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Abstract: The gut barrier consists of mechanical, immune, chemical and biological barriers, which plays

an important role in maintaining the homeostasis of the intestinal lumen and the integrity of the intestinal
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epithelium. Firstly, hormone level tests and open field test were used to verify whether the mouse chronic
restraint stress model was constructed successfully. Subsequently, conventional histological staining, im-
munohistochemistry, TUNEL immunofluorescence and ELISA were used to investigated the effects of
chronic restraint stress on mice gut barrier. Our results showed that compared with the control group,
chronic restraint stress significantly increased plasma NE and CORT levels (p <{0.05), decreased the
height of small intestinal villi (V, p<Z0.05), increased the depth of crypts (C, p<<0.05), and decreased
the V/C ratio (»p<C0. 05) , the positive expression of the tight junction protein ZO-1 (»<C0. 01), the num-
ber of small intestinal goblet cell and endothelial mononuclear lymphocytes (p<Z0.01), suggesting that
chronic restraint stress caused intestinal damage and immune suppression in mice. Further studies revealed
that chronic stress significantly decreased PCNA positive expression (p<C0.01), while increased apoptotic
cells numbers (»p<C0. 01) in the small intestine. The plasma levels of TNF-a, IL-18, and 11.-18 were sig-
nificantly increased (p<C0.01), while I1L.-10 was significantly decreased (p<C0.01) than that of control
group. In addition, the results of plasma oxidation-antioxidant indexes showed that chronic restraint
stress significantly increased MDA content (p<C0.05) and decreased T-AOC, SOD, CAT and GSH-Px
levels (p<<0.05) in mice. This study demonstrated that chronic restraint stress can inhibit cell prolifera-
tion and damage the intestinal mucosal barrier function, aggravate inflammatory reactions by inducing ox-
idative stress in mice.
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ZHE ERRE (NE) . B B EE ELISA £l 5 & T R = sw b 4= W A BR 2w (5845 : CEA907Ge,
(CEA540Ge) ; MDA, T-AOC, CAT, SOD, PAS J i g b st B3 AW A B A 7 (58 5. BC0025,
BC1315,BC0205,BC0175,G1281); GSH-Px I TR 5t & i A WA FRA Al (585 . A001-3-2) 5 sh R ZE -4
P (HE) I T H B A WA RA 7 (585 . BL700B) ; %it PCNA g T 10 BT 28 WA A 7 (185,
WL03213); fbt ZO-1 W TR =B AEYEARAIRAE (4845 21773-1-AP) ; TUNEL 43 2 i 57 £ 1
TR IR EWARA T (585 . G1502-50T) ; UltraSensitive TM SPCEL /%) THC Kit i ) & W T 5 1 8 4k
YR A R AR (5245 . KIT-9710) 5 6% BB A H A Olympus 28 6 s A AL, YR L 2235, 8L
P HLIE T8 E SR A ] SO TE 3 IR 25O WL T 7 E Eppendorf 23 A,

1.2 A%
1.2.1 S%Hshdhb £8Eit

8 JE WA HETE R B 24 H, IRBTR (30£2) g, WFE TIREL(20£2) °C L MEE(505) Yo iy S5 5% 3 4 1l 5%
B GEMN 1R 2 A X IR AT T AL B, SCEG AR 9. 00 — 14 00 HA T/ A 1 [ E 7%
H5 h, WIE BTN BRI AR AR, 4k 24 A SCER R RO SRR R . BB AR AR L.

1.2.2 U E£k

SCEGHE 24 d, X REZH L SCG AN BRAE o0 B M R AR S AT 15 (Open Field Test, OFT).
ffi ] SMART 3. 0(SMART 3.0, FHHEA) RGEIC%/DRAE 2 min WIYIRRAT N, GFEEZEHEE ., hl X
OSSR B i X B R
1.2.3 ELISA #n|

RIS 45 HUE BUNRM . 28 4 °C L 3 000 r/min B0 10 min WAL IM K RAET —80 CukFid. HT NE,
CORT,IL-18, TNF-o, IL-18, 1L-10 #: {0 , 7EBFARAL 450 nm B4 AL 0 5 45 FL WK 6 BE A, 2 BB DA B 45 31 5 i
LR TE.

