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Abstract

BACKGROUND

Radical resection is an important method for the
treatment of rectal cancer, but the imbalance of intestinal

Baishidenge  WCJD | https:/ /www.wjgnet.com

flora and changes in gene expression caused by surgery
are not conducive to the improvement of prognosis. It is
of great value to explore the changes of intestinal flora and
related gene expression after surgery for the formulation
of intervention measures.

AlM

To investigate the changes in intestinal flora and
microRNA-10a (miR-10a) expression after radical
resection of colorectal cancer, and to analyze the effect of
microecological enteral nutrition intervention.

METHODS

From July 2017 to June 2020, 107 patients with colorectal
cancer undergoing radical resection at our hospital were
selected as research subjects. The intestinal flora and
miR-10a expression changes of patients with different
intestinal flora were compared, and the relationship
between the intestinal flora, miR-10a expression, and
dysbacteriosis was analyzed. Microecological enteral
nutrition intervention was carried out for patients
with intestinal flora disorders, and the intestinal
flora and miR-10a expression of patients before and
after the intervention were compared. Clinical data,
intestinal flora, and miR-10a expression of patients
with different curative effects were compared. Factors
affecting the efficacy of microecological enteral nutrition
intervention were analyzed, as well as the value of
intestinal flora and miR-10a expression in evaluation of
efficacy of microecological enteral nutrition intervention.
The correlation between the intestinal flora and the
expression of miR-10a in patients with dysbacteriosis
was analyzed.

RESULTS
The numbers of colonies of Lactobacillus, Bifidobacterium,
and Eubacterium, and miR-10a expression were higher

2021-04-08 | Volume 29 | Issue 7 |
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in patients with normal flora after radical resection
of colorectal cancer than those in patients with
dysbacteriosis degrees I and II, and in patients
with dysbacteriosis degree I than in those with
dysbacteriosis degree II. The number of Enterococcus
was lower in patients with normal flora after radical
resection of colorectal cancer than in those with
dysbacteriosis degrees [ and II, and in patients with
dysbacteriosis degree [ than in those with dysbacteriosis
degree II (P < 0.05). As the numbers of Lactobacillus,
Bifidobacterium, and Eubacterium, and the expression
of miR-10a decreased, and the number of Enterococcus
increased, the risk of dysbacteriosis in patients after
radical resection of colorectal cancer increased (P <
0.05). The numbers of Lactobacillus, Bifidobacterium, and
Eubacterium and miR-10a expression were higher and
the number of Enterococcus was lower in patients after
microecological enteral nutrition intervention than in
patients before intervention (P < 0.05). Age, Duke stage,
numbers of Lactobacillus, Bifidobacterium, Enterococcus and
Eubacterium after intervention, and miR-10a expression
were all significantly correlated with the efficacy of
microecological enteral nutrition intervention (P < 0.05).
After intervention, the areas under the curves of the
intestinal flora and miR-10a expression in evaluating the
efficacy of microecological enteral nutrition intervention
were both > 0.7.

CONCLUSION

The intestinal flora and miR-10a expression changes after
radical resection of colorectal cancer are significantly
related to the occurrence of dysbacteriosis. Microecological
enteral nutrition intervention can effectively regulate the
intestinal flora and miR-10a expression, and the intestinal
flora and miR-10a expression can be used as indicators to
evaluate the intervention efficacy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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L EB2017-07/2020-0647 18] 4%, B2 1074) 25 & M AR 74
REZEAMRAS ., WR AR HEABEELEL
MiE A A, miR-10ak:A T, A miE A A, miR-
10ak ik 5 Wpid A KA X Z, St mid AT L
BHRATHMASH N E TR, b Tmare &4
M8 B A, miR-10ak ik, Wi R 7208 F 6 R
F. B A, miR-10afik, HATHAESH A B~
FIRF 2w B &, ZImid H A, miR-10af ik %
A AN B RT ST A RENAL, oA EH
Bk A B 178 A AR 5 miR-10ak ik a9 48 5 P

