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BRIk Ak % bl G Nref2/HO-1 il ik
e A U AETE DI 85 R B g aE 111
o s E

("M EA R FHE ERILA, 40 221000;° #0552 R AR ERIUER, 40 221011)
W™E BE  HRYEAMZH(DOP) XHE /N RIRFEM:/MA S A 9 (NEC) BIBCEAE 9128 A v Re iy r F Ll . 5
& 60 27 di% CSTBL/6] /N A3 AL % B (CTRL) 41 RSB/ Ma 4 4 (NEC) 21 . DOP IG5 #3547 (DOPL + NEC) 4]
LLK DOP &5l & 49T (DOPH + NEC) 2H, RIS V2 MR L = 8 R % LA BB v S i 224 (LPS ) 75 7. NEC BEAY , SE 3 45
WIEBUNAEHS . WE/NR— MBI, R BB/ N BUA TR ; SRR — BHL (HE) e @8/ ING 4 200 BSOS ; S 41 A0
Western blot Killl /N 21 21455 8 1 E( E-cadherin) |88 [ ( Occludin) F1 % %% 4 8 [ 1( Claudin-1) (1335 7K - ; ELISA £
T eI R T T-o ( TNF-0) 40 % (IL) -18 116 F1 TL-10 (932305 7K - 5 35 £ A6 0 S8R I 40 ( LDH) \ 8 8% (MDA) |
AL AL I (SOD) FA JF AL H K (GSH) 5 i 5 52 21 AL Rl Western blot A A% 2141 Al 2 A< F 2 (Ne2) LML LT
ZE AN 1(HO-) BAMEIL KT, B8 5 CTRL ZHAH L, NEC 2/ BUA BT & T [ HE S5 BEEEAM 8 fm (P < 0. 01 5 P <
0. 001) ; E-cadherin ,Occludin FI Claudin-1 & [ 323508/ (P <0. 01 5§ P <0.001) ; TNF- \IL-1B . IL-6 ¥ B T35, IL-10 ¥k BE A%
(P <0.01) ;MDA LDH 47}, GSH SOD 4 3di/b (P <0.01) ;Nrf2 HO-1 5[4 #3581 (P <0.05 8% P <0.01) , Ti DOP
THi)G, 5 NEC HAH LE, /N BUAR B 3% in . HE $E50 P4 (P < 0. 05 8¢ P <0. 01) ; E-cadherin , Occludin , Claudin-1 & [ 2 3% 34 0
(P <0.05 5% P <0.01 5§ P <0.001) ; TNF-q IL-1B IL-6 ¥ B F#AE (P < 0.05 5§ P <0.01) ,IL-10 ¥ FE T+ (P <0.01) ; MDA |
LDH 4538/, GSH ,SOD 4 f: 181 (P <0. 05 5§, P <0.01) ;Nrf2 \HO-1 7B [ 32 ik — 1 (P <0.05 8} P <0.01) . it
DOP W] D) gie3t: NEC /)N B B T8 05 B4 R A 8 B 5t R D RE , BRI NEC /) BRUELL I 80 455 R A 38 4 i , HoAE I Pl A S5 DOP
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BEE JLIRSENE /M 4G 1 R (necrotizing enteroco- R, JX SERFERIAT DOP S — A4 ¥ 1 11677 ik

litis ,NEC) 237 A= JLIH WL A% ™ 8 ' i a8 e, He
FEAE S BB SR BE A g e, He s A o R G A
% H LA R 5% JE 2 B i O T R )
NEC #6977 i m A5 2 B s JiE R X T
REE B AR SE T2 WFoe " SR 4 IR
;i 3 e [ ) RERS DR AN 1 AR A S NEC 1 &
A RS DIRE O o

BREA M — ML g e 254, 8 1z BT
PRAZFNGEST Z R, b 2y, BRA 2 A
WIPF G TERZG B . ©A RS W, ki £
f5h £ 4 ( dendrobium officinale polysaccharides, DOP)
HAPR Priatl PUh oo )85 | R i 55 )

2025 - 04 - 18 #Uk

BERTUH « K 3 RBL I 4 (45 :81904249)

EFIN . E #,2, BEREE B AT BRI
EOEB R, EARBEN, B A S0, S R E-
mail ;664586331 @ qq. com