1.2.4 &AM HE 2 &

BUNBE R 4% 2 5 W e W e, RIERCA Y] R, B B TR TR B A E K, &
HE Je @ )53 F B T a2 48 4k, i | Image-pro plus 6. 0 B4 S i1 &5k H F 8T & E M
Wb s g, FiHE V/C HE.

1.2.5 R B4 B g 35 AR A ]

I B0 5 M4 MDA, T-AOC, GSH-Px, CAT, SOD i 7 2 136 B 5 #4746 0.
1.2.6 DR A R IR saF PAS £ &

INHRR G AR HIERY RS . DX ER BT E WA 20 min J§ ARV E M, PBS
PEUE 3 Wn B AREE R MEPUR, — P % IE PCNA = PBS (REURE B HE (1 2 1500, IR ZO-1 = PBS & FUH B
Fo (124000, 4 °C 12 h 8 F —Pi; Pl FPitk 1gG : PBSARFUR BEHL (1 2 2000, 37 CH¥E 1 h, & HLHk
KM (3, 3-diaminobenzidine, DAB) 4 /5 HEATH R F YL Z Y 3 min, 2 1% FE B B2 0 8 W 7K v o ) e &
FER, BB A IRIC . R Image-Pro Plus 6. 0 F A4 418 PCNA ., ZO-1 BH M X 385 5 34 W O i
fH. PAS @i HHRFERIKN &, WA FHBEE K, 2MRE0EST REFIGE, FAKPBES, 1%
ERFRAE 3, WS BE SR K . RBP4 B
1.2.7 R TUNEL %% % &

WO R AT PR E 5 S, AR IC CAEM AT AR C ) 1 h, PBS ¥R 3 K, K 5 min. R
J DAPI i iRz 44 4 8 min. HL2EEVERKE A B, 2 BIFE D¢ 58 W iss F W44 8. R ] Tmage-Pro Plus
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6. 0 BRI 55 20 20 v 21 8,56 ' BH M DX ST 240 WO B 1.
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ST RO B 22 TS Gt B SPSS 27. 0 WM SLREAR T [EKEE (T-TEST) , fEFFA 20 ns
T p=>0.05 BRI Z R ARG G EE L *» Fom p<<0.05 Bl 2ZFAAGIITHEEL, « « Fom p<
0.01 Hdi 22 5 HA G = E L, * x x RIox p<<0. 01 B2 5 BA G 2 XL

2 ZFRE5H5H)
2.1 EMURENH/NRAERESLWIES

SN RELH AR L, ST AN BRI 2 R 5. 59% (p<<0.001), IRIGHIRI A RERE L RAR
BEI2E X (p=>0.05, B 1A, 1B). FZH 25 5 J5 &0 P 41 1 2% & 2= B 1 IR & (Norepinephrine, NE)
1 BB (Cortisol, CORT) s B E LR & 4L F R HCR A&, S0 & B, LA B 4] NE & & B % I
FF 102.95% (p<<0.01), CORT & W 3E FFF 95. 29 % (p<C0. 05) , 457512 1t o8 4 17 3045 50 g 8 A 4k
(F1C, 1D). Wi c s 45 B & B, 20 4 /0 B G I 4135 3h 15 B8 5 25 19 i 135. 25 % (p<C0. 001),
17 s X33 Bl B B 0 /D 63,5 %0 (p<<0.05) s LA NG KIS s BE £ 5. 41 % (p<<0.05), £
A S 50 /N B W B AR IR AT O (1 1EL 1TF, 16, 1HD.
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2.2 EMEHEFEARENTHNEIN