ZR
ARG ARG BB E T B SLBMATH . AT
B. AHEHAAE K. miR-10ak k35 THAH
FORT B, AR, ARFLRA ] AEFS TR
SR ERA, MARAHKTARELAL E. 1A
Bk ABELA] EEREIRTRABRIOAN ZE5P
<0.05); M ASLBATH . REBAHE. AHEHAR
%4, miR-10afkiAMAK. MIKE BAE B4 5,
%5 B W Ak s K UG W i 1A B KRR A T & (P<
0.05); B AAHFTELBEMASH N TR TG
AFHE REAFH . AATH A AR B AmiR-10a¥) &
TFIRAT, MFRH A B A S HAKT T AT (P<<0.05);
Sk, DUKES#. TG ILBAATA . WHATHA .
W3 R AATH AR 540, miR-10ak k3 544
AR EIRT AR E48£P<0.05); FFUs i
AL, miR-10af ik 316 A A NS R T FRACR 4
W & T @AR(AUC)3 >0.70.

21

2 A AR S RJG i B A . miR-10ak ik TG
HRHBAANEEREAR, & THRESHATHR
T T A ZGAY A E A, miR-10akiL, BmiEH
B, miR-10af 3k T4 4y 746 T TRBOR 69 4547,

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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1.2 77 % Wi @B 7 ik pra BT a5 B AR
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i, F SEBRORGIERESE. miR-10aRAT RNETZAEF T IIER

xR 1 AEHEEERKETE HEEEE. miR-100zREXEE(mean + SD)

FEEIEE x 10° CFU/g)

HEEEEER fBlEL TATE RIS R e miR-10a
EEEES 45 8.59+0.36 9.37+0.48 7.92+0.58 7.26 +0.64 0.25+0.10
BN 1 E 41 7.49 +0.56° 8.45+0.41° 8.94 + 0.55° 6.37 +0.32° 0.19+0.08°
BERBIE 21 6.32 +0.37" 7.21 £0.40® 9.67+0.61" 5.29+0.41% 0.14 +0.06™
F 191.77 176.71 74.61 146.91 12.80
P <0.05 <0.05 <0.05 <0.05 <0.05

SHEBESBSEHR, P <0.05 SEEENE | EERBHR, °P <0.05; miR-10a: ) \RNA-10a.

R 2 FHEEE. miR-100RIXSHEBEERBIVRR

PN B SE 7 P OR 95%Cl
PEEEER

M E -0.84 0.26 10.55 <0.05 0.43 0.30-0.63
MUSATE -0.41 0.13 10.42 <0.05 0.67 0.45-0.98
ZIKE 1.67 0.34 23.85 <0.05 5.29 3.13-8.94
BME -0.63 0.22 7.88 <0.05 0.54 0.36-0.79
miR-10a -0.71 0.22 10.65 <0.05 0.49 0.27-0.89

THE: SLBMTE. WHE. PRERENEEHESE. miR-10aRINIUIIEIF, <TIIE =1, > WIIH = 2; miR-10a: 7V \RNA-10a.

o N E IR T T RS R 2 ()T B R miR- N EAR R, #TLogisticH AT SR, FLERATE . X
10aRIE XS WE SN E TR T0T RS IME; ()7 BB . BRSO R 74 2. miR-10aK ik
M lmiE R S I E R S miR-10a A AHRME. 545 B iR R 5 i i 5 8 A 5(P<<0.05). I
Gt AbHE KO AbFERFASPSS 22.0800F, M8 K2,
BICABIRAER, R K, (TR Dimean+ SDIEA, 2.3 A AH AT h TR /EHER B, miR-10akik
Z A LLBCR BRI T 2004, #E— DAt S5TniAHL, SN E IR T IS 2B SO
BORFISNK-gfa s, 2N LLECR O AL, PRI B BB B VA 20 miR-10a B BT i, W aKk i
BERMSIREAAG L, AR TR I PearsonfH R R BBFIATE AU TR, ZRASiH 58 L @P<0.05). W,
HO, il Logistic#EAT 2 IR A0 47, TRAERLBEZ>  3R3.
MR 521 TAEHF{E (receiver operating characteristic, 2.4 R J7 &L & F s R4, TG HE A . miR-
ROC) £k, FRHLHIZE T [ £ (area under the curve, AUC). 10af ik AFRYTRCEZ N 2. RERE. IRK
BEXN. BURE. F5FE Leutoffll, NEVHETRE 2B, THUATABRATE . SUBHFFE . B A AT
() i 26 T T AR LU AR FH DeLong 56, ¥R FHAUUASES, P TERFRETEEL. miR-10aRIAAMH L, ZE R gt 8 30 7

