Vol. 23 No. 9

0 FOE B a2 R
A Sep. 2023

Journal of Chinese Institute of Food Science and Technology

=18 BRIk Bt/ RS B R PR T B K S AE AR
WEHK, BEH, ERE, BEA, EEE, LEP, LA

(L& T Xk% L& 200093)

WE B8 AR & &SRR (HSFD) & B i 5 5 o) i v B K K P 69 vl 7 o 3R SPF 48 C57BL/6J R it 4T HSFD
TR 4 KA ARG A (LED)AE A sF p8 2 e fle AR X de R i ikt R EKFARMXEZERFORE L,
%R .5 LFD 4856 ,HSFD "% & T, 0 & % M2 B 8% (TC) A %5 £ 5 & & 2 B 5% (LDL-C) ,H b = 85 (TG ) 4 oo Mg 45 47 2 A0 7+ &
74% ,34% ,105% (P<0.05) , & % % fig & & A2 Bl 55 (HDL-C) & & KK 36% (P<0.01) , JF Ik % 22 4 & 2% I vt o 5+ % R 4 |
F W HSFD T 3R 38 & A ST B Jg A 55 4L 2 s 48 0 R 5 R AT 2 HSKD s 5B AR A A e b 0L | & % 7 3 48 20T
%~ (DAL) | %5 1 28 22 R 3T B AL 4 B (MPO) 7 M £ % 3% 3 (P<0.05), % B & & & 2 PCR A= B B¢ % 0% (ELISA) % il 43 25 i 48 28
A 9% 3R 5 B (TNF-a) X B T &k 23542 & (P<0.05), 571 HSFD A R i sk T 42 % KAk & o xF Wi B I o 8 o A7
27 HSFD A~ R 25 M b B 28 28 & & SR M fm IR A | T8 R 45 AR BOR AR AR IR Y A AN SRR 8 (Z0-1) ARG
(Occludin) £ & & (MUC-2) % 5+ 5 48 % & & 69 2k B Rk K P 235 4K (P<0.05) . 9% 3 26 R 277 HSFD /) R %45 W 41

229 7Z0-1.0ccludin & & K F 2 Z BAK(P<0.05) . 7+ #0583 X F 472 3 B 48 (FITC-Dextran ) %~ #7 % = HSFD /) & 87 18 i@
FEHREN I, % HSFD & F 8 DA M AR B EEL AR MmEFES e REmE LT EERAE, AW TG AW E R

MR E

KB HE HERR; MERE; MEFEHR; BBEEH X

XEHRS 1009-7848(2023)09-0079-10

BE & AR T KRR, BORBZ B9 A2 HE
WAL, XS5REIBEA S, @i, SIBRE
(HSFD) iy 01 58 A2 3 B IE JB 9 o0 X 22— ] i
PR — 2 ARE . HSFD HA 5w pe i, 40 i
N IR N1 R v S o i [59 r Eat
TR, AR D5 2H 400 R S0 AR 2 5 | il s AT 2
RE S H , S TAE hoe Oo  BTR AR ZE S IR SR K
g WUR Y, 22 ORI 9 d s, A BT 40 A  AfE L s T IR
B ATRNUA A S, 51 4 518 M 40T Ol
B MBI I KA HAE N 7 2 3 2 i e
PSR AR 2, U S A DG 32 A A i LA

oM ZORLAR T e 5

RIEE MW (inflammatory bowel diseases,

IBD ) J2& — /™ T 52 W) 18 2 A6 3% o 1) S e ML) 2%

Wi B
E&WAH:

2022-09-18

] 5K 5 WF 22 31 & 5 H (2018YFC1604305) 5 |
W TR A W H (2019-02-08-00-07-
FO1152); i 7 Ok 2 A= A0 €1k 5 5 (SH
2020170)

AP Ak, 2, WL

KKZ%  E-mail: dreamup@163.com

E—1EE:
BIEEE .

