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[#Z ] BB FIH microRNA (miRNA ) FEikith i 88 3 K 8 Z Xk EiE /D BB miRNA
FARRREAEN . Ak BRI G LR MERAL 42 1 57 /ANRBENL (BEHLETTIE)
DR BFARL (Sham 41 ), FREFIEMAIL] (Sepsis 41 ) M AKFE R T4l (Emodin 41 ),
ZH4% 14 H, Emodin ARG 0.5 h AR ARG HE 12 h 45 T KHZE (40 mg/kg ) I SHEF—W ., T
A/ TTARIG 48 h ALSEIFHUb . R FGE G2 W R A I /IN BRI R SR SE R F - o (tumor
necrosis factor- o, TNF-a ). 141 % -6 (interleukin-6, IL-6 ) LA K Jizy I g il 2 45 & & 11 (intestinal
fatty acid binding protein, I-FABP ) /K-, HE Q@i ln 4R . W FH miRNA Jt5 46
T/NRIPIA L miRNA Lk, Fiivk 22 5 510 miRNA, JfH qRT-PCR Xith i &5 A T80T
F S50 AR W5 B2 07 0 25 5 3675 W 0 19 miRNA #6473 R F5000 3-8 — 2 19 GO il Pathway
I3 WTe £ AR FH B R Jy 22 50 B, 4 18] R 7 LE 45 R FH SNK-g #6556, J7 25 A8 57 I 2R Mann-
Whitney U 35 , DL P<0.05 2R AGIHFE X, &R 5 Sepsis dAAHLL, Emodin Z/N T
ZH 2L PG PR AR, LT TNF- o . IL-6 £ I-FABP /K -t 3] i [ (P<0.05), miRNA ;%
F M 3iAs 23 25 S 3RIA I miRNA, H 174 Fil, 6 T8, 520 gQRT-PCR HF mmu-miR-
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[ Abstract ] Objective To investigate the regulation of emodin on microRNA expressions in
mouse model with sepsis by GeneChip microRNA array. Methods Forty two ¢57 mice were randomly
(random number) divided into 3 groups: sham operation group (sham group, n=14),sepsis group(n=14)
and emodin group (n=14). The sepsis model of the mouse was subjected to cecal ligation and puncture
(CLP). Mice in emodin group received intraperitoneal injection of emodin (40 mg/kg) half an hour
before operation and every 12 hours after CLP. All mice were sacrificed 48 h after surgery and part of
the ileum were removed for intestine tissue stained with hematoxylin eosin. The levels of tumor necrosis

factor- o (TNF- ), interleukin-6 (IL-6) and intestinal fatty acid binding protein (I-FABP) in peripheral
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blood were measured by enzyme-linked immunosorbent assay (ELISA). Total RNA of ileum tissues was
extracted from the sepsis group and emodin group, and then subjected to miRNA microarray. The results of
microarray were further verified by quantitative real-time PCR (qQRT-PCR). Target genes of differentially
expressed miRNAs were predicted and subjected to gene ontology (GO) and KEGG pathway enrichment
analysis. Data of multi-groups were analyzed by one way variance (ANOVA) and inter-group comparisons
were made by SNK-g tests. Mann-Whitney U test was used when homogeneity of variance were not met.
The value of P<0.05 was considered statistically significant. Results Compared to the sepsis group,
the levels of serum TNF-o, IL-6 and I-FABP in the emodin group were decreased significantly. MiRNA
microarray showed that 23 miRNAs were differentially expressed in the emodin group as compared to
the sepsis group, among which 17 miRNAs were up-regulated and 6 miRNAs were down-regulated. qRT-
PCR results were consistent with miRNA array data. Target genes of 10 selected miRNAs were predicted
and subjected to bioinformatic analysis. A total of 3 410 target genes were significantly enriched in 2 072
GO biological process terms, 246 GO cellular component items and 277 GO molecular function terms.
Moreover, KEGG pathway analysis showed that these differential miRNAs were involved in the regulation
of PI3K-Akt signaling pathway, MAPK signaling pathway, and TNF signaling pathway. Conclusions