<0.05NZEFH R L. BRI BEFER . DUKES . TG AT E. W
BT TR AER TR S BT TR B A P 74 2. miR-10aRIAAH
2 R b, 2 R Gt L (P<0.05). .34

2.1 RAVHEABELEE HEAR. miR-10ak A% 25 MAAMANTATFRAAY R E UBESHN
o AFIIE R R OUEE FURIT I . BT R BRI oy RAS 8B 78R = 1, 57 8O
WX AT B AR R miR-10aRIEMHL, ZRAS = 2), Ko R2.4T 4 72 5 E 98\ Logistic [ A 4357, 45
e E L (P<0.05). W#I. FEIR, FERE . DUKES I, T-E FLERFT B . XUEAT
22 B HAE, miR-10ak X 5ME AR LRGN KX E  FH. HERELEFEHBEREES. miR-10akiLH
DG EERIG ARG R ERKAEMER R AEE  MAESHNE IR T T7 M R & P<0.05). 1L&KS.
BHORKA =0, KA = 1), IANGERFEE. miR-10afE 2.6 WHE H A, miR-10afk ks # 4 A9 A &R TR
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TiEH, 5. SERRROARCIESE. miR-10aRIATHRNESEASATHER

xR 3 WESHEAEFTRIGHEESE. MR-100FRIANXIE(mean + SD)

IHEEEEESEE x 10° CFU/g)

itg I miR-10a
iiE B AT TUEHTE IR EFE
R 62 7.09+0.52 8.03+0.52 9.19+0.65 6.00 +0.49 0.17 £0.08
=] 62 8.65 + 0.62 9.41+0.49 8.02 +0.52 7.31+0.56 0.29+0.12
t 15.18 15.21 11.07 13.86 6.55
P <0.05 <0.05 <0.05 <0.05 <0.05
miR-10a: {A/J\RNA-10a.
FATEA WU B
0.8 0.8
i 0.6 i 0.6
| 04 0.4
0.2 0.2
0 0
02 0 02 04 06 08 1 02 0 02 04 06 08 1
IR 1 REr
W . S
) 1
0.8 0.8
0.6
o i 0.6
& 04 % 0.4
0.2 ) '
0 0.2
0.2 0.4 0.6 08 1
0.2 0
1 02 0 02 04 06 08 1
155
miR-10a
0.8
i 0.6
B 04
0.2
0

02 0 02 04 06 08 1
1R

B

IHEESE. miR-100FRIKTG FFMRAYROCHNZ:.

KOG IRAE ML 26| T 15 E E . miR-10aRIA TP
SN E R TIRRIROCH 2, 45 R ER%
BFR A IAUCH >0.7, HAFAFEIEAEAUCER K,
80.78, BWHE T VP BURE . R 00 864.71%.
84.44%. W3k6. K.
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2.7 MpiE A AR KR & F W iE A BF 5 miR-10ak ik 48 X
Jo 0 B B R R R AR S N E R T IR AR W
BAFBE . BT R B A B VA 2 5 miR-10al) 7775 IEAH G
2, Bk oA % B S miR- 10alF A7 76 FUk e 5k R (P
<0.05). WL.IE2-5.
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i
T
d
OF
[t
S
&

ReANCIERES. miR-10aRAL M METHANE T IEA

E=1 SRR = 45) BEARRN =17) Hy P

3 0.08 0.78
ES 23(51.11) 8(47.06)
£ 22(48.89) 9(52.94)

Fhe (=) 4.27 <0.05
<60 29(64.44) 6(35.29)
> 60 16(35.56) 11(64.71)

