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Abstract: [ Purpose] To investigate the preventive effect of Dendrobium officinale polysacchar-
ides on the chemotherapeutic intestinal mucositis (CIM) in mice induced by 5-FU. [ Methods ] Forty
healthy male Kunming mice were randomly divided into normal group, CIM model group (intraperi-
toneal injection of 5-FU 130 mg/kg), low, medium, and high-dose groups of D. officinale polysac-
charide (50, 100, 200 mg/kg, respectively, once a day for 2 weeks, after 24 hours, mice were intraperi-
toneally injected with 5-FU 130 mg/kg, once a day, for 2 days). The weight changes of mice were ob-
served. The mice were killed 48 hours after 5-FU was injected intraperitoneally. The morphology of
small intestine was evaluated and the expression of proliferating cell nuclear antigen (PCNA) in the
small intestine was detected. The expression of ZO-1, Occludin, IL-1f and TNF-a were detected
test. [ Results ] Compared with CIM model group, the middle dose of D. officinale polysaccharide
(100 mg/kg) significantly reduced the weight change of mice (P<0.05), increased the villi length, de-
creased the crypt depth, increased the ratio of villi length to crypt depth, increased the expression of
PCNA in small intestine, increased the expression of ZO-1 and Occludin mRNA in intestinal barrier,
and inhibited the expression of inflammatory factors /L-18 and TNF-a. [ Conclusion ] Dendrobium

officinale polysaccharides can prevent chemotherapy-induced intestinal mucositis caused by 5-FU.
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FUAT, Aey7 S e b i f8 5 1 B RGT 5
W, ABIF 25— M DL S-36UR BE E (5-fluorour-
acil, 5-FU) f iy Wo 3l H 500 F L7 2590 %L
AR IE 4 2 3t OB RS T, A7 1 2
& (chemotherapy induced intestinal mucositis,
CIM) 2 Aby7 B B 8 WA RS, Ayr sl
A B BRI R A 40%, 1M KFIEAL)T B B Eh
R A A ik 76%Y, MR ATE MG Ak
S5 B R R R U BT s .
TS A TR B R I REZE ALY, BFOT R
e CIM SR F/KPTHR A, (HHALH
ATEHE . CIM AL FR ] 1470 i 98 245 490 1) 1l S 7
M ™ E R R B AR B, O
o, fa ke Aants P, AATBO 56 1 R % i By
BRI RBER SIS . SRE VA 1 50 AN 4 I
W . KSR AN 45 4 D CIM HAT — & i T By Ay
SPVERI™, (HARIETR A AL 58 Hh 2561 5 B FIiR 7
CIM, PHIT4k—Fhde 4 @ mfesheiis &
B FGYY CIM #8255 )

B B2 A it (Dendrobium officinale Kinura et-
Migo, DOKM) & —Fh 2y £ W HI i 1% 5t rh 2541
I Ry erp e RN T 2 B/, EEIRUN A
AR A, R RHATVEY . B
RHEA T Z R, iR . Bk, Bt
W PUETT . REIUME . B RIS R R

TP INRE" " ATIIOT I R B Bk B A AR
HA i e W hae, A M B At
BEXTALTr PR R R W B A B . A,
ABEFER M 5-FU 7% T/ B E R R, W
SR B AR Z B TR 5-FU 51 114 Ji 1 2 I 4%
Ir R, JFRTER B A L Z B TR 5-FU 5 1R 1
PR R AT HIR, DB B A b 2 T £k
PR R R R PR (B A

1 RS

1.1 M
1.1.1 REBhY)

SPF ik B B B 40 2, 6~8 JEIS, 1AJGR
i 20~25 g, WAL TRAEYEARBMLARA
A, i ARIES : 211002300046930, iF
A5 SCXK (1) 2015—0001, 132355 . 23~
25 °C, MXHBE 60%~65%, JGMR 12h, Ak
BRRIK o BT P 347 A 4 B ] S 56 sl ol
FHAR BRI e 25 g AR b K2 S 55 sl ) 5 e
HE SR T, G RO KSR Al
fifi FHZE 51 24t
1.1.2 #¥)