DOI: 10.16429/j.1009-7848.2023.09.009

v B miE s, IE K E 20 IBD W4
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HSFD X /)y U455 % 14 4 465 W L I 285 W R E 1Y)
S IR AN A SC 4 HSEFD X /)N B 3 Bt B
ifie A K LA B &5 i B3, A 4R 98 HSFD 5
IBD (M INFEIR R | & A ML DL B3 B4 38 WA T
J5 B S

1 MRERE
1.1 ¥ 5

S25% 5 R I SPF & C57BL/6) /ML (3 A
U HEVE SRR 13 g2 o), LG Sh W 1l A
AHE 5 - SCXK (91)2018-0006, W F 1 if i 314 4=
BRAUITE T LR s & B IR . R UEDENE B 5
RO S 36 S Wy i RL R A BR A A, O TR
2245 AR 7 FORE 2800 i T8 Y B e, 6 BERDRL
BT RAR P, b | IR TR TP26303 Al
CHE | ARAR IR 1T TP26342 341 R i 7 4% JE 1) A
PHCA RA A oy 23R 1 R,

i 2ok 8 AL ) Bl (MPO ) 12 77) & | 5 JE [ B2 (total
cholesterol , TC )ik 7 & . H il =Bk (triglyceride, TG)
WA & % IR R F IR [ B (highdensity
lipoprotein cholesterol , HDL—C )i 71l & | IX % B g
M A A [E EE (low—density lipoprotein cholesterol,
LDL-C) 151 & , gm0 AR ) T R 0F 52 T 5 i By
ML &, DR A BT RDET IR K &K |, Sigma; T
ZUY AU AR [ 25 58 A Trizol \DEPC
REERK B T AR R A Sl =
J5t TC/K &5 (43 M7 46 ), Thermo Fisher Scientific;
% sk ik f) & HiScript 11T RT  SuperMix for
qPCR, 4 &5t i M B8 2E ) B B0 A BR 22 v 5qPCR
SYBR Green Master Mix, W4 ABRA A ;5]
Py eh A8 K PR B S B R TR 91 3R b 10 A R v
(FITC-Dextran) (43 i & 40 000), _FgiEnt A
VIRHA BRZ A 5 Oceludin HLA ZO-1 ik, Ab-
cam; ELISA 58 &, BT,

12 NHFE5EE

SpectraMax i3x BYFGEHR AL, B4 F1) 56 45 43 1A%
A PR GT 200 WHEEAL, JbmUHS B 18 2 AL 25
WA PR A 3-18K ¥ VR 0 AL, 2 [ Sigma 24
] ;Bio—rad S1000 #6 B PCR A | HL ¥k A | 5E i 1l
BAL, LA SR Bio—rad A fim B2 7= i g A R
F) ;NanoDrop 2000 43 )% & i1, € B Thermo

Scientific; Light Cycler 55 i} 2¢ )% & 7 PCR Y, %
25 PR A WY R AL, 8 Leica RM
2016 fe5% ) R ML LIRS J B, LR A JK-
6 A=W H ZUMERE bl W BB, JE B E100 B AR )
i TUBRE 5 B B R A ML, AR RE 550 D,
1.3 o EFnitiE

/N BRAE R PR R B 45 I (2242) °CL I Hy
(50+10)% , A AR & KK, UL 4 g/d BB AS
% B 12 h B ASRE TSR], 30 S g
)R 7 77 i e R e ) A S SI2 6 B0 4 1 R O 1) 75 R
REERLE AT, AR G S 2 B oy
FIE T B 48 B A bR e, HEHE SCS A 18 HF K YSB-
2016-97 , ¥ 1] 5 ; SCXK- (I )-2013-0006 ,

