IO = K B S AL g, At
S A AR I A i 2B A (), TE 500nm AbA RFAER c0ge, ik I 2 K RO B I I,
5ODAO WM. CAT FEAS AR B ) vk AT 6
5.2.2.3 ZENEER (ET)

JREE: i NAAAEREI AT, B~ KREMA TR, URFBEE I, W5 RemIR,
WEEZAIM, SENERME. SN R R AT 7 F R R IR i ol WAL 20, 7T
VRGBS AR AR . 4T 58 i 22 3 0 52 2 W 0 40 o 1) 25 3 1) LR b o

YHpE N E R AR Z PRI . HR 2 02 A 22 IR M A s A P B b ) — Bh s, X 1E R A & BEZHER
BT R B N T R B 40 5 AR R, BT LAY i N B8 36 . LB PER A R R RIR IR
Ao MLRAT R BukE, A 2 B & OB BEVE) 7 & E «

5.2.3 BFHRUFRFEEINGED T

o2 BB bR BRI B 2 (MUC2) FIULHEARMIAR (SCFAs) & EWsE.
5.2.3.1 MUC2 W5

/B E B t MUC2 55 B R FH BRI S 2 ML PR (ELTSA) €
5.2.3.2 SCFAs & &l

P A~ o W) 5 o B2 B T R AU =4, AR T I 22 W5 = i v A A A
WIS R, TRE RN R A 7)o ek, R RERR I ) B O B RS S R B RE Sy A
M) ZAR PR, SCPAs RAREER Y 1~6 MR TROMRITG, FEARMPE. CMR. Wl TR, 7T,
JKI 5 IR - SCFAs & FHARTH MG T 24048 8 T KRk A & M4 B T8 S A AR A G, b SR
AT T RYY o 5 90 %A b . SCRAs [ I 7 AR A S B VA (GO B (1A 5 LRI FH (GC-MS D

(D) AL (60

Kt 60 mg FEAE 5 1. 5 mL BEERER GBI G5, A 0. 1 L BERRIIL, DK IR e 3L 78 70 T R
12000 r/min .0 10 min, BRI, AU (GO Kl SCFAs &8, S8R GilkHh DB-FFAP
BAVEHE (30 mmX 250 umX0.25 wm), HEAFIEE 60 C, RIEEFEIIREE 250 'C, JK/7 15 psi, &
27 nl/min FEEAIRITIAEL 3. 0 ml/min, ATALIIZE FID RIS, AL 280 °C, MACILHE: 29 mL/min, HEFE
B owl. HER. R, AR TR, TR R Db, ARAEAR BRI AR 2 bt
2, SR K SCRAs 5

(2) “UHRE LS FEIEH  (GC-MS)
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BUEEAEFIIN 2 mL BEERISE (V. (BERR) @ V (EET/K) =1:3), RiE% 2 min, A 2 mL
CBFZERY 10 min, 4 000 r/min IR 250 20 ming 25005 B Z8EFE, B 2 L ZBFAEH, 4 000 r/min
IGRE L 10 min, BEOEFEXIE OB, BHIREDRRGIFERERZE 2 nl, T -
FRiE . IS E: @ISy HP-INNOWAX i kE (25 mX0.20 mm, 0.40 wm); AHIEANVIE 100 C
{#3F 5min, L5 °C/min F+ & 150 °C, FLL 30 C/min FF & 240 C, f54F 30 min; #EFE IRy 240 °C;
BAMIEA 1.0 mL/ming ANR. FUEFA: HFRGE T SRR 200 C; fEHZiREN
250 C; ZAHAN 70 eV B FHAMSEANERE T 60, 73, MEERIIRI & &% FUHHE .

o= (p XVXN)/@mXM)
X o NI EEERR BRI & 8, mmol/g); o JNIRFRI E Vi b 5 i 07 R (1 B Bk, me/Ls V
NEFER, mL; NAMREREG n NS, g MONEE/RIE, g/mol.