AR AR R A R (s T
folaF FEBE); 5-FU (CAS:5 1-21-8) (IR A4
BHEABR AR
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1.1.3 5

RNA RO & 100 56370 & F1 SYBR 44
B (R REMERE A YRR A IR A\ Bk PCNA
(Abcam AF]); FI¥IHAFE 18 (interleukinlf, IL-
18), W& YR L A ¥ a (tumor necrosis factor a,
TNF-a). ZO-1 Fll Occludin (| ¥ HEH 9 TFEA
FRATED); A& (Vector A7),

1.1.4 {X#s

LightCycler 480 II %17 5t PCR X (2 Ro-
che Awl); Je2EA Y WG (AR );
HAEIHL . BAKPLE YR HL [ TR R B
(hE) ARAFE 1,

1.2 ik
1.2.1 BB AR 2 W 1 ) %

Bk A SO 22 0 48 O R TEAR R 248
TR S _Ln DAStE o R e ek R A
ZUE| B, BEKE 0.5~1 ecm, T 60 CHIR
B3 d, K BE T Bk B A bR B R 5 100 H
i, M. RAHUKRIED:, BORHELE (g : mL)
1:10, BHEIEE 95~100 °C, ZHEMHE]2 90 min,
FERBOR RS2 ug, 2 3 k., 5IFik
W, PEATYEHE . 4 000 r/min &5 .0 15 min, MIA
SRR 95% LB, FHE 24 h, BLORUE, Ui
PEFHIE B ICK OB 2 K, A TR 38k iz
A RS, TR . R AR 2 i i
% 14.8%,

1.2.2 RIS 4. a2 SRR ST

EH/NEGENPEME SR 7d )5, B/ BRI R
T BEHLAY B OE R 2 . CIM R 0 2 RNk B 4 fbkL
ZHEME. P mAlEA ., EEAEE KB
[0.01 mL/g (AT H)], BH 1R, 52 14d, 56
15 RME A BEER K [0.01 mL/g (IR D)),
H 1k, #rse2d; CIMAB R 21 3 B 25 m K
[0.01 mL/g (fRBTdE)], ®H 1K, Rgk 14d, 5
15 RIE S 5-FU [130 g/kg (K FRi), BTk
BERK ], BH LR, ¥ 2d; B AR
. . AN S AR 28 (50, 100,
200 mg/kg, IETZRIEK), BH 1K, $54E 14 d,
515 KRE ST 5-FU [130 g/kg (IR i), 5T
ABRERK ], BEH 1R, gL 2d. e/ hEAEH
i, A/ TR S4E5H 48 h J5 Akt
1.2.3 FAHLNEE

SHUME B F AR BRI B, T AT 4 20K

£, IWEEEm/NMAE 1 ecm, F PBS Wik 1+4
WARGEZRIG T80 C f-A7. WedEilr B v/ Bt
1 cm, HI PBS Mk T A 4% 2 58 H i i 2
4 C),
1.2.4 /NHE LA 52

PN 4% 22 5 B 181 3 1) /N i 2R A7 ok
3 b e AR AR A3 B0 1 VRS K, A A
TR B U R 45% . 55%. 65%. 75%. 85%.
95% F1100%, —HIZREN, A, XA 5
WYY R, RN 5 pm, VIR G A ARR
B P RS K AL, RS R BT BRI R 100%
95%. 85%. 75% Al 65%, ¥kJ5#4T HE (hem-
atoxylin andeosin) 44 {4, M1 ¥ WM T ALK A
INEUNHE LGOS, FHEAE 100 £5 T oREER
A, TEFAY Tmage-pro plus 6.0 F PEF Tl
1.2.5 /Nt 5E &R A s ik gt