NG 1 R EE AR SRS, BEALAY R
B BRI (HSFD) 4, ARobE A (LKD) ZH P2 |
g 8 N, kB TH 4/, Sk, &Rk
NIRRT, B85 R NRES R, 5 2 KR A
AR BR B A4 5 XA B, 57 Z0 0 46 If Y RE &, BT
1.5 mL R ELE T, Zik#HE 30~40 min 42
£ ,4 °CF 4500 r/min &0 10 min, /043 2 00
H , A -80 CIREE LA 1, 0 e S 52 VRl T3k
I N e S e e e R S ES s M al Il

x1 REBRSER
Table 1 Diet composition table
PR3 2R R @A B RARE IR ARIRAR R
B Z IR /g 195 154
e 133 491
WA lg _ 126
R AElg 342 95
A4 g _ 10
Hid/g 210 29
e F g 60 48
B i A e A K g 58 46
fe B B% /g 1.5 _
TBHQ/g 0.042 0.01
Bt/ 1 000 1 000
it 2 /kCal - g 4.5 3.6
&8 % 15.5 155
B KA B4 1% 42.5 74.5
g W 1% 42 10
B3 /% 100 100
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1.4 ZWH*

141 /NERIE G S8 BU(DAD PFor i T PEAR
S [ 25 B A AR Kk R, g R /INERL DAT i
ATUEINT DAL AL 45K 8284k 5 il 17 &0 F 2S48 )P
A o et 3R] A e S v AR I, P A v IR
2,

1.42 I ARSERIE /N ELIE T TC TG,
LDL-C HDL~C & f# BR ) & 2R e

1.4.3  FFUEFNSS I BEAA RGN A TI0 AT O
A HE Je(o, 25 1 % HE FIBTA B 22 e (6, hr
O J&—FE A G RL R S — i Jig i 550 Fn e g 5
WA mAL b ryigm, T 2aHAg b igm
HRAETE L, HE Y (g i (i 40 M A% 522 0 55 65, 2
i o D S A 2T IR A — b R A A e
B, BER ZRUZ R T Y e R R
75 Ak FH B IR W R AT PEAG O, R I A2 i 20 4R
FHZ B WP B E 24 h 5, H AL K Ab #1350 4
B V)R B R ORI 45 B RN IR SR R KOS B
rgets, oy Wy AR ERAE (I 45 B U v i 4 B) R
B (pH 2.5) Y oAb B SR 5 7F B I B T UL AR 4
i 175 150 18k A0 403 195 O

144 Z5WHKEERME il 5 PR BN BRUES
T, R RO & W AR i AT TR

1.4.5 B E LR IE Y METRAR 25 I 4 2T
It e IR R EA TR S A B G /)N R A
I 2H 43 MPO 3% P

1.4.6 FITC-H RN /NRpEREE /R
BB K 40, SRR YO R broic A R
(FITC—Dextran) (100 mg/mL, JC & PBS Bt il , 4> F
Jii £ 40 000),120 pl/H L HEE /MR #EH 4h JFIR
BRI, ML K i B 30~40 min, 4 500 r/min &5
> 15 min, W4 100 L M7 . # 100 mg/mL 55
FR ¢ e E bR i # B (FITC—Dextran ) 75 B 4 b
HESh . TERCE DKM 485 nm, & 5T A 535 nm
BS54 R FHE BR 4SS RO Y BE (B (OD B!,
147 /NEREE i 2 21 B 8 12 42 2 1 RN R 1
PRI E A2 1 em, Trizol ¥ #EH RNA |
MR8 S Bt 73700 & B 5l cDNA, Kl 45 4r i
cDNA B T-20 Ch{fEs H, AT RO T-80C,
45 qPCR SYBR Green Master Mix i F 223K Xf
70-1 Occludin MUC-2 45 5& [H #E47 PCR 099714,

x2 EKEEHERTISRE

Table 2 Disease activity index scoring standards

& o/ ) AR
HRETHE/% REHEK 5%
A AZ
0 JEF [ oo FA P 0
1~5 A H [ o FA P 1
6~10 A [ oo 6P 2
11~15 A [ ofn. B 3
>15 AL P AR o A 4