FRIE () 0.15 0.70
<1 21(46.67) 7(41.18)
>1 24(53.33) 10(58.82)

BRERE 0.69 0.41
T1-T2 29(64.44) 9(52.94)
T3-T4 16(35.56) 8(47.06)

[iil7apitl 1.24 0.54
jinzasidl 23(51.11) 6(35.29)
NoarzTic) 12(26.67) 6(35.29)
=R 10(22.22) 5(29.41)

DUKEZHA 6.51 <0.05
A. BHR 34(75.56) 7(41.18)
C. DHj 11(24.44) 10(58.82)

EREEEE
TR E 7.16+0.49 6.98+0.41 1.35 0.18
TIE3AME 8.92 +1.02 7.95+1.15 3.23 <0.05
TFIRIRUSATE 8.07 +0.37 7.96 +0.41 1.01 0.32
TIERUSATE 9.58 +0.69 8.97 +0.74 3.05 <0.05
THRIZRE 9.05+0.89 9.44+0.82 1.57 0.12
B Us]7E] 7.92 +0.36 8.28+0.38 3.46 <0.05
THRIEME 5.98 +0.42 6.12+0.49 1.12 0.268
THEEME 7.568 +1.37 6.61+1.25 2.55 <0.05

FIEIMiR-10a 0.18+0.08 0.14+0.06 1.87 0.07

TFISmiR-10a 0.32+0.14 0.21+0.10 2.96 <0.05

miR-10a: A/ \RNA-10a.

12 121
.
10 10 - ge % °s
) °
.
8 8+ ph . ®e o .
i
6 6
B ﬁ
R
4 4+
2 2L
0 I I I I I ) 0 I I I I ! |
0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6
miR-10a miR-10a
2 IMEBHEEHSMR-100t8K14E. B 3 XUHEBHEEHSMR-10at8K14E.
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TiEH, 5. SERRROARCIESE. miR-10aRIATHRNESEASATHER

®R 5 WMESHAER TIUS BRINRE

FEN Yij SE 7 P OR 95%Cl
ke 1.66 0.31 28.13 <0.05 5.26 3.03-9.14
DUKEZ)HA 1.60 0.37 18.33 <0.05 4.96 2.79-8.79
THoEEEE=S
B -0.67 0.25 7.14 <0.05 0.51 0.38-0.69
WA -0.47 0.19 6.46 <0.05 0.63 0.42-0.94
Z&E 1.72 0.37 21.06 <0.05 5.56 2.75-11.28
BME -0.87 0.29 8.66 <0.05 0.42 0.31-0.57
TFIEmiR-10a -0.81 0.25 10.29 <0.05 0.45 0.24-0.83

I{E: 6% <60% =1, >60% = 2; DUKE/JHR: A, BHf = 1, C. DFf = 2; THIBILERME. WEME. BFELRAMEESHESH. miR-10a%k

B DEYEANR, <IE =1, > FIYE = 2; miR-10a: {/)\RNA-10a.

xR 6 BB miR-100RIXIGEFHBRIVIME DT

b= AUC 95%Cl 7%+ P BHE BEE RNRE
THEheEsE=
IME 0.78 0.66-0.88 4.14 <0.05 <8.31x 10° CFU/g 64.71% 84.44%
XU & 0.76 0.64-0.86 3.59 <0.05 <8.41 x 10° CFU/g 52.94% 95.56%
BEkE 0.71 0.58-0.82 2.94 <0.05 >8.07 x 10° CFU/g 58.82% 75.56%
BME 0.78 0.66-0.88 4.48 <0.05 <7.04 x 10° CFU/g 76.47% 75.56%
miR—-10a 0.77  0.65-0.87 412 <0.05 <0.29 82.35% 60.00%
miR-10a: {3//\RNA-10a.
9.
10 - 8.8
o °
or 8.6 ¢
8 =
8.4 -
7 -
6L 8.2
E st so8p
s
w4+ 7.8
3r 7.6
2r 7.4
1r . . ° .
0 | | | | | J 7'2 ! : : ! : )
0 01 02 03 04 05 06 0 o 02 03 04 05 06
miR-10a miR-10a
4 EMNEEHEEHSMR-100i8%4. 5 PPIREEHEEHSMR-100t8K14E.