Py, 55502 DOP 7R H X5tz PE 45 I 28 /N B Y )
AP SR T DOP Xt NEC /N BRUBE T (4 52 0 74
K WHGE . ZET-LL40M 2 A1 F 2 (nuclear fac-
tor erythroid 2-related factor 2 ,Nrf2 ) J&—Fh S5 1) %
ST B AR A R BT R A N R R O AR
A, M2l £ %5 1 (heme oxygenase-1, HO-1) &—
i e 0 AR, Nef2/HO-1 58 % 2 200 i P B 52
BT AL AT A IR AR, T T 58 200 i %o S Ak 1
PRI B A B AR 3 o R g ek
37 NEC sl 374k DOP Xt /) iz 20 090 B A8 b
AR, JF o B i 18 B i e i 1 R R T AR
NEEERAR LA B Nef2/HO-1 {5538 B i 284k

1 #R57FZ%

11 W 18 FUEHERAE CSTBL/6T /ML, 1K
Tkt 20 ~26 ¢, AR M ERRE SR LA,
{158 PR (20 ~26 ) JEIRAPE R 12 h/12
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h WG 528, s et v AT ik 4 5 : SYXK (775 ) 2020-
0048, FEMELLEI 1 2 2, AT A B BEAE S , A Bl
W, R a7 d /NIRRT R, A
S L3 RN BE R RS2 50 sh e PILE TEA A T 2=
GLe AT (45 :202305T022 )

1.2 RXFEMEE  DOP fy b SCE P AR By
AR AR SR AR BB RR I I 5 2o i
89. 21% , >R J1 M 2 K 5 il 45 1o Nef2 — 0 (fL)
HO-1 —3t (%) E-cadherin —¥$T () . Claudin-1 —
P () \Occludin —4§ (F1) | B-actin —HT () K*}
N e A A0 & 2 5 I Proteintech
] IR A - OHL(HE) Qe taaGh) &l B R ES61E
AW B AR A IR 2 75 iR 2 B (lipopolysaccharides,
LPS) (535 :12880) Ity [ 3¢ [ Sigma 23] ; I IR 5L
K F-a ( tumor necrosis factor-oc, TNF-o ) ( 5% 5 : 88-
7324) |14 i/ & (interleukin, IL)-1B ( 5% 5. 88-
7013) | IL-6 (5% 5 88-7064 ) il IL-10 (1% 5 88-
7105) ELISA #6320 50] & W A 38 [ Invitrogen 23 7 ;
H ALY AL ( superoxide dismutase, SOD) (575
A001-3-1) . T ¥ ( malondialdehyde,, MDA) (4% 5 ;
A003-1-1) | 3 % Wi & B ( lactate dehydrogenase,
LDH) ( 525 : A020-2-2) F1iA JFE A Bt H K (reduced
glutathione , GSH) (455 : A006-2-1 ) fa 3255 &5 4
I R A R AT BR 2 | 5 0 9O MU ( BX-
51) 1 H HA Olympus A7,

1.3 LA HER T d ik CSTBL/6] AL/
B, AR 3 ~5 g, BENLSY 4 41D X B (CTRL)
4 BE R B ANSR ; Q WIEME N ES I 2 (NEC) 41
2 TARAE V2 R = B W S RO i T A LPS At
37 NEC B8 ; 3) DOP A% 5] & ¥/ 47 ( DOPL + NEC)
4 NEC R[] B 25 T AR50 & DOP 4b 3 ; @
DOP =l 3475 (DOPH + NEC) 20 : 1 57 NEC #E#Y
)i 25 F = f) & DOP ARBH, A4 15 H,