HPRT1 YER NS E B, 51 9(E Bk 3 iR 2724
AT A A eIk
1.4.8 #EmAH4iH 7Z0-1 . Occludin ,Muc-2 ' TNF-
o JL-10 FEFEAH X LA | E  [F 1.3.8 15/
Fi, MESBH Z0-1 ,0celudin Muc-2 TNF-
o FTL-10 (5L AR A 5, 519750 3% 3,
1.4.9  RPEDOCIEEE B E 25 I H 2 Z0-1
Occludin BYFiE B 1~2 em S5 H A UE47[R] 1.3.4
WAL YR R ST 2 IR B | R R PR
&2 WA AT IE R, A SRR HIE PBS ¥R 3 1K,
R 5 min, A K5, Il 2 i 9 A, = IR
30 min, J 5 3 R 3 500 A 4% — 5 b A Y
—$i,4 CWHE R, iR E R 30 min, PBS ¥t 3
W, ABFR S min, ZRIRK PR 3 K, BEIK S min, iITA
POARICH bt , FIREOEIFE 30 min J5 PBS &
KT . ZOLE AW 2 A 10 min, PBS
BRI AT YR, B EE DL LA B e —h
155 2 W 8 58 U bR . Bl , DAPI &% & Y
WEOEIEE 10 min B A BEKE , 7E A A Lok &
WK TR (RN I K 330~380 nm, &
P 420 nm; FITC 2% 563 K I K 465~495 nm,
KK 515~555 nm;CY3 20063 & UK 510~
560 nm, & HF i 590 nm™, [l J5 H Tmage J #47
YNGR FE B E
1.4.10 ELISA il /)N B 45 1 4H 21 b TL-10 \ TNF—
o MK B 2~3 em 45 1 0 R T JS S i 2
SIEW, —FBCR FH T4 1 PBS(pH 7.4) , WFB% 583
J& 10000 g #5.0> 10 min, B J5 4 B8 ELISA 6B 45
W 3 AT ARG I
1.5 HEFKITHHT

Fr A LR AT 3 AT SRS, B A R R
S H PR E2ZE . i ] Excel Y7 Bl B8 A0 21
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GEitalr SPSS 25.0 HEATHLIN R U 2270 H1 (One—
way ANOVA), 4 P<0.05 B}, f#i ] Duncan ¥ 35 %

HeAe A% 21 6] 22 5%, P<0.05 A Geit 2% 5

%* 3 gPCR3sI#F 3

Table 3 Primer sequence

AR ez

HPRT1 F:GAAGGAGATGGGAGGCAATCACATT R:AATCCAGCAGGTCAGCAAAGAACTT

70-1 F. CTTCTCTTGCTGGCCCTAAAC R:TGGCTTCACTTGAGGTTTCTG

Occludin F:TTGAAAGTCCACCTCCTTACAGA R:CCGGATAAAAAGAGTACGCTGG

MUC-2 F: ATGCCCACCTCCTCAAAGAC R:GTAGTTTCCGTTGGAACAGTGAA

TNF—a F:AGGGTCTGGGCCATAGAACT R:CCACCACGCTCTTCTGTCTAC

1L-10 F.ACAGCCGGGAAGACAATAAC R:CAGCTGGTCCTTTGTTTGAAAG
2 #RENWR Jeta R HSFD /N BUFFBE 3 T3 2 41 (U fig i
21 SiE SERENRERERERITHEESMN ELJIi B % R FUER  LFD X B2 H fig ¢ 51 /b

SRR 1a BR 40 1 R E I
MEFE S HEAT HSFD T3 4 J& , &l le 853 BoR , #8
LFD 2 ,HSFD T~ 7 2 % 4> J& 1A 1) i 0 fg 2 1% n
(P<0.01), HE 1b FFIEE K AT %, HSFD + #idl /)
BT U 2000 M B, B R 59, 5 5 M I I 42 | X
A RE S H I R 0 B R R s U AT O

“
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Fig.1 Effects of animal feeding cycle and high—sugar
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A, FFIE HE 3 7R HSFD /N BUTERE B 28 1
L B RE T A0 SRy I (A 1 SRR T Sk
JIE R ) 20 LR IR K B A 7 1 (18T 1b B 7 Sk BT
7N ), 2 AU i 52 40 B TG B B B, T LED X B

(B)FFHETE & AL O LA B HE Ye € (210 7 Sk A0 E 48 2 5
R S AR 3R AR RE A R I 0 Sk AR A M A iR, x200)
T race—m b RIRA b d 100 KNG, e d-ih
2L o et e [-HE e (0,