AL YIRS 5 um, TEHLAR 65 °C 1%
F 60 min, i AT E0E I RS KAk, SR
FEERRENIEATHURIE R, A 10% i E b A =l
TEE 30 min, BERRERSE MM (PBS) YR 3 Ik,
BEUR S min, 5% 4 I & AV HEAT B A, S
PCNA HLsgFediik 4 °C ik . 45 2 Klk—t,
PBS #£#% 3K, £ 5 min, /il A HRP FRic iy
PCNA & H ¥, 37 CWH 60 min, PBS ¥t
3K, AKX 3 min, JIA DABJ5, UP/KuhygA
IAKEZ Y 1 min, BiAKGIFITE A, FEHA
65 °C ¥ F 60 min, 1F 200 5 i T #E4T W4
IEREER
1.2.6 96 E & PCROIEKN /NG FRIE . 28RER -+
mRNA Fik K>

4 —80 °C U A7 1Y) /NI 4 247 B RNA
U, HAPEERE I E RNA &, BE)S, fii
FH 55 SR ) 06 RNA 3005 558 cDNA, R
SIS E B PCR (RT-qPCR) YA, SR SY-
BR Green Master (Rox) (Roche) #/#3¢ 1 47 AL
BefE, AR ES 3 W B ITHN S Y7
I 2,
1.3 it

5648 % H GraphPad Prism 5.01 St i1-/E K
BAOFIEAT AR TR, 2] H AR SR R 26 22 43 BT A
M7 KB, o FoR P<0.05, ZREE,; ok
N P<0.01, 2250 HEEE; KR P<0.001,
ZRWRE
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%1 RT-PCR ¥ 18&14
Tab. 1 RT-PCR amplification conditions

SN A R SRS (GRS SN EE/C IR S T /s TR ZE/(Cs™)
reaction steps reaction lin number of cycles reaction temperature reaction time temperature rise and fall speed
175 stage 1 THAE 1% pre-denaturation 1 95 30 4.40
25 stage 2 PCR 40 95 5 4.40
60 30 2.20
34 stage 3 il 25 dissolution curve 1 95 5 4.40
65 60 2.20
95 0.11
43 stage 4 [%iE cooling 1 50 30 2.20

% 2 RT-PCR 3|¥1F%1
Tab.2 RT-PCR primer sequence

FE[H gene U5 #1(5'—3") upstream primer TU#519)(5'—3") downstream primers

Z0-1 TTTTTGACAGGGGGAGTGG TGCTGCAGAGGTCAAAGTTCAAG
Occludin ATGTCCGGCCGATGCTCTC TTTGGCTGCTCTTGGGTCTGTAT
IL-15 TCCATGAGCTTTGTACAAGGA AGCCCATACTTTAGGAAGACA
TNF-o AGACCCTCACACTCAGATCA TCTTTGAGATCCATGCCGTTG
p-actin GATTACTGCTCTGGCTCCTAGC GACTCATCGTACTCCTGCTTG C

SRS VR AT 7 B BN B LS

AU W EBEEE
2.1 hRIERELA 22 NERNBHSTEE S
P 1TTR: 0~14 d BREC A VAL B AN I 2 TR IEH UM BUNB R 5

/N AT A R . WIS S-FU s, CIM BRI SE E I A S | s s
JG, HIEWALE, CIMBRAUNRRTR g, BRI BRI R A
B E TR (P<0.001), 5 CIM A LLES, BRIEEA 2545 5 RSB BLE /D

fibRE 22 4 v 3R] e 2 P S 0 A /)N BRUPR I i A VR A 3 Al SIEW 4, CIM A4 /N
(P<0.05), LRI AL Z LA R ST AR R R S WA (P<0.001)., WassiisE %
YN AR W22 . R N (P<0.01), ZBA /B ss VR BE (M B 2 R A1