Emodin can regulate the expression of multiple microRNAs, and play an important role in protecting the
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intestinal mucosal barrier via a variety of targets and pathways.
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MicroRNA (miRNA ) JE—ZENAR, KEY
h20~24 MR ERIY/N RNA, BENSLERE /K-
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KRR ERAE /N U7 T miRNA k3 (1) 7R
FHUL R B B (A S i AR AL
1 MRS FE
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i’ : 2013001835813 ), AMGT YL E ARG E
BB v Ll B B sh e Fi s Dy ot i (fRBRe
#5 1 2018-076 ). KiEZEIAH K E MCE 2],
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i 983 3R A€ I F - (tumor necrosis factor- o,
TNF-« ) / 4 % -6 (interleukin-6, IL-6 ) [ BX
RS AT & CORINTT IR B A A I H AR i A PR
oE), WARVIR TR 4S & 8 (intestinal fatty acid
binding protein, I-FABP ) Ik G s Hriadinl & (b
FREERHLARA T ), H4 RNA 28GR &( |-
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A& MR A RA ), /N
F. miRNA Microarray ( 32 [ Agilent 2] ), SEHf2¢
Y€ & PCR Y ({5 Eppendorf 23y ) ), NanoDrop
DN-2100 4366 €[ Thermo Scientific A H] ),
O ML (E[E Agilent A F] ).
1.3 FRBERIER S E

F BENLEC RN 3 41, R4 14
Ho fBFARY (Sham 41 ), MEFFAERTULL ( Sepsis
), KEZETWA (Emodin 40 ). & W HE1R 77—
FilJE, #4712 h 25 f, AhYok, RAEBEL
ALk (CLP) #Eay e ae /D B U /NI
JE VRS 1% I L Z2 BRI (50 mg/kg ), A
B FHAES L, WREEREEm , T e b4l
Lem YIH, /NGUFE B RERBE, 765 it
40% FE B AL, R 22 G B84 A g R
WXt 1] B EEFLE W, YA N A
i, K EEILNEYIAN IR, BIRES
JERED) T, AR EEST B R R R4 37 C i #R A AR
JKANFEARIE E2E (0.5 mL/10 g ), Sham ZH H 17T
M. REFAR, BEWITEHBIERRGIED, AR
LR AL, HADERER SR . Emodin ZATHT 0.5
h UMARE® 12 h 5T RER (BT 2% —HET
A ) 40 me/kg M8 B SHATT — IR, BFARH
FMEERAE AR 2 W) 28 7 W) 2550 o 2% — H 3L A
WHEIETES . TR 48 h 5 R I foff FFH A B 7
SEFESZE/INER, BEES MUE K 2 em U R [0 A 41
21, it FH AR FRER K UL S AR A A - B T
R
1.4 PREALREFKRE

BT B4 101 i 4L 408 T 4% vk B s [ 8
T REE 24 h, FHAEAEE, UF (5 pm )2 ),
TIIRANG - P e te, SHBE T WS 2 4000 B2 i
A5 PPN E bR R
1.5 EELGRERMEIE (ELISA)

ffi ] ELISA v KD A1 & 1l TNF- o . 1L-6 LUK
I-FABP & & . ARJ5 48 h f Ik AR BR R 4/ B
W, 2 [ SREER 30 min 5, 2520 20 min, 3 000
r/min, fFANMCEE BB, TUREHE R ELISA U &
DA A5 (4 A BRI 22 1375 7 TNF- « \IL-6 A S I-FABP
1
1.6 mIiRNA & HiF &

A e B i A TR A R 2T AL b g 4 B
PLHE E 3 2/ BPE 17 miRNA G F 5 A, fdi

Trizol ¥R B 4141 RNA, 2B SR RNA H
NanoDrop ND-1000 43~ 5 't & 346 I JH: 57 45 J2 7%
i, PSR BUIRRRBER R UK IR AT RNA 1585
T, MEGHEHEASZEER., Frid RNA §j
fd FHl Agilent ND-1000 FJ- 7K K #5 RNA i, T
IR A B, SR )5 18 ] Agilent miRNA Complete
Labeling and Hyb Kit #E47FR1C I HLE Fr #-47 4242,
Fifi J5 i H Agilent Microarray Scanner X 1284 J5 it
Bt F4t, i i Agilent Feature Extraction X 4
KA SR REHE SRS A, I
(EARAT IR I B 5 2. o )i 81 GeneSpring GX
v14.9 #f4: ( Agilent Technologies ) X JE 4% s #:1 T
Quantile FRifEAL B S ROEHR AL B, WL AEA (] H.
AYET T L E 5 RA 1Y miRNA Ji i 22 55 Rk %
H( fold change {H Wik , {# FH R AR UEA T Z R,
SERAF IR
1.7 EREEEE PCR WIEE R RiZH miRNA