31118

i L R A 2L S T PR o s 1) E LR A, 1 45 L W
R VA AR B A A 5 3047 22 Pl 25 AR AR, AR BT i U
% FARUIRGE. 28, RahidRHNHZ, B
o5 iy T B T R SR U, g R T
HORBAME P EiE # 2, InE B H R AOE Y, 4
MR SRR ThRE, e — e RERE b s fRr iz,

Baishidenge  WCJD | https:/ /www.wjgnet.com

362

AHFFUARBL, G5 ERRARG AR S A R
BFLIRAT T OSBRI A T T A AT
VA L AR T R U W 8 e R R IR B,
—B B2 NER M R IR il A TR T B A S 4
A ARIA A5 AR R A I R A R AR G, i A
CAPRSU R A a, FLrp LRRAT 3 . XUBCAF I . BT
R R E R A AT, i A S W b B AR
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R, 5. SERE

TERE YRS GG DU T s — & R4 BE R, e i
BA— BRI, 2 A0SR, 78S Ak S
FHR TR EEERT. FRE—RIEME
FECFLBRAT B SUBOR T 45 2 AR TR R I 0D, A
i 5 T AR RO, S5fs Bk v 1 Y B8 I, 28T
I T B RN, AR SR R BN, 45 B EARIA AR S
KA BRI B L miR-10a7e ik /K F B SRR, H.
FLAKT BRAR T B S5 386 oA S5 M 1 A R R R A XU
FERmiR-10a38 1A 5 [l 18 #2584 ¢, miR-10asx2 €
KT 175 Ytk B HOX B4 5HOXBS 2 8] i E 4 i
RNA, HAEZ Pl e R RS, B Argiig
U B T Y, BB (N 4E B A 40 P miR-
102301k BRAK, 5 M8 (0 36 F AN 2 S ¢, FRig
SR SR I, miR-10a A5 A 5 13 B BT B T RE 1)
TER, JF4E &5 B e 8 B AR A S 28 AR B T A
B miR-10a3eik. AW R I, X485 BRI A
JE R AE TR R R B BT RAE S N E R T IT dE,
A MIHmiR-10a33 /5 T 1R, 5 FiRHE 4 R —2L,
A B3 FUAF B OUBAFER . ECFT B TEK A B R B
AR B RO, A T8 A S 4 A R IR
BTG AATE . DU AT RS
miR-10a %2 IEAHIR, JI7BR 1A W #F B 7% 20 5 miR-10a 2 171
FHR. BHF NN E TR T iR L fMEmiR-
102215 7KF, miR-10an] /i 51 18 6 5 B B AH 5 2
Fik, NMEE . S IE R B I aE, B2 i iy
T8 PRI,

A TS5 H2.40] W, A FEAERS I A E TR T
ST RUERF BT UG FLRRAT . SO R B . ek &
FrAFEREETEE. miR-10aR kAN 257, #—
G2 NENTR I LRI 57 8UE E MK, e
AR TS I B R miR-10a3RiA v {E AR
BN EFR T e bR, AR5 E UCR FROC i £k
SIS G B EE. miR-10aR Ik E SN E TR
T IR PG, 2550 RIS R AR PP T TR
AUCHITE0.7UA b, B BTV AR, IESE 7 #HEDN
[IERATE, S Fabsh B VP IAUCEH K, 078, 1]
R R PEAL AR 25 P TR T T R L B HERf 25
AW FERI, R >60% . DUKES I NC. DHI
NBREE RS T NS IR T RO R AR IR 2R, BRIt T
4. DUKES R s 4 B B, IR T 2
B EM, IR GRS N E R T, RENY ERiE
R I,
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miR-10aFRIR LA RMESIZNE T+ T HUER

4 EiL

LR LR, S E R RRIA ARG ER . miR-10aik
A R A BB A IR R 2, RS A
IR TIESCEHIE R . miR-10a5A 77 HEA RIF
ROR, T i A B R . miR-10a23A T4 )
s RVEAS T TR, B B Im R O E. (HAHT 5T
W R RO IR, BT FUE RA] REAF AL — e Wt Jim ¢
TAER VTN Z IR G RAE.

