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Effect of Enteral Nutrition Combined with Probiotics on
Intestinal Mucosal Barrier and Serum Inflammatory Factors of Rats

after Rectal Cancer Operation*®
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ABSTRACT Objective: To study the effect of enteral nutrition (EN) combined with probiotics on intestinal mucosal barrier and
serum inflammatory factors of rats after rectal cancer operation. Methods: 32 male SPF grade SD rats were randomly divided into control
group, model group, EN group and EC group, with 8 rats in each group. The model group, EN group and EC group were established
postoperative rectal cancer model, the EN group was administrated with enteral nutritional suspension, the EC group was administrated
with enteral nutritional suspension combined with probiotic granules, the control group and model group were administrated with same
volume of saline. The ultrastructure of small intestine of each group was observed, the occludin protein, D-lactose and inflammatory
factors were detected. Results: The tight junction and villi structure of intestinal epithelial cells of model group were disorganized, while
EN group and EC group were improved. As compared with control group, the expression of occludin protein and IL-10 of model group
were lower, while D-lactose, IL-1 and TNF-a were higher (P<0.05); as compared with model group, the expression of occludin protein
and IL-10 of EN group and EC group were higher, while D-lactose, IL-13 and TNF-a were lowedr(P<0.05); as compared with EN group,
the expression of occludin protein and IL-10 of EC group were higher, while D-lactose, IL-18 and TNF-a were lowedr (P<0.05).
Conclusion: EN combined with probiotics could siginificantly alleviate the intestinal mucosal barrier function, increase the expression of
occludin protein and decrease the expression of D-lactose, decrease the expression of IL-18 and TNF-« while increase the expression of
IL-10.
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L1l SRIezh¥ 2K 6 JA ik SPF 2o/t SD R 32 K, ik
Fri 160~180 g, HFRPE BEF3NY) Lot RS
SYXK (8 )2020-0906 , 5 #L 4] 37 TE IR A& ¥ s ¥ b5 19, 1
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112 FZERKF N- P -N- WAEEAR (N-methyl-N-nitrosourea,
NMU) JZ UL e %24 - SE 5 Sigma-Aldrich 2% 5] ; JIi N & 37 it &
W& (TPF ) - 4 it 7 V. 25 (TC 85 ) A PR 7] 5 o A TR R - B VIl
BB FERHE A FRA T b KB occludin Hi {4 : It 5T i 3 2R A
W ARA B2 W] DAB 1200 & : 52 [E Promega 2\ w) ; Bk %
W B a6 (ELISA )i & : 36 [ TSZ A7)

L13 FEMSE RS 5 BRI A RA R 4 A5
TR S A AT A - 52 [E BioTek 24w ; g LA W G 3 AL - 1AL B
BT A AT IR W) 5 A U0 B BRI B IR A e R A
BRZN ] s QRT-PCR ¥ ; 35 [E| MJ-Research 3],

12 7%

1.2.1 MNU Z5i BB s K B v SV /K i 2 MINU
2k, B kB2 4 mg/mL f) MNU 245 .

122 SFEREE  KEGGENMEIE L HEE, B X R
H ERA N ES(EN)A JHNESR + AR (ECOH, B4
8 M, BRI EN 2411 EC 4135k FEN MNU 243K (¥ 77 75 22
7 L R R AT A T S A B R R A T A
1 mL/200 g (I 25 725 HOR BRI , S8 51l 5 TR AR
FF 10 min, HIEZEREN 16 J& by 4 JLL 3 U/ Ja s
[, 56 5~16 FILA 1 IR/ R RMR G T-HEN o %) BRZE LUK [R) 435

25T TR R A R K HE

1.2.3 PhEmvIBR  RKEMEHIE IR A TS 2 % e
FLZ B RR RS2 EN 4R EC 41K B, R SCR )5
AR 11 E R B, & B2, WL T LT R BT B R ATIFALT] 1
1 em &b, FTTFREIE , QA1 590 B0 , $RBIFUIERINR , )2 48 &
310, HAEF ALV 77 82K 25 5 X B R BRI T T I
i VR A BRS BISE £ o TR RFER AT R A R
JARE A RBEYOK.