R XA R E K AT RE R I

and high—fat diet on weight and liver of mice
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2 AN M HE S 3 55 TR A S8 3L, Rl LR BT L 2% 21 )T
ROLE R UL, HSFD 251/ R Eskotit, 5
S50 T T B, X U 40 A i AR 40, PR A
BT I 3k 3 AR SR AT R 2 5 LR B 7 1R AL A A Ak O 5
i JEF i Bl 32 10 52 i g 3 4 e
22 EHE.SEEREx/NRMmAS IR m

25t 4 R E T2 )G, X/ B E 8 A
AT E , AR BIR, 5 LFD 4148 Lk, HSFD + il
H/NBRILE H TC TG (P<0.05) LDL-C & i %
7 (P<0.01) ,HDL (P<0.01) % & & & F % (1
2), M HSFD /p M TC TG .LDL-C % & 73 5] &2
F T 74% ,34% ,105% ,HDL-C & & & & % ik
36%, ViHA HSFD k& 4 J& J5 3 5w/ B Ag
RA . HSFD THUG e 2Bl Wi R s m i
S 2RI REE & AR AE | O T RETE AR A 5
ik s B A AR 17
23 EHE.EBERE/INREBRRARGEE
b 30 A

ROk, 5T HSFD J& 15 2 X /N B 45 1 i
o, DAL VF4r BRAE TE — i R BE [ 3RAE 45 11 R AE
AR o MPO S22 —Ffr = A7 AE T v Mo 20 Jf 1 75 1l
IRER 1, 2 B A (2 AR, b 20 B o AR
N TR SR N S oy = R T8 Y (S e e
20 M i UM 2 RAE M B A YRR Z
— T T T R AR AR 2 b MR A R R AT B
il USR5 i 8 kAR AR IR R
Z— I H FITC=Dextran 1] Lk P20 5 i i Bt i
) 58 R

XF/N A I B AT S, 45 2R o HSFD 1
J& DAL P4y . S5in 414 MPO 361 B & i m (&

51

4F

PR 1T 1 46 %

Disease activity index(DAI)
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Fig.2 The influence of high—-sugar and high—fat diet
on the concentration of TC, TG, HDL-C
and LDL-C in serum

3a.3b,P<0.01) 45 5 K B 4 B2 (Kl 3¢, P<0.05) iiE
W] HSFD fef SBUNRG R EE, HENT
PRI WE . e g1 kS5 I g RO A AN R B
W BN =, B FITC-Dextran X} /N 5L 18 5 [
1) 308 335 PR FEA TIN5 , 45 58 7 HSFD T 14 /)N B
Ifil ¥ 7 FITC — Dextran A9 i & ¥ R (0.066+
0.006) pe/mL, 25k LFD IR 41K 1.73 £ (P<0.05),
XAEW] HSFD 15 2 52 & 1 /0N U 18 e st
#EM (K 3d), HSFD A4 A8 i 38 5 25 1 0 45
MPO % ¥ L) K i 18 Bt e i 375 M | 3 nT RE 2 3 B
BERM R ECE FWREA B, 53080 W R N %
WV SR BB IR | W e R G O A
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e
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7
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o

s

RN TP

| =1
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o R A
4151
Group

(d) B TR 2O 3R 10 1 Rl

TE TR ] 367 35 M 25 57 (P<0.05) , 7 B AH [l Fe 7 8 b 35 P 2 7
B3 BH.SEMRE/NRLERERK IS EE S0

Fig.3 Effects of high—sugar and high—fat diet on the symptoms of colitis and intestinal permeability in mice
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=AU