NERER

25 PR R 3 TR, IE 4 SR T
i, AT TR ELHE A AR I B R 2
PR, LIS S AR T IR,

5

B B iR B, ERIEIRIA RBE 238 2, AT
FEERONRICT ARG A B AR 2 R R AR
WG, IF 7 AL R A S I W E TR T IRCR IR &,
CUSIRI W il B A AR ORI R R IR S DLAE 1R 3
Tt ) E 75 T ) g A L

Eag =l

AW FT I B AR N T 45 B AR 16 AR S e T T
W/NRNA-10a(microRNA-10a, miR-10a)#&iE2R AL 50,
HAMTAERI N EFRTIRIER, B1E R4 BER
EE NER BT AR e

LR T%E

AW TR R 10741 45 B AR va AR R, AR HA
Ja W IE R REIE Loy 4, BT B 3 T 45 B AR A AR
JE2 wkHUH B B AR AR S LB AR AR, KA 52
JE Pt T B B ML miR-10a7K 1, 38 346 EAS [R] i3 7
BERS LR E I TE R . miR-10a2i838 1k, W7 I iE
B miR-10a781k 5 I8 AR IO R, FF0 s
BEERTLEE T USRS N E IR T, X b 1iRT 5 &
HIHE R miR-10agik, AN A7 2508 I R TRk
IR miR-10aFik, D ATA &N E =T 1T
e R 2, JEIEROCHZ 2 HTHE H#E . miR-10a3
XA W S TR T 2P AN, K H Pearson
AH O ZR OB 53 A i B A O T B B I TE TR . miR-
10aRIAFHIGHE.
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LiER

AWEFUIEIE LA R T EE H AR, SRKI: (DG EM
S AR YA AR 5 B B IE R AR FLRR AT R . XUBAF IR . AT
PR VA . miR-10a38 3 s TR 1R, 11
FEBE, WHARW 1 RS & TR RIE RS,
BRI TR 1 B 1 RE s, Rt [ R
FARTHERERE 1L B P<<0.05); ()W ALEAT R «
RSB AT E A A A miR-10aRE 8. 1
BR P P B VR BT =, 45 B ARG A S I B R
RN T (P<<0.05); (3)7iE R AL B E WES
WE R TG FUAF B OUBORF IR« BT B 8 T 1 v 4
JemiR-10a35) i 1T T0UHT, FER i i i o v AU T 7
HI(P<0.05); (4)7 3 RUFEEF#<60% 1k, DUKE
SrHAL BB, FIURFLBRAT B . BUEAFR. H
FFEFE RS miR-10aR A5 TI7 8 BB,
F IR AER AR T7 38040 R B3 (P<0.05); (5.
DUKEZ . F1la ZUERAF B . XUBOFF iR 3k il &
PP B RE B 7520, miR-10a I8 5 Sm N E
FET T AR 2 A 2(P<0.05); (6) T Fil 5 Mz B A
miR-10aF Ik P AE &S 48 75T TSR A i 2% R T
FA(AUC)¥>0.7, AN EITFALAUCH K, 50.784,
UM TP BBURIE R 2l N64.71% 84.44%;
(7)1 B T R S T AR 2 T B 3R TS LT T
BRI FLAT B B A R VA B S miR-10a 2 IEAROR, 17
BRI R V5 B S miR-10a 2 FUFH %(P<<0.05).

Eoati 2

St H I ARIA AR G B FE R . miR-10aRIA B2 KA
JE R R TR s R 2, SR AR S I N E 77T TIE
MEE IR miR-10a7%5A 7 TH B AT RIFRHR

REF =

AW SR IR 9 B0 PR, A 58 45 S AT e AR A — € T
far, Ja B TAE RN E 2R EIEE— D IIE. AR
ATRAR TR I TE R . miR-10a35 2L 5 B R ITAl
TRy T A, AT BT BRI AT I

5 2
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