124 B/ FE AFAREHRIEMUH IFR EN HFES 457
frWE IR IR B, IR 1673.6 kI/100 g, HEH H 4
598.19 kJ/(kg-d), # K =YK B ; EC 419 H i N E R IR

T2 A T R, T [R) EN 4 0o R 2 RIS 2 8 R AR
A BRER K . PO KRR ELRE S 7 d.
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VR, B Rl HR IR AT DU e, i M H R R, 7R I LB T 0
S IO et
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AT EE A, 7E S T (400 ) BEHLIEEL 5 4~ BH 40 Ju 2%
ERIARET, SR AT Image-pro 3RS /- HT kR e d i 3 PR
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1.2.7 tb@EZERAMmE D- ZLMEMRIE A 40K BURMERUm
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Control group Model group EN group EC group

1 EHKRNHEBHREEZH(15000x )
Fig. 1 Changes of ultrastructure of small intestine of each group( 15000x )

2.2 occludin & ARIFRIE LB 32 ik /KT 0 2 B LRI (P<0.05); 5 EN Ak, EC 41
5%t BRALAH B BRI KRR /INB AN B oceludin 251 occludin 2 AR IA K505 (P<0.05), W& 1,
B3R KRR (P<<0.05);EN ZHF1 EC 2019 occludin &5

x| BAKXR/NHFIER occludin F B HIFRIEKF ELEE (x5 )

Table 1 Comparison of expression levels of occludin protein in small intestine and rectum of each group/( xs )

Expression of occluding proteins

Groups n
Small intestine Rectum
Control group 8 3.98+0.61 4.60+0.68
Model group 8 0.92+0.35* 1.04+0.31*
EN group 8 2.09+0.37*" 2.17+0.57**
EC group 8 2.90+0.51** 3.24+0.62*"
F 59.796 58.242
P <0.001 <0.001
Note: *P<<0.05 vs control group; “P<<0.05 vs model group; * P<<0.05 vs EN group.
23 D UBRIEKT I 8% (P<005); 5 EN 4UHIH EC 41 D- SRR KT 42

Xt IRAM L, BEA KRN D- FLRRR K FRE  (P<0.05), 13 2,
(P<0.05); 5HRI4IAH I, EN 411 EC 41114 D- FLBEER A AKF

R 2 FAKRRIME D- ZAEREK T LB (ves)

Table 2 Comparison of expression level of serum D-lactose of each group( xzs )

Groups n D- lactose (mmol/L)
Control group 8 0.35+0.03
Model group 8 1.93+0.19*

EN group 8 1.23+0.08%**
EC group 8 0.96+0.12%* &
F 237.449
P <0.001

Note: *P<<0.05 vs control group; “P<<0.05 vs model group; * P<<0.05 vs EN group.

2.4 IL-1B, TNF-o #0 IL-10 R i%KFELEE IL-1B il TNF-a (257K T EN 41 IL-10 (9K T
55 HRZH AR UL, BEAUZH K BRI I 12 48 [ F IL-18 Al TNF-a EN ZH(P<<0.05), .3 3.

(BRI 35 T A 1 IL-10 132K /K Ttk 25 AR 3 Wi

(P<<0.05); SERILIH L, EN 4151 EC 414 IL-18 F1 TNF-o

(B ARIKP AR IL-10 (R IK KPR (P<<0.05);EC 4111 LA TG R A T A R LA R . — I s e
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R 3 EAKXRMTE IL-1B. TNF-o F IL-10 B RIEK FLLEE (225 )
Table 3 Comparison of expression level of serum IL-1@8, TNF-o and IL-10 of each group( x=s )
Groups n IL-18(ng/L) TNF-a(ng/L) IL-10(ng/L)
Control group 8 1.03+0.11 15.87+3.13 53.84+6.76
Model group 8 2.96+0.23* 39.86+5.58* 23.44+5.02%*
EN group 8 2.13+0.18%* 31.414.04% 33.77+5.67*
EC group 8 1.66+0.15%* 23.7243.69** 41.89+6.02%"
F 176.405 47.774 37.961
P <0.001 <0.001

Note: *P<<0.05 vs control group; “P<<0.05 vs model group; ¢ P<<0.05 vs EN group.

W Z BEVI AR (total mesorectal excision, TME )25 4876 K S H |
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TN E SR e s s A
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