1.4 ZhiEEGIE 0 ekt E W e
(1) NEC g B 57 07, R T 7 d % CS7BL/6]
NERIPE NEC £ 21 CTRL 41/ BU7E B LB
WE SR N T ARl AL 3, LA A T Ak 3 O
BN R ER AR P, LT ~2 T/min (1034 3
AT 5% %A R.95% ARG S, F572E 10 min, 2
w/d, @ 25 TR (4 C)H 10 min,2 K/d, @
UG, S WITE 2 min N2 NEC FCJ7 98 (=8
W3) [ Esbilac 3¢ E %7 (PetAg) Hi2E 4R & Wiy 4
g + Karihome BOTE 058 6 g+ H4EK 20 ml, 1R 45] ]
ISR ,40 ~50 ml/kg FEH 4 K/d, @ R 2 RIE

i3 LPS 5 mg/kg (R BERL 0.1 ml/ H) AL 1 K,
® NEC 21 /]y R A fi 45 25 4k #1L, DOPL + NEC 4 .
DOPH + NEC £H 4351145 F DOP 200,400 mg/kg % H
AEFE 1R/ A A S 2% 2020 AR AR N R
B 25 M) 10 2 N Bk B A B i 6 ~ 12 g/d,
DOP &AM T 25% , #55 H/NE DOP (2 & it
89.21% ) R LB B B i 70 kg, A
FUNRIAR IR E 12 9.1 #4148 AKX 6
2/70 kg x 9.1 x25%/89.21% ~0.22 g/kg, H It/
B 22 4 0] B Y L Oy 220 ~ 440 mg/kg, 455 i BT
FEOTT B E DOP 525 il 200 mg/kg Al
400 mg/kg] . LA F#RAEZESE3 d, 72 h JAEFE/NER,
i NS el e 1= 7B AN 7 EA A

1.5 XWHE

1.5.1 ARAHE&  SAHA/DNRERES G, B
U ETE IR L 2 em (/ALY e T 4% Z R H
fEd BT 4 CUKARE R B/ A /N AR
IR Tt /N ZH 2 100 mg, & T 513048 T Ifm
ASA B OB 5 1) RIPA R M E N, 5
WG FRAR RS 2 EP 4,4 °C (12 000
r/min 5.0 10 ming HBF W, (6 F s ok R 7
I B R L, 0 VRN A/ N LR BT - 80
CIURFERAF#5

1.5.2 HE & L5 1 Pifl&n2RHES
YLZ1H FLE RE K A S, D) R R AL B R
K, AT HE et Fo24 B ise T g4 4/
LTI, 35 B8 Nadler 2= 5% FHWUE e
FHREEESY o PEATFRIELANT 0 43, A TE 906 S b )%
SERE  HHAZER IR 5 1 o), BRI IR T B A 2
AT B2 43, T BERG IR R RN (B0 A 25385, R
TANCE) WUZ K53 43, RS R T A () BA
257 BT (B0 WUZ K M, JR B2 E i 75 ;4
4y JHEETHE KA IR, IS =2 S E Mk
NEC &9 , i) o

1.5.3  Seygade HUL 5.2 o sie 40, il i £
VIR, B 28K, A BB A Ak ek 52 P e i
B R . W3% i AL S s 4141, == kG
A 10 min, 5% 41l 3 H & H % R3] 30 min, 5 F
—PL BN 4 CIFE IR, 52 RERIEE 5,
1 h,DAB 0, JRAKS Y L A, K (3R, Bk
BEBEA , BIR R ST

1.5.4 Western blot %23  Hui 1.5. 1 FHEE M,
It 12, 5% + e B 4 R B0 2R N 0 Bt i ( SDS-
PAGE) BE i LUK 70 85, SR JG /e B 22 SR M — 9 & M
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(PVDF) i, £ ], ¢ & —HT Nef2 (1 = 5 000) \HO-1
(1 : 1 000) . E-cadherin , Claudin-1 | Occludin (1 :

1 000) .B-actin(1 : 10 000) ,4 C il , YElK , 25 1E 0
F (0.5 :5000) 1 h, PR, 558 B AL~ KOk
(ECL) W A&, 1 FHBE AR R Ge 40 IR A7 18 A,
Image J X143 BT A X JK BEAEL, L) B-actin Ry N S 45
ARSI KTk i

1.5.5 ELISA %% W& A/NRBAL, %R
ELISA 320 & Ui W1 7k A7 20 0 gk BIs, OF
Kl 1L-18 \ TNF-o \IL-6 1 IL-10 FR

1.5.6 XAl&mn ULy -80 Tk m
2, i B R AR DG I B A TR AR T
FEREI SOD MDA (LDH % GSH 5 it , %45 it 17
geit o

1.6 itz 3@ (i H SPSS 22.0 XH¥dE 474
Ao Hre R GraphPad Prism 8. 0 #EAT/EE . A
WEFE s SOBEE A + AR 22 (2 +5) R, 24
AR B R 3R U 22 3 A1 ( One-way ANOVA) | W26
[B) LR A LSD-t K, LA P <0.05 225 A 41t
R