14~18 d
5 0~14d 4. =
-
4 T - T N T
T8 27
CEER
SE 0 CIM L M H
wWE,| i ) ) ) )
= %n 2 CK
= = oL —
1 1 T
0Ll - - - : -4l *
CK CIM L M H
. CK.IE#H4l; CIM. CIM BEIA]; L. 8k AP Z IR 4] M. 8 A B2 M R4l H 2 A b Al atdl; <, oo f

R S BIORTE 0.05, 0.01 Al 0.001 /K- EF2R B T,

Note: CK. normal group; CIM. CIM model group; L. D. officinale polysaccharide lowdose group; M. D. officinale polysaccharide medium dose group;
H. D. candidum polysaccharide highdose group; “*”, “**” and “***” mean significant difference at 0.05, 0.01 and 0.001 level, respectively; the same as be-
low.

El1 SEARMESEN T mERER MR RET RN

Fig. 1 Effect of D. officinale polysaccharide on the body weight variation of mice with chemotherapy-induced intestinal mucositis
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(P<0.001), 3X53CHk [14] #BE B HLUES
S RBUANSE A, UE I i B 98 45 70 g S R 2
5 CIM BRI AL e, 4 A b 22 b b 7
WM B K RN (P<0.05), RS IR B (B %
i (P<0.05), /WNMizmYEK B /s R LU AE T
(P<0.05), Bk AFHHZHEE . vl EdagE
BEERARE . XRWKE A G2 T
PERE R AR /NN A B 2524 B I i ol 3%
EH.
2.3 /NE/NE PCNA & RIS B G

i 18] 4 A %0 . PCNA BH M 20 B % e b 2

s MK SR 5IERW4IE, CIM BAIL] /N
7 PCNA 25 [ 3k i o 2 BEAIK (P<0.001); 5
CIM BRI L, Bk A Mt il 41/ PCNA
T Ak BN (P<0.05), %2 I8k Kz £ ik
2 b8 T LR SR P TE B2 /N BN T 1
YpEIGTE, HA ST IE R R TER
2.4 /NN ZO-1 F1 Occludin mRNA 215 & 1)
e

6 nfA. SIERALE, CIM BRI
ZO-1Y Occludin mRNA % ik &= i % AL (P<
0.05 2§ P<0.01); 5 CIM #RIL Hedsr, Bk A fish

B2 FBEPFR/DFALTF (HE 6, x100)

Fig. 2 Histopathological features of small intestine tissues in mice (HE staining, x100)
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Fig. 3 Effects of D. officinale polysaccharides on the morphological parameters of small intestinal mucosa in mice
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B4 FANRDBREALALYR (PCNA RE, x200)

Fig. 4 Immunohistochemical tissue sections of mice small intestine in each group (PCNA staining, x200)
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Fig. 5 Effect of D. officinale polysaccharide on PCNA ex-

pression in small intestine of mice

MM P& Occludin mRNA K35 & g % 1
T (P<0.05), ZO-1 mRNA #£ik 827N RE (P>
0.05). X 3R WK B A MDA 20 A7 1 W 1 2R e
RN B RE R WGETERL
2.5 /NN IL-18 1 TNF-a mRNA FRiE R IR
HE 7 AT SIER A A, CIM BRI
IL-1B 5 TNF-a mRNA 33k & W 5 % 5 m (P<
0.001); 5 CIM HBIRIA] FbAs, 2k A fbk 2 b
4 IL-18 5 TNF-o mRNA 3 ik & i 35 A%
(P<0.05 3 P<0.01), X 3RHEE K A bk 2 A4 )
ST RN T RERE A /INER N 9 RE R 138
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Fig. 6 Effect of D. officinale polysaccharides on the expression of intestinal barrier mRNA in mice
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Fig. 7 Effect of D. officinale polysaccharides on the expression of inflammatory factors mRNA in small intestine of mice
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I 25 B — e R Y E i S R,
P25 DL 5-FU . RSB R (CPT-11) A H
WS (MTX) S5 H L. PR Z BT 2591
BIT = A AR R, W RS540 32 BB IR
Jo J3t B DI e AZ b