5.2.4 MAFHIRRIEFEINGED T

AR RIEIRE A sTeA MBEIERAER T (IL-4. IL-5. IFN-y . IL-6. IL-1B%5) /P&,

D5 7774530 R FH BTG S 8 MR P 136 CELTSAD I o B H i 4H 21, 70K PBS k1 BY IF,
N F E N TS AT, AR IR 22 22 R AAR; 10 mL BRSO & I 1~2 mL 423 A
Ve ImAH LR, EKIIRE A 30 s; VK EWE 10 min, 2% 1.5 nl EP &, 4 C. 12000
r/min B0 15 ming /NGAr B B3, 8 BCA vEIIE S AR WDERE R EEA3E - 80 C &
UK S8R, SLZIF T ELISA A,

5.2.5 pEEESEHST

ToBE KEUN R S5 N BB 3E 1. 0g, $EEIHERE DNA, KA 16S rRNA =i & 7 v 46 I i
BHE. 0TS 16S rRNA [ DNA 7 8B T4 3G /77, X Bapadd B 1) 4 e B Le g i3k AT 40 T
6 EEXBIXE

MR 52U i 0 ol R e 8 0 1 B A FH A e R I 4R, DB G — AR TR b A D EFE A
6.1 W R EEK

K B SRR PR IR T o 4% 32 B R R ARIRDUBEHL 2 il B RO B4, R AT RESS B R M4
REEZERFRWFEE . R IR RRSE, BT rERL, UOREAR Rttt AN AD
T 25 fil,

6.2 ZXHEMAFIEMERSE

R A I T3 I R R 327 i, xR il 22 B BCR 4 R . 32 kR i 4
THSE] 14 %, ERATPUERE 30 Ko 50 A S R S5, IEW .

6.3 —fRiEHR

FEZ AR SIS T B Bk
6.3.1 —RIKA

BURERS . AR, R, K/MESE,
6.3.2 . fR. EENKRE
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6.3.3 Bt BIIEEKE
6.3.4 BERMILKFIER

M EA . M E T, BB A g0 2K .
6.3.5 EMENIER

BIEEER. MESEA. AEA, KRR, U, s, s,
6.4 INIEIEHR
6.4.1 FEEFS

B HiF A B B S HEE O, JH MR 2 X35 . Wb RGirh, 3 o AR
RS FEMLEERE L, AMEBOR, FSErhS/KEBIK, 45aHAER. W UMEE B i shDhRemss, K18
FERIE T B I R, BN ESUOKEAS, Bia MBUCME T, 7™ E KA e 2 I E LA SR
SERE . B, FEEREKERZ, SEIRREIR, W LAREE N ELE fiEsom . Sksdert s K. o
BAE . FEESVEL YR, R/ MRS R, Bl s 2 r3EfE.

R 2 FHPFELIF it

IHE | RS

5 | HUKEML, TH. Hir, 23R

4 | FERIATHW A WSURA TR, BRI, AN A
3

2

FATWIE, SEFR, MR Ak
FAFRERN, EARTEREERE. Ao, AR SRR R E
1| BRI

6.4.2 HHFIEINRES

M D-FLIR . AL (DAO). AW B S EIE . S A RS TRk SmL.
Tk 5. 2. 2,

6.4.3 FEUEBEARER (SCFAs) &&ME

RAERSEHEESME, BRI T VERRI 7752 0, 5. 2. 3. 2.
6.4.4 HHIREIEINRED T

HIETAERER 16S rDNA i@ & IT, S HCEVIREE I A SR AT S0 AT o TE R 2R P 3%
1.0 g, HHRFLEERE DNA, A 16S rDNA i 5 0 e A Il i i v 7 2% LL 4