TR A R R ER P, RIS Y 23
22 7 R IKH) miRNA HEEPLPEE ) 3 1> miRNA
( mmu-miR-183-5p, mmu-miR-155-5p, mmu-miR-
429-5p ) HEAT real-time PCR ¥ilF. 1 ¢, R4
21 RNA # a5 & 150 B 45 19 2R W P A vk A7
G RNA BRI, 5500 BE T & RNA ¥ 2
BRI HENT LB, SIMBUER miRNA K N
Z: U6 5| e 5 35y T IM B AR W) A w6,
% ¥% $ % miDETECT A Track ™ miRNA gRT-PCR
Starter Kit filf Ui W 15 1 A0 SR A9 6 RNA #E4T7
Poly(A) il 5% 53 LA S 2 o B PCRAGIN , Her
PCR 2 W 25 15 2R ] = 20 0k 34T + 95 C UL 10
min ; JEFY I (40 DMEFR ) : 95°C 25, 60°C 20,
70°C 10 s 5 R A . B AR RN IR
3IAEALL, 96 FLHUIA qRT-PCR W5, a8l |k
FEJPHEAT PCR B, SR 2% HXH e vk ilb A7
FEAKHS 2k 8 1 707 o
1.8 HERTNREVEDRFESN

MERFFAY 23 /4~ 22 57 IR miRNA HEFE 10
A28 AR R I B 5 R FEIE X R BN BT
miRNA 1705 PR fi, 7] B fiff ) targetscan7.1 Al
mirdbV'5 5> K405 A2 1) 0 45 SR AT Sy ¢ 32 I A
I AT G 2 Br. R 4E Gene Ontology 7328 Ji
XS miRNA RYFEEE R AT RE R 4 (GO ) 23#r.
Kyoto Encyclopedia Genes and Genomes ( KEGG )
ARSI AT P T R T S DR ) 9 T
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1.9 SFitEHE

KHI SPSS 21.0 #ATHLIH40HT. IEA 1T
ERHE £ b2 (Mean = SD ) RN, #4540
[ 2R FHEL BRI 28 5 2253 Hr, ZELIA T 7 LL AR SNK-¢
Kiis:, J5 22 A4S0 K Mann-Whitney U k255, DX
P<0.05 AZERAZITFEE L

2 #R

21 FBHPMRIMF
EEHMTK

55 Sham ZH M L, Sepsis ZH il Emodin £H /) F&L L.
7 TNF-o . IL-6 UL J I-FABP 4 & 2 0 B 7+ (P
<0.05), 5 Sepsis 41 #H kb, Emodin ZH /)N K Il 7
TNF-a . IL-6 DL K I-FABP /Y & & ¥ i 80 F [ (P
<0.05), FIARHREMIEERL 27T LIGHRIRERRE /]
A2 B AR S I Tl 1 Wi RS, Wk 1.
F1 A /N e F (TNF-« . IL-6) PAK

IFABP /KA H#E (Mean + SD, n=7)

Peripheral blood levels of cytokines TNF- o, IL-6
and IFABP in each group (Mean + SD, n=7)

RAEFEIRAR B BUBERA R 45 &

Table 1

o ARAE T
415 TNF-a (pg/mL) IL-6 ( pg/mL ) AR (nemL)
Sepsis £ 509.43 +72.43"  61.46+25.97" 67.12+12.50"
Emodin 21 377.33 £86.52  29.48 +9.34"  50.59 + 8.22%
Sham 21 31.05+29.17 11.72+1.74  34.53+4.92
F1H 94.37 17.45 22.48
P <0.01 <0.01 <0.01

1 : 55 Sham 41 1b#¢, *P<0.05 ;
22 BARREFKE
WA T, Sham ZH/N R/ REIE A R 4540 T
Wi, FIRZEER, MRIKSEIER, HR9IEST (K
1A ) 5 Sepsis 21 /N R0 E I K7 20 it (%) HE 21 o 30 25
WL, HEZVEWr, IR (& 1B ) ;5 1Ml
Emodin 20/ B/ GBS MBI AR B, 20T
IR AR (B 1C),
2.3 ERFiEX miRNA KIHIE
Emodin 2 55 Sepsis 1A Lk, A i 857 1~ H
H 2550 miRNA, % 18 fold change {f > 1.5
BRI T 1 23 > 22 57 35 i Y miRNA( P

55 Sepsis 41 4%, "P<0.05

A : Sham 4 ; B : Sepsis ?E C : Emodin 4
B 1 AAUNE/NAALW RS (HE x 100 )
Fig 1 Histopathological changes of intestine in each group ( HE x 100 )

<0.05). SRJ5 ML 22 A% A DL e S R BEAE B
EPIRIICHR, U T % H ) miRNA 3k
7310 1~ HABY miRNA (% 2), Hr, Rik By
miRNA A5 71, 43 % 4 mmu-miR-32-5p. mmu-
miR-206-3p. mmu-miR-96-5p, mmu-miR