M /N RS e R A T WE AR, Ik
HE— 2GR 9¢ HSFD T 1002 5 %/ B 45 1 R 40
SURIBRZ TS B T 4000 o 1 5%t /N RS A8 2E 4 7 0L
g, MR 4A Frs  HSFD T 41/)s B2 AH 55k T
H 5 T UL 2 1M (B 00 (18] 4A 21 @i Sk s ) fi
W o 0 T, A R, (R 5 R BRI A7 OO ™
HOLFD 21/ BRI E 3 5T A 40U, 28 e it
WA MM, 5 R4 R —% HSFD +
TS5 T NG W A KA WS R BEA TR P
Yett,, h HE Y@@l %0, HSFD T 4/ 45 W 25
I H 308 RE P A = (6T 4B i Sk B )
Gy s A5 A BAOAE (6] 4B SR ET Sk TR ) | b 4
Mi¥h 2 | 1R 25K IR ARR 4H M ek 2 LFD 40
N L R S R R RS s B AR A, WA
S M 4 AR IR T SRS R G, A SRR
S b VR A (R 18 0 R LA A IBD AR HARic .
FH BRI 2 el Al (&1 4C), 5 LFD A,
HSFD 4 /) B8R 10 20 3 it B 2 020 8 ik
JELE R IR | X S AR AN KB %, B
EWREIA S FEATE BB A, 1RE LT
L M b IR 4510, 45 A L L 45 SR AT 0 HSFD (4%
A SSRGS I 1E % 5, S 80U b R 40 i 45t
Wi, R4S B B 0 A K TR B NS B T B
J 2 R UL . R BE SR i ORI
L 2R | 53 DO G A i R VRO T R IR R B A
AT S50 T2 5 2 e 2 81 e R0

25 ERE.BEIEXMEHREHEXEARIEN
A

VR W58 % B8 HSFD 8% 38 1 I iz 5 3 vk, %
TR BB E R AR IA R B AZ R
Wi, i 3 3 3 1 1 2 B TR 2R — S A )
TR (TIs), B ZEFFE 1 B2 40 A i 52 3 M |, IRl B &
PEFLBRBETIRE , B 1E M B P9 A8 B80T 2F A B a1
70 ARG R R A PR EA ,Z20-1 2 E%
EENEREN, B8RRI e b
KM, 7E T)s i OERAER . MR
W1 ,20-1 FEM MR T B RN &4, HER
KRR TIs DIRE 0l GE3Z 252 M, 1M TJs
DRk e I GE & IBD A& B9 AL 1R P ™, Occludin
TE TJs Y57 [ 2y 58 FH A 42 K 03 ) i i A 38
AE EEAEA], BE AR AR T i IS A 3 i T
025 KT BB, MUC-2 i b i 4H 4R Y
DR 20 0 %, 38 A1 /N g K P, HoK ST B T g
52 M IpiEBRA X, Mk MUC-2 1)/N & 38
i R kAR

A GETE FE F A K b HSEFD X 36 18 3%
PR XS5 I AR OB AT T e . Wl 5A
flin, 5 LFD X HEZHAH b, HSFD i 4H Z0-1 .
Occludin Muc—2 iX 3 F 5 5 25 11 3 B ) AH X 322 3k
)RR H 22 5 B 3% (P<0.05) , HSFD X} /N R &5
MUC-2 K& PRAH X 2 35 5 1) 52 i 5 Bo) ) B i s (2
g —3, PR K 5B FiiE 5C s,
HSFD - F2H 3 9 Fofr 5 285 3% 42 2 11 36 1 B0
Wb, HE5 5 BB SR LFD 2 Z0-1 ,Oc-
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Fig4 Influence of high—-sugar and high—fat diet on fecal morphology and colonic epithelial tissue of mice
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g | B b =)
% 16l I 5 L I R
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g .S L4 5
47 i 5
K2 b mE
= g 0o
o 2
= =
Z0-1 Occludin Muc-2 = Occludin Z0-1
(A) (B)
a b c d
a b—HSFD w5 w5 e 40 ¢ . d-LFD A A% i 41
70-1 .Occludin .DAPI(x50)
(€)

T FREAF R R BEEZES (P<0.05) 240 50ERIE Z0-1; A 9EHRIC Occludin; # (AR IC A0 A%
B 5 #ipERAH Z0-1,0ccludin MUC-2 EE X RIAZIUK ZO-1,0ccludin ZRRAZEARERE
Fig.5 The relative expression of ZO-1, Occludin, and MUC-2 genes in colon tissue, as well as the staining

and quantification of ZO-1 and Occludin immunofluorescent protein
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cludin & FIHEFI 55 H &Rk &, i —2
HSFD 5% 1 7 18 AH OC 5 %5 % 45 2 I 3R 3K X/ R
Jo i B B HAT — RS | B B aE s
Al RE SR BT o o A TR SR P Jo ) Rz 98D T
YOI B P A R 7 A AR E R 5 AR,
26 EHE.EEAEMINREHALRRERTFTR
b2y : skl