INHR % HE Ye 0 B R 212055 0 0 WA % 48 (I 2A). it i 48 B AR s ik A3 4 (&) 2B, 2C., 2D).,
S5 R 5 1E B LA L SE 86 0 4 i B S B E (Villi, VD4 b 30,96 %, 31.12%, 17.73% ., ZF A
A G L (p<<0.05) 5 FREFTREE (Crypt, C) 4 HI34 N 46. 90%,27. 74 %,26. 01 % (p<<0.05); M E R
JE R B S VR B LB (V/ OO BRAIR 43. 96 %6 (p<<0. 05). Bl 47 R s i G it #E I/ 2E th R S 4 |
B PR AN B AR A T X B AL 51, 95 %0, 41, 67 %0, 34. 07 % (p<C0. 01) , 7R 18 P 5 4l 1 38 v B/ R 38 B
Jt B i 473 .
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2.3 MEBERBHANFEM PAS LBER

TAR . =, MG R A AR BRI AN H SRR EEE N Z0-1 RKIK B ER T
MR 55. 00%,44.89%,56. 19% (p<0. 001, & 3A. 3D); 4% HL I (PCNAD PH 1 2 35 40 i b 2 35 1K
Txt B4 37.13%6,29. 74 %,18. 45% (p<<0. 01, & 3B, 3E)). it PAS Ye €k M Aotk 4 i 4 i, 45 01
718 508 B L AR L L S BROIR 0 Kk S e 34, 74 94,27, 78 %, 39. 47 % (p<C0. 05, & 3C, 3F). DL 4%
SEFA 18 R N S N 45 W Berh ZO-1, PCNA 85 1 FHE 26 2k 2t FPR DR 200 i 55 i
2.4 P7iE TUNEL $@m4 R

i TUNEL e (8 7 5 6 048 1 o 2 10 38oxd /0y B T8 40 B 08 7 0% 52 o 45 21 7 5 % B4 A e
(K 4A, 4B, S5 /NmH 20 TUNEL FHME SR IK W25 PETH 5 29. 896,60, 81%6,37.09% (p<<0.01).
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2.5 BERENENRRXEAREFRIINTLER

ELISA SZE il s, SCu2H 48 5 I TNF-o, IL-18, IL-18 & & W 3 % T X B4 39.14%,30. 24 %,
98. 21% (p<<0.01), 1fij IL-10 & (R T XF IR 4 13. 85% (p<<0. 01, I 5A. 5B, 5C. 5D). K T H W R B JE 75
1 /N BRI R O AR . ARG RN TN B R AL PR A R AR fh, SIS R R ST RALA L, SE
M3 MDA & B30 43. 44 % (p<<0. 05, 8 5E) ;5 1fi T-AOC,SOD,CAT,GSH-Px & & /b 49. 65% ,
15.47% 447.75%,35. 08 % (p<C0. 05, & 5F, 5G, 5H. 5. LA b 52848 B3R AL AL T 240 I oK -, 3
A1 1 R 2 7 i 2 T BUR AR R R A0 B DY T PRI . LR T R AR B ALK A A
Pra AL RGN LR 58 0
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/N B T A E R A R A, (A AR B 2 R A G L A HUS i ELISA 5256 K6 ) %)
P ME A N 3N UMK NE A1 CORT R K50t Al 835 1 FF. Wik OFT S2 80 25 5L % 3052 56 41 /N
AR RAT K. o S ST S, 18 R AT 0 R 3 RT3 4R /N B 3K NE R CORT /K. # /3
ZEET O T 18 IO KT PN 0 2R G I T AR 0 B R ROV FH G & B, 3K CORT /KB E £, ifh
SRR B A B 5. . AR 5 HE— S AR AR R Ot /N BRI M S5 B 4 A R L 5 S S T i R
WO E B E AR, RSN, V/C W B ML, N RIS T L R as i e sk, B%iE
P R 0N R 5 AR MBS B o2 v R R B D RE AR . R RAF SRR W], — BRI R 4 M B IR
2B 1 P R 50 B B B R e R ORE . A B Y A T g s A U D R AR I T b B i AR
F ZO-1 B RIBE O, 45 Rk B8 AR 2 i R W BL B % i 8 1 Z0-1 RIX T, 38R L R HLA 5+
WAz . AROIR AH R M R AR i R AN, R AR b R e RN AT sk A A L. R, ARIR
20 R P S KRR A W 22 . AR S P PAS Yo (o 45 5 R 08 M S Al R N BOMRIR 40 e B0 3 s , BR
1 %66 R5E 5 o o B 22 B . Ak S e B S A R SN BRSO IR A A B L R RE R R
0. AR SCWRST I — A5 F B 18 R RS 3 sTgA KT, JF 5w/ BT 45 5 B B 1 R P b B 4 i 4
L XS AT G T R P B B I E 4 I 4 T — B, RS N I e ek /L P R 20 B A Ak L 4
P 400 SHe ok S i T 92 IR