A58 K F, CIM AR 41 K {f B 5-FU
&, NEMAETTE—EHEUN R, mk AR
WHEE I E W% 5-FU 5 LR M/NEUIA T & TR, A
R A7 s R /NIRRT RS
T8 ZH 2GR X B AT R RN B 1 U A R
BLA M,

/NI TE AL I ) R EE I i, NS E
R A REK T A T A R . A A BRI TCHLER
LGSR, NSRRI AZ B, KR iR
FEP W, P e s R AR R A M 1 AR L%
By R 20 B A R Y, T RERET . SN E
A . BRETREERGIN . BRI AT
R0 S i/ N FE BB T R B ARBIFE CIML AR AR
/NN BB 2 . R R, RS
BRSNS B o R B A P 20 mT DL i /N i 21
BUBARAA, RV R A P b7
EREE R BA TR

WF o5 220 . b7 1 1% 8 5 B 2 DNA FiE
DNA 5 75#0 2 F 301 i AN sk 0, 3458 20
Mtz BT (PCNA) 5 40 il DNA & OC R %Y,
PCNA J2 [ B 20 ff 8 SEUIR A 1) R AP AR AR, AT
FEN L B, TRk A fRbRE 2 T
A7 P I 38 B 5 B - K 200 14 5 4 1) 5
SRR B A RO 2 B AR R AR A /N BN
W I 52 40 PCNA ik, XTIAIE R Bty
EA.

ST VRN T R RS A 2318 M - Bz At ARG 7 2 Ay
I o s A A 3 K, s g b R 25 A AN )
fie, FEGEHERSFYIHEARN, WHiBEBEER
SERENEXT IR B i I S A AR, AR
WFGE 2 B« 2k 2 A LR 2 W vl B8 /s g i o s
mRNA ik, Mz EE SR EH

HI7 MW TE FERRE A 2 R B 8 K AE R APE AR
B, FPAENSRAE, MM SEHSR G, 5
HRARIE LRI . SOAERF (40 IL-18, TNF-) j&f
2t i 0 28 R A5 7 R B RV A EE B AR

2RI CIM A RIZH [L-1pH1 TNF-a mRNA 2
R AT IEWA, kAR 2Rl IL-
1B Al TNF-oo mRNA & ik 5t B i A T CIM #5 Y
o UESEER K A PR 228 mT LA 2k 0 ) 4 0 PN
GY IR/ IN A T A R

4 ZEig

BR B A b i i e N A A L e
BE/N b B AN TE . ORI IN R TE R B A
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WL

[ 5353k ]

[11 YAOWT, CAIQQ, WANG J Q, et al. Treatment of os-
teosarcoma around the knee in skeletally immature pa-
tients[J]. Oncology Letters, 2017, 14: 5241. DOI: 10.
3892/01.2017.6903.

[2] BEWE, 2557, JE G4, 55, 2 dRIE R A 5077 255k
EUMR BT FCRE R )] S P BE A A R, 2018,
13(11): 1615. DOI: 10.13935/j.cnki.sjzx.181133.

[3] ABDULLAH A, SHARMISTHA B, JASON S. The role
of open lung biopsy in critically ill patients with hypoxic
respiratory failure: a retrospective cohort study[J]. Cana-
dian Respiratory Journal, 2016, 2016: 8715024. DOI: 10.
1155/2016/8715024.

[4] RICKY W M. Elimination of unplanned treatment breaks
and dose reductions caused by mucositis: positive im-
plications for survival outcomes and cost reductions us-
ing high potency polymerized cross-linked sucralfate in
55 patients undergoing radiation for head and neck can-
cer with and without chemotherapy[J]. Korean Journal of
Clinical Oncology, 2017, 13(1): 10. DOI: 10.14216/kjco.
17002.

[5] 5k, M40, #2488, 5. b2 KR 5-FUBUR B
7 3o BB B 53 475 1) O 47 4 T (0], v [ BILARE ) 24527,
2019, 36(3): 286. DOI: 10.13748/j.cnki.issn1007-7693.
2019.03.006.