L2 Tt HSFD 48 A 2 LR 7 A 2 5E X
N, 2T R HRGT W 1 A 1) 9 0 T Rk L Bl
RIEH BT R Rk TRA, YZRRT
Pt , Se R 5 S B0s (2 RN+ 5 IR
TZ KM FEIEN L, AN RXH
PEAN LIS oAb SRR . TL-10 AR 4N
M PR A PR, BT JAKT/STATS 8 %
2 LA o IR T — A s AN i T PR A AR R
RIEMRAEN , 5 UC W kA ™ g IR sE R
T TNF-o & EZ W SIEWR SN N R Z — R4
REWHLHI P —FPEERRE T, BT LIRE
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Fig.6 The effect of high-sugar and high—fat diet on the expression of inflammatory factors in mouse colon
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Effect of High Sugar and High Fat Diet on Intestinal Barrier Function
and Inflammation in Mice

Shao Junlin, Tian Miaoxin, Wang Fukang, Sun Yiwei, Wang Guangqgiang, Ai Lianzhong, Xia Yongjun"
(Unaversity of Shanghai for Science and Technology, Shanghai 200093)

Abstract Objective: The way of eating has an important influence on the intestinal immunity and inflammatory environ-
ment. This article examines the effects of high—sugar and high—fat diet (HSFD) on the intestinal barrier function and the
level of inflammation. Methods: In the experiment, SPF grade C57BL/6] mice were selected for HSFD intervention for 4
weeks. At the same time, low—sugar and low—fat diet (LFD) was used as a control to determine blood lipid-related indi-
cators, intestinal permeability, inflammation levels, and related tight junction protein expression changes. Results: Under
HSFD conditions, the total cholesterol (TC), low—density lipoprotein cholesterol (LDL-C), triglyceride (TG) and other
blood lipid indexes of mice increased significantly (P<0.05), and high—density lipoprotein cholesterol (HDL-C) The con-
tent was significantly reduced (P<0.01), and the pathological staining of the liver showed abnormal accumulation of
adipocytes, indicating that the intervention of HSFD caused the disorder of lipid metabolism in the liver of mice. Further
analysis of the symptoms of colon inflammation in mice showed that HSFD mice had blood in the stool, disease activity
index (DAI) and colon tissue myeloperoxidase (MPO) activity were significantly increased (P<0.05), real-time fluores-
cent quantitative PCR (Quantitative Real-time PCR) and enzyme-linked immunoassay (ELISA) methods showed that the
expression of tumor necrosis factor (TNF-a) inflammatory factors in colon tissue was significantly increased (P<0.05), in-
dicating that the intestinal tract of HSFD mice is in a mildly inflammatory state. The analysis of the intestinal barrier
function showed that inflammatory cell infiltration occurred in the colonic epithelial tissue of HSFD mice, the crypt struc-
ture was destroyed, the goblet cells were reduced, the occluding protein (ZO-1), the occluding protein (Occludin), and
the mucus protein (the gene expression levels of barrier-related proteins such as MUC-2) were significantly reduced (P<
0.05). The immunofluorescence results showed that the expression levels of ZO-1 and Occludin in the colon tissue of
HSFD mice were significantly reduced (P<0.05). Fluorescein isothiocyanate —labeled dextran (FITC —Dextran) analysis
showed that the intestinal permeability of HSFD mice was significantly increased. Conclusion: HSFD can cause lipid
metabolism disorders in mice, destroy the intestinal barrier function, and promote the intestinal tract to be in a state of
inflammation, which may cause chronic intestinal lesions.

Keywords high-sugar and high—fat diet; intestinal inflammation; intestinal barrier function; chronic colitis