2 HR

2.1 BANMNREAFERMERENET/ CTRL
/N BB K OIE R M5 RS 34 s NEC 41/ U
B/ IME IR EE AF I JEVS AR T R 32303 shis
AR E AR SETAEAE R s 1 DOPL + NEC 41/ ERAT
R pm AT | Y RE IR, TG AR AR B s A 3
DOPH + NEC Z1/)N UG K /MR 2, | Jo i, 75 55
NEC 21 B @ 3 %, f& i it % DOPL + NEC 4 i —25
B, SRR R EILE 1, 51 X,
FA/ NIRRT B E 22 R (F =0.1395, P>
0.05) . 552 KA 3 K, &4/ 205
W (F=4.521 28.74,P <0.05) ; 5 CTRL 41 It
B ,NEC dl/NRIR it TR i, B K (P <
0.01) ; 5 NEC 41 [v%¢, DOPL + NEC 2 /)N R i &
HEHI(P <0.05) , DOPH + NEC 41 /)N BU{A 5 5 48 1
(P<0.05 8 P<0.01),

2.2 FHHANFRFHELHE fasR CTRL /)y
SRS E S b Bz 58 3%, 1 786 RS 45 440 3t Wb , 268 .
2 BT 2 B E A 2 T B A 2S5 OE
# (0 41) ;NEC 4195 B R RIRAE i i 22k, 40
EJEHLK M, B BT 2 A0 2 K o B
JUUJZ HE AR L R W A 0 (4 43) ; DOPL + NEC 44
TR B B K M B JREBILZ AR, 3¢ NEC 4]

Y% (3 43) s DOPH + NEC 2] 48 6 54 3 /K il Ji (4
SRR REST , RMRIZ RIS T = B AT 2 2R DL A g i
MBS, BB ™R (1 7)) (B 2A) o X % 4 2R
HE Qa2 R 47T WUE W BLVE 4> gt 22 A Se it
FHEN(F=11.80,P<0.001) (K 2B),

6.0r e cTRL

#NEC
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Fig.1 Changes in body weight of mice in each group
** P <0.01 vs CTRL group; *P <0.05, ¥ P <0.01 »s NEC

group.
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Fig.2 Histopathological changes in the intestinal
tissues of mice in each group
A HE staining of mouse intestinal tissue sections x400; B: His-
topathological scoring of intestinal tissue in mice; a: CTRL group; b:
NEC group; c: DOPL + NEC group; d;: DOPH + NEC group; *** P <
0. 001 vs CTRL group; *P <0.05, *P <0.01 vs NEC group.
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2.3 &HANRIFHL E-cadherin, Occludin, Clau-
din-1 EAFRIEKF K FH A5 40 A 7 1 R A )
£ /NI AR T E-cadherin  Occludin 1 Claudin-1
EAMRIBEO, AR 2R 6L 25 6 (B
3A) xf EIARSE R AT E BT, 45 2/ BUE) AR R
MR EME #2553 (F=149.90 ,13.22 7. 18 P <
0.01), Je2r @it ~ ol W, 5 CTRL 4 AH Lk, NEC
#H E-cadherin , Occludin F1 Claudin-1 2 [ {3151
/(P <0.01) ;5 NEC Z0AH 1, DOPL + NEC 41 &
DOPH + NEC 21 j% 3 Fh# (1 1 3RB A Firsg hn (P <
0.05) (K 3B) ., I Western blot J5 &Kl 14541/
B 21 vp E-cadherin , Occludin #11 Claudin-1 {425
HRIR K- (8 3C) , 2R At L (F =