(6] &I, 6, SEAGE. H 5 10 105 B B B B A LA e s
ML A S 50 K adt FE 7], I PR 2%, 2019, 30(9): 811.
DOI: 10.14010/j.cnki.wjyx.2019.09.023.

[71 SRLLEE, EEAT. AT RGBT R F A IR Rl R
WEFURERE)]. B2 38F 52, 2018, 27(20): 3.

[8] HARADA K, TAKENAWA T, FERDOUS T, et al. Ele-
mental diet directly affects chemotherapy-induced der-
matitis and raw wound areas[J]. Molecular & Clinical
Oncology, 2020, 13: 209. DOI: 10.3892/mc0.2020.2050.

[91 FK&EF, HAEE, FER. B A FITRENH S B Rk
FRIMEILI]. SR, 2018, 46(6): 1. DOIL: 10.3969/
j.1ssn.1001-3601.2018.06.001.


https://doi.org/10.3892/ol.2017.6903
https://doi.org/10.3892/ol.2017.6903
https://doi.org/10.13935/j.cnki.sjzx.181133
https://doi.org/10.1155/2016/8715024
https://doi.org/10.1155/2016/8715024
https://doi.org/10.14216/kjco.17002
https://doi.org/10.14216/kjco.17002
https://doi.org/10.13748/j.cnki.issn1007-7693.2019.03.006
https://doi.org/10.13748/j.cnki.issn1007-7693.2019.03.006
https://doi.org/10.14010/j.cnki.wjyx.2019.09.023
https://doi.org/10.3892/mco.2020.2050
https://doi.org/10.3969/j.issn.1001-3601.2018.06.001
https://doi.org/10.3969/j.issn.1001-3601.2018.06.001
https://doi.org/10.3892/ol.2017.6903
https://doi.org/10.3892/ol.2017.6903
https://doi.org/10.13935/j.cnki.sjzx.181133
https://doi.org/10.1155/2016/8715024
https://doi.org/10.1155/2016/8715024
https://doi.org/10.14216/kjco.17002
https://doi.org/10.14216/kjco.17002
https://doi.org/10.13748/j.cnki.issn1007-7693.2019.03.006
https://doi.org/10.13748/j.cnki.issn1007-7693.2019.03.006
https://doi.org/10.14010/j.cnki.wjyx.2019.09.023
https://doi.org/10.3892/mco.2020.2050
https://doi.org/10.3969/j.issn.1001-3601.2018.06.001
https://doi.org/10.3969/j.issn.1001-3601.2018.06.001

543

BB, AF e BRECARPL BB A P I IE R R A A BT

683

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

A¥e, MR =, BT, &5 Bk H A MG 2 B B 2 R AE
FARE TR D). R 2424, 2011, 1(2): 90. DOL: 10.3969/
j-1ssn.2095-1264.2011.02.003.

XIE S Z, LIU B, YE H Y, et al. Dendrobium huoshan-
ense polysaccharide regionally regulates intestinal mu-
cosal barrier function and intestinal microbiota in
mice[J]. Carbohydrate Polymers, 2019, 206: 149. DOI:
10.1016/j.carbpol.2018.11.002.

MORE, Bk, BER, & SR amZdEeiEsize
B AR A A0 B S A M R LB (T]. P A A S I R,
2016, 32(2): 138. DOIL: 10.13412/j.cnki.zyyl.2016.02.040.
T, B, B, S5 SR AP Z B I e A
AT /N BRI AR 0 B ORI BRI (0],
mh 25 25 2 5 s IR, 2019, 35(1): 82. DOL: 10.13412/.
cnki.zyyl.2019.01.018.

YAN X X, LIHL, ZHANG Y T, et al. A new recombin-
ant MS-superoxide dismutase alleviates S-fluorouracil-
induced intestinal mucositis in mice[J]. Acta Pharmaco-
logica Sinica, 2020, 41: 348. DOI: 10.1038/s41401-019-
0295-8.