FEAFLEBL T . N LR AT A TR HT . Ak T T RIIREE A, AR R ISR N &, gs AR T
T SR A Ay Ak SEINAR T S R E S S R R R BRI R R AR R R E R
UYL Rk, AR E S TUNEL Y kR 1T /0N B o 9% 8 1000 08 T 40 M0 B50h: . 465 3R 5 7 718 M 7 301
B B 9% B 100G TUNEL BH M 2238 40 M 400 38 & T ® 41, 5 MR 2 PCNA ) e s 36 i 2 BH o 3%
KR EMTIER 4. Del Carmen Martinez-Sanchez %% i 5% % B 47 g 1 42 5 HE A 20 I 1 7% 3= 8L & 51 &l
BEYEREN, SR B AL R AE. PCNA S 20 i 38 56 4% &0 . 7T b 20 I 35 58 3% P 1) o] S A
Yy, HFA R R AR S A0 A KT B TR R . R . AN STk BRI R R T 4
e 0 38 6 43 Ak T] R 336 0 R 6 T 08 T AN, BER R b S  RE i i 5 R Y 6 R

5 M I IR I B/ BB R A T ML I A A PTG A R AR . DT U i G R S
IO 2 A L AR ST R /N BRI R AT ELISA K & B0, sk 40 3/ Bl TNF-o, 1L-18. 1L-18 /K 2 3% F i .
IL-10 & & B T, 18R A R 5 &M %, TNF-o & 7K 50 F0 3 B 55 h 5 550% 55 3% 3 76 1 45 4 1%
1l R i T2 A0 0 DX T, RE S T R I A N B S A . R R AR ZO-1 FRaksUY L TL-1R 18 AT DL i 5w K 0
T2 0 I M G AL A /N UM T I O S A AT O BIF T R A B, A8 O i TL-18 BT, B AE
O — A 4 4 M PR L T 3 sk A R RROIR 40 R R AR e AR L TL-10 2 — R H A B R AR R 4n
PR 7 B AR AT N A B Lk 2 2R A0 O T AT G REAE . A WF AR K B N I R R TL-10 Bk
ZUNEMRAET . H L, A TTSE R W, 0 R AR G S B 0 i R R L TN BRUAE SRR

SECPH I T A A v R DA A B AR, LRRAE 2 Fh T OB A SR T B IR 1 S N 5 AR P 22 D T M 4R (ROS)
Ph PR A M TN i o G A I R ORGP AR L 4 A SR RT I SE R TN M I U kg hn 8 AL B, T A S
A8 W O M R B 5 R AT B R T A ML AR SRR b R AR Gk R T S0 B R 4 A Y
Wz —. WL, ARBFFR AT B T LR B AL B0 A A S HE i, 45 R 2 0T A R 4 R 380/ B 3¢
1 MDA K52 El, #R SOD,CAT,GSH-Px /KAl T-AOC &3 F . A WF 5% & AP A L 7 Fil 4
R GEART-HE LT, 2 A ROS 7T L 2y /0 5 8 3% B2 R 40 i 450t ol B L 1 i 40 5 4 v i 1 I
BESY R T R IE RE RBFE T & B SOD, CAT, GSH-Px S5 S AL W G5 ¥ TR R T 305 B
A i R ROS RN R . IEFad &k, iy bz AT R . ROS &4 & S8R A
1t MDA $ 2% | SIS0 I A R AT T O SARMR T L v BB A M R LR LR, 18 R
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S N Y T A AR R, B b A T SERT RS N R R R ZO-1 RIKA TR,
TN SR A S L % i e W 235 4 52 4 P IR

4 it
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