A a b

E-cadherin

Occludin

Claudin-1

B
5 .S 0.8 DE
2% o . C

@ -

£806 #4 md ‘ a
< 5 = E-cadherin
.§ 'E 0.4r E 4 L Occludin
2.5 = %

o & = Claudin-1
e 02F =

g_z = B-actin
8= =

z 3 =
< a - - -

E-cadherin ~ Occludin Claudin-1

27.27 111.4 11.58 ,P <0.01), 5 CTRL 414 I,
NEC 20/ Ui dH 2 rpix 3 Fhi 1 19 23k B 2 s>
(1SD-t = 8.31,14.46 .4.37, P < 0.01 o P <
0.001) ;1 DOP F¥iJ5, 5 NEC 41 It %¢, DOPH +
NEC 2 | 3 Ff i ([ () 3R E 35 in (LSD-1 = 6. 45,
5.40 3.47,P <0.01 5% P <0.001) (& 3D)
2.4 FHNRIFALFREREF ELISA #i4FR
5 CTRL #HAH kL, NEC 4/ R ImdH 2 b IL-18 .
TNF-a L J% 1L-6 ¢ B FH 55, IL-10 ¥ BF F R (P <
0.01) ; 5 NEC 41 #f It , DOPL + NEC 41 f1 DOPH +
NEC /MR 4L 1L-18 \ TNF-o Jz 1L-6 ¥ T
F&(P <0.05 8¢ P <0.01),1L-10 ¥ F+ & (P <
0.01),DOPH + NECZH A9 b 34 48 1 7 e ik KA

c d

D
= .51 a
£ eAb
c d ku & it =c
l=}
135 51-0' wie mmd
56 &
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Fig.3 The expression of E-cadherin, Occludin and Claudin-1 proteins in intestinal tissues of mice in each group

A Immunohistochemical staining of E-cadherin Occludin and Claudin-1 proteins in intestinal tissues of mice in each group x400; B: Statistical a-

nalysis of immunohistochemical staining results of E-cadherin Occludin and Claudin-1 proteins in each group; C: Western blot results; D: Comparison of

the relative expression of E-cadherin Occludin and Claudin-1 proteins in each group; a: CTRL group; b: NEC group; c¢: DOPL + NEC group; d: DOPH
+NEC group; **P<0.01, ***P<0.001 vs CTRL group; *P <0.05, *#P <0.01, * P <0.001 vs NEC group.
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fb# DOPL + NEC 4B (P <0.01) . L& 1,
2.5 &HANEFHAL LDH MDA, SOD,GSH 1%
MR ¢ LDH MDA ,SOD } GSH % & 17
125 (F =66. 84 86.94 38.25 206.5,P <0.01),
5 CTRL A It , NEC 4 Jl4H 4 LDH MDA & &
FHE (P <0.01) ,S0D GSH JEPEREAL(P <0.01) ; 5
NEC ZHAH I, DOPL + NEC £ #1 DOPH + NEC ZH %
A4k LDH, MDA & &K (P <0.05 & P <
0.01),SOD GSH 1% M:F+E (P <0.05 5 P <0.01) ,
H DOPH + NEC #{ [t DOPL + NEC 5 /i &, T,
=2,

2.6 FHNRBHALRS Nrf2 HO-1 EHRIEKFE

R FH 5 20 A T 12 SR A I 4% 2 /)N B 4 41

Nrf2 HO-1 ) RIXE L, FIPER L 2R AER
PR (B 4A)  Geit i R, 45 41/ BRU ) Nief2
HO-1 I EX LM =X T (F =22.73.28.03,P
<0.001),5 CTRL 4t ,NEC 41/N§l Nrf2 \HO-1
ARG N (LSD-t =2.94 4.76,P <0. 05 &%,
P <0.01) ;i DOP 3597 )5 , 5 NEC 4140, DOPH +
NEC 4 |k [ 3R B #E— 28 (LSD-t = 4. 14
3.51,P<0.058{ P<0.01) (K 4B), XM Western
blot AN /N 2H 21 Nef2 (HO-1 27 [ i 3Rk 7K
Y-(F=39.42 43.97,P <0.001) ([ 4C), 5 CTRL
ZUAH L, NEC 41/ B B iR 85 1 3R 36318 i (LSD-r =
3.13.3.32,P <0.05) ; 5 NEC £{AH [, DOPH + NEC

44 Nrf2 \HO-1 2 [ Rk K V- ik — 2Lt & (LSD-t =
6.99.7.59,P <0.01) (& 4D) .

3 g

NEC 2587 4= LI 8 — b 7 32 il e 8 L A= i Y
P, e PR b ARSIK AR i e RS O 32 i RS
W, rEE A RAR T R R G E REREE . H
HiT €l A NEC (90 5E3R A 10% ~50% , A7 LT AE
A RIHEEAAE BB AR & RS K B 5 55
CRAAE"™ o BT LA FHRA AR R R T T R
X Tk NEC BTG BRH 2 HATIA N Bk 2
ZWRG AR, A8 I8 RIE Bk
1L A5G S8 P 3 MR AR 204 L R R R
X SE N A EAE ], S EUA BRI D RE A, 4R
PRGN, 7= AR KR PR A T TR R
A A R P A — b R SRR W), TR A 5 5%
SRR A SR AT i R A T A AR 2 RO
VORI R R SR 22, e 20 A O T — AR
GG S Sam ARG R AR S

BB A S — R L GEr o 25, 9T 2 T
077 B IELN , £ 2010 4R 2020 47 AN
FILAE 258 ) rpo L T RE S iR ik - 45
A, BERIE  Z0 W R R B A IR R A
o, BAGURAL PUR PR (U | S8 55 A
M 2 U ORI 45 22 B W5 AE D) RE o W DOP a3 1o i

x1 JFANRHALRPREERTFRIEKTE (pg/ml, n=6,xxs)

Tab.1 The expression of inflammatory cytokines in intestinal tissues of mice in each group (pg/ml, n=6,x *s)

Groups IL-18 TNF-a IL-6 1L-10

CTRL 14.82 +1.09 14.97 +0.72 8.46 +0.43 133.40 +8. 69
NEC 29.86 £1.57* " 22.40 £1.11** 11.37 £0.62* * 74.28 +7.89 " *
DOPL + NEC 21.15 +1.44% 20.50 +1.32* 10.11 +0.81* 96.49 +4.79*
DOPH + NEC 17.57 +0.89% 16.90 +1.17% 9.43 £0.74% 119.50 +10. 96
F value 156.50 56.20 19.84 57.80

P value <0.01 <0.01 <0.01 <0.01

** P <0.01 vs CTRL group; *P <0.05, #P <0.01 vs NEC group.

*2 SBHAMNRBHAL S LDH MDA SOD,GSH FiEKE (n=6,x%s)
Tab.2 The expression levels of LDH, MDA, SOD, and GSH in intestinal tissues of mice in each group (n=6,x +s)

Groups LDH (U/g prot) MDA (nmol/mg prot) SOD (U/mg prot) GSH ( pmol/g prot)
CTRL 10.49 £2.08 0.75+0.22 54.52 +3.87 69.48 +3.98
NEC 39.59 £5.68 " 5.25+0.98"* 35.77 +3.44* % 9.88+1.91*"
DOPL + NEC 31.73 +4.96* 4,24 +0.46* 41.12 +2.91* 47.46 £6.23"
DOPH + NEC 13.52 +3. 15% 1.18 +0.36" 49.25 +2. 88" 63.99 +5.05"
F value 66. 84 86.94 38.25 206. 50

P value <0.01 <0.01 <0.01 <0.01

** P <0.01 vs CTRL group; *P <0.05, P <0.01 vs NEC group.
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Fig.4 The expression of Nrf2 and HO-1 proteins in intestinal tissues of mice in each group

A ; Immunohistochemical staining of Nif2 and HO-1 proteins in intestinal tissues of mice in each group x400; B. Statistical analysis of immunohisto-

chemical staining results of Nrf2 and HO-1 proteins in each group; C: Western blot results; D: Comparison of the relative expression of Nrf2 and HO-1

proteins in each group; a; CTRL group; b: NEC group; c¢; DOPL + NEC group; d: DOPH + NEC group; P <0.05, ** P <0.01 vs CTRL group;

¥P<0.05, #P <0.01 us NEC group.