JIW Z, ZHU Y, KAN P C, et al. Analysis of intestinal
microbial of cerebral infarction and
ischemia patients based on high throughput sequencing
technology and glucose and lipid metabolism[J]. Mo-
lecular Medicine Reports,2017,16(4):5413.DOI:10.3892/
mmr.2017.7227.

MURAKAMI T. Absorption sites of orally administered
drugs in the small intestine[J]. Expert Opinion Drug Dis-
covery, 2017, 12: 1219. DOI: 10.1080/17460441.2017.
1378176.

JA IR, i, DO, 55 35 2 WE OG5 50K W E 175
TN R 2SI ST ). LT EE IR, 2016,

communities

(18]

[19]

[20]

(21]

(22]

(23]

43(7):1495.DOI:10.13192/j.issn.1000-1719.2016.07.051.
ZHENG H, GAO J, MAN S L, et al. The protective ef-
fects of Aquilariae Lignum Resinatum extract on 5-fuor-
ouracil-induced intestinal mucositis in mice[J]. Phy-
tomedicine, 2019, 54: 308. DOI: 10.1016/j.phymed.2018.
07.006.

KANDEFER-GOLA M, MADEJ J A, DZIMIRA 8, et al.
Comparative analysis of markers of cell proliferation in
canine mast cell tumours according to current classifica-
tions[J]. Polish Journal of Veterinary Sciences, 2015, 18:
241. DOLI: 10.1515/pjvs-2015-0031.

CHEN M D, LIU Y Y, XIONG S B, et al. Dietary L-
tryptophan alleviated LPS-induced intestinal barrier in-
jury by regulating tight junctions in a Caco-2 cell mono-
layer model[J]. Food & Function, 2019, 10(5): 2390. DOI:
10.1039/C9FO00123A.

LIUM, WU L, ZHU X, et al. Core-shell stability of nan-
oparticles plays an important role for overcoming the in-
testinal mucus and epithelium barrier[J]. Journal of Ma-
terials Chemistry B, 2016, 4(35): 5831. DOI: 10.1039/
C6TBO1199C.

T, XUEAE, FR, 5. 18 PR )7 X0 5 B i P
TE K BT 24 TXNIP/NLRP3 48 1438 2 11 S 0[], Hh
ST 2 2 & 2018, 24(12): 114, DOIL: 10.13422/5.
cnki.syfjx.20181040.

JAWORSKA J, JANOWSKI T. Expression of proin-
flammatory cytokines IL-1B, IL-6 and TNFa in the re-
tained placenta of mares[J]. Theriogenology, 2019, 126:
1. DOI: 10.1016/j.theriogenology.2018.11.029.