7 HBIEALBSERFIE

7.1 BUIEALIE

FIT A 2 0 500 1) I i P [ 5 92 o 7)o B Ao FHBCR G 3-AT S8 i, TH B S 56 3 A A
ISP 34018 BT AT $od LT YME + bRtk 5 2R . — R 204, (B75 54T 5 2255 A 56, T 255,
M F . & F i < Foo, SRNSHBERER LR EN; & F H=Fus (B p <0.05), 45
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WA A B E) 22 A S M R e 2 P 22 SR AL AT — 0o R AL ) P4 501y o 7 LB VR AT e v
e X AR RS o0 AR BT 22 A5 U T AT IE AR B, Rt AR IEZS A B0 25 R A,
A5 BT Gt 0T AR HAN A REE B IES A 807 257 I H I, WSO BRI 6 14T
giit o

P IR A B & oI SRR 2 MR, ZRARETE (p<0.05), WSS RN,

7.2 HERAZFE
7.2.1 SR RFIE

© AL AL 0 2H A WS oW

QU GF R IhREFEFRH D-FLIR. —IEULEE (DAOD. S AEE (ET) —TUH M I AR B A%t
MH MRS, HZERARZNE, TARE 6 fh B — 8 g/ AL Y B BT RE A1

O EFFEIIRETRAR PR 2 (MUC2) MVEHERENIIR (SCFAs) & R P ARAE — WU R X [
BRI, HZERAREN, AR b B — R G /N AL B R T BRI

@GP e B Th BEFR bR S e BRER ) sTeA BORAU N AL B30 0, HZERA R ENE: MR RAER
T — TR AR R IR W] R RS, HZE R B . WHE 232 R i B — E B /D B S
BEIIREMIVEF o

@AW Th REFRBR T a. SUSFT B A/ BRFLAT B (BRI e s AR ) R I, A & W e W B A1
B. SUBFF A/ ST B (B e ai A ) WL, A F R C XU A/ LA (B E
BB BRI, A EHE R RN, BN e AR T s A RSN E . £ DL AR
AR 2 B URE AT B T80 P T R S SR SR B A

PRAEA B SO0, FeAt DU ST RESR b oA PSSO B, RT3 5E 32 10 il 50 /D BRI R R D RE S 9 45
R, BAUEE N R R R RERIME .

7.2.2 NEABKWERFIE

ORI SR I e &
QWU P E B FR DR fRbR b D-FLIR . —MELEE (DAO). B AR R (ET) =T — IR
RUXTRRA IR R PRAK, HZERAG REME, PAE 2R S BAT — & S RN U/ Y3 B e Th RE 1 1R
H, S5 F .
W BRI REFR bR BEARITRRE (SCFAs) & SRt REZHIA 3 hn, HERA REM, A
AN S B — i e R R T RE R, S5 SR PH .

@ %92 5t e T REAE b LR 2 A Rl A — TR R OB A0 R B R, e g R . T e
SRR i B — 8 SGE R S  E B DI Re e, 45 SR PH

OB EINRETRb R, a. BUBF AN/ BN (B E AR BB, A5 W GH B
o b, SUSHFFBEA/BFLAT B (BSR4 ) BRI, AEREBRD . o ST E M/ BAATE (5]
e AR RN, AR S0, (BN A e R T 25 A B e . fF & Ll AT —
T, AHE A2 A B TR R E R VE T, 25 SRR

FEEVP o R G, FAL P T RE4R bR A PRI BE M, RIVAT ) 52 300 i A B5GE R A  Bh ET
REMITEFH .

8 SRS

SR R SR SRS SRS AT 2 Bt A RIS 2 RGN G 0 Hr IR Bt el ey Al e =

10
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FRETLIEV G BL SR FF IR AU (P B SR 22 . AT IR AE dh L AU R ORAT 8
Pkl (i) BFEE =500 g, WARKEM AR =50 nl.
SR T IE S A D N A4

f

L

KR AL R

S H 5

SCEARE, ARSI SR KA TR ZREhY) (BIEEY) ZOKR;

LY TTE, WRFEARAITTE

SR 500, WIEBIEG IS R P EMbRMETT 2 . REME NPUE R, FFRAATALE
Kot o AR A5

S5, BERTSZARRE il ) SR 45 R g Y HE s

Bk, s e 9 K I i A T B AR G R AL B R A7 A
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