Nrf2/HO-1 3 9 52 R B 40 i A 7 240 i oy 1k ok A
R AR B R AR5 s DOP ] S ok i Nef2/
HO-1 38 B 23K, 300 T LT 1 Jo 240 R R/ g S5 24
AR , B2 20 SO A TR A /)N BURSE AR 174 41 1z 95 RN
WZRIAE , W/ B AR BERS s DOP I 1T LASE
g B R E A E Claudin-1, Occludin (%35
K FE ik, 38 5 LPS/TLR4/TRIF/NF-kB %l /b 1%
T R AN 3k, 1088 1 e A B o i 4
AWF5EH DOP s X NEC /) BB ALY & 25
UEEVE . 5 NEC ZHAH [, 48 DOP G971/ LA
Jo BN AR R A K i 3 s LA 5 R B AT s
B BN O BE ) AR 4 S T DOP X iz 1 21
LR BR3P VE ] o E-cadherin , Occludin , Claudin-1
eSO eS| 1 31l L <
T 240 [ [5) 266 B A SHRAEI AT 55 ) S AR D T A 4% K
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Dendrobium officinale polysaccharides ameliorate intestinal
injury in neonatal mice with necrotizing enterocolitis

by activating Nrf2/HO-1 pathway
Wang Jing'*, Wu Ming', Wang Jun'
(' Dept of Pediatrics, Affiliated Hospital of Xuzhou Medical University , Xuzhou 221000
*Dept of Pediatrics , The People's Hospital of Jiawang District of Xuzhou City, Xuzhou 221011)

Abstract Objective To explore the effect of dendrobium officinale polysaccharides ( DOP) on necrotizing entero-
colitis (NEC) in neonatal mice and to preliminarily explore the potential molecular mechanisms. Methods Seven-
day-old C57BL/6J mice were randomly divided into four groups: control ( CTRL) group, necrotizing enterocolitis
(NEC ) group, low-dose DOP treatment ( DOPL + NEC) group and high-dose DOP treatment ( DOPH + NEC)
group. The NEC model was established by hypoxia, cold stimulation, hypertonic feeding and intraperitoneal injec-
tion of lipopolysaccharide (LPS). At the end of the experiment, the small intestine tissues were collected. The
general condition of the mice was observed, and body weight was recorded. Hematoxylin-eosin (HE) staining was
used to observe pathological changes in the small intestine tissues. The expression levels of E-cadherin, Occludin
and Claudin-1 were detected by immunohistochemistry and Western blot. The concentrations of tumor necrosis fac-
tor-a (TNF-a) , interleukin (IL) -18, IL-6 and IL-10 were measured by ELISA. The levels of lactate dehydro-
genase (LDH), malondialdehyde (MDA) , superoxide dismutase (SOD) and glutathione (GSH) were detected u-
sing commercial kits. The expression levels of nuclear factor erythroid 2-related factor 2 ( Nrf2) and heme oxygen-
ase-1 (HO-1) proteins were detected by immunohistochemistry and Western blot. Results Compared with the
CTRL group, the NEC group exhibited decreased body weight and increased HE pathological scores (P <0. 01 or P
<0.001). The protein expression levels of E-cadherin, Occludin and Claudin-1 were reduced (P <0.01 or P <
0.001). The concentrations of TNF-a, IL-1B and IL-6 increased, while the concentration of IL-10 decreased (P
<0.01). The levels of MDA and LDH increased, while the levels of GSH and SOD decreased (P <0.01). The
protein expression levels of Nrf2 and HO-1 increased (P <0.05 or P <0.01). In contrast, DOP intervention
eroups showed increased body weight and decreased HE scores (P <0.05 or P <0.01). The protein expression
levels of E-cadherin, Occludin and Claudin-1 increased (P <0.05 or P <0.01 or P <0.01). The concentrations
of TNF-a, IL-1B and IL-6 decreased( P <0.05 or P <0.01 ), while the concentration of IL-10 increased (P <
0.01). The levels of MDA and LDH decreased, while the levels of GSH and SOD increased (P <0.05 or P <
0.01). The protein expression levels of Nif2 and HO-1 further increased (P <0.05 or P <0.01). Conclusion
DOP can ameliorate the pathological damage of necrotizing enterocolitis and enhance the intestinal mucosal barrier
function in NEC mice. Additionally, it can also reduce oxidative stress injury and intestinal inflammation in NEC
mice. The mechanism may be associated with the activation of the Nrf2/HO-1 pathway by DOP.

Key words dendrobium ;polysaccharides ; enterocolitis ; nuclear factor erythroid 2-related factor 2 ;heme oxygenase-
1 ;tight junction protein ;oxidative stress
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