FAESR 4 TR


https://doi.org/10.3969/j.issn.2095-1264.2011.02.003
https://doi.org/10.3969/j.issn.2095-1264.2011.02.003
https://doi.org/10.1016/j.carbpol.2018.11.002
https://doi.org/10.13412/j.cnki.zyyl.2016.02.040
https://doi.org/10.13412/j.cnki.zyyl.2019.01.018
https://doi.org/10.13412/j.cnki.zyyl.2019.01.018
https://doi.org/10.1038/s41401-019-0295-8
https://doi.org/10.1038/s41401-019-0295-8
https://doi.org/10.3892/mmr.2017.7227
https://doi.org/10.3892/mmr.2017.7227
https://doi.org/10.1080/17460441.2017.1378176
https://doi.org/10.1080/17460441.2017.1378176
https://doi.org/10.13192/j.issn.1000-1719.2016.07.051
https://doi.org/10.1016/j.phymed.2018.07.006
https://doi.org/10.1016/j.phymed.2018.07.006
https://doi.org/10.1515/pjvs-2015-0031
https://doi.org/10.1039/C9FO00123A
https://doi.org/10.1039/C6TB01199C
https://doi.org/10.1039/C6TB01199C
https://doi.org/10.13422/j.cnki.syfjx.20181040
https://doi.org/10.13422/j.cnki.syfjx.20181040
https://doi.org/10.1016/j.theriogenology.2018.11.029
https://doi.org/10.3969/j.issn.2095-1264.2011.02.003
https://doi.org/10.3969/j.issn.2095-1264.2011.02.003
https://doi.org/10.1016/j.carbpol.2018.11.002
https://doi.org/10.13412/j.cnki.zyyl.2016.02.040
https://doi.org/10.13412/j.cnki.zyyl.2019.01.018
https://doi.org/10.13412/j.cnki.zyyl.2019.01.018
https://doi.org/10.1038/s41401-019-0295-8
https://doi.org/10.1038/s41401-019-0295-8
https://doi.org/10.3892/mmr.2017.7227
https://doi.org/10.3892/mmr.2017.7227
https://doi.org/10.1080/17460441.2017.1378176
https://doi.org/10.1080/17460441.2017.1378176
https://doi.org/10.3969/j.issn.2095-1264.2011.02.003
https://doi.org/10.3969/j.issn.2095-1264.2011.02.003
https://doi.org/10.1016/j.carbpol.2018.11.002
https://doi.org/10.13412/j.cnki.zyyl.2016.02.040
https://doi.org/10.13412/j.cnki.zyyl.2019.01.018
https://doi.org/10.13412/j.cnki.zyyl.2019.01.018
https://doi.org/10.1038/s41401-019-0295-8
https://doi.org/10.1038/s41401-019-0295-8
https://doi.org/10.3892/mmr.2017.7227
https://doi.org/10.3892/mmr.2017.7227
https://doi.org/10.1080/17460441.2017.1378176
https://doi.org/10.1080/17460441.2017.1378176
https://doi.org/10.13192/j.issn.1000-1719.2016.07.051
https://doi.org/10.1016/j.phymed.2018.07.006
https://doi.org/10.1016/j.phymed.2018.07.006
https://doi.org/10.1515/pjvs-2015-0031
https://doi.org/10.1039/C9FO00123A
https://doi.org/10.1039/C6TB01199C
https://doi.org/10.1039/C6TB01199C
https://doi.org/10.13422/j.cnki.syfjx.20181040
https://doi.org/10.13422/j.cnki.syfjx.20181040
https://doi.org/10.1016/j.theriogenology.2018.11.029
https://doi.org/10.13192/j.issn.1000-1719.2016.07.051
https://doi.org/10.1016/j.phymed.2018.07.006
https://doi.org/10.1016/j.phymed.2018.07.006
https://doi.org/10.1515/pjvs-2015-0031
https://doi.org/10.1039/C9FO00123A
https://doi.org/10.1039/C6TB01199C
https://doi.org/10.1039/C6TB01199C
https://doi.org/10.13422/j.cnki.syfjx.20181040
https://doi.org/10.13422/j.cnki.syfjx.20181040
https://doi.org/10.1016/j.theriogenology.2018.11.029

	1 材料与方法
	1.1 材料
	1.1.1 试验动物
	1.1.2 药物
	1.1.3 试剂
	1.1.4 仪器

	1.2 方法
	1.2.1 铁皮石斛粗多糖的制备
	1.2.2 动物试验分组、给药与模型建立
	1.2.3 动物组织收集
	1.2.4 小肠组织形态学观察
	1.2.5 小肠增殖蛋白免疫组化染色
	1.2.6 荧光定量PCR法检测小肠屏障、炎症因子mRNA表达水平

	1.3 统计分析

	2 结果与分析
	2.1 小鼠体质量变化
	2.2 小鼠小肠组织形态学观察
	2.3 小鼠小肠PCNA蛋白表达量的检测
	2.4 小鼠小肠ZO-1和Occludin mRNA表达量的检测
	2.5 小鼠小肠IL-1β和TNF-α mRNA表达量的检测

	3 讨论
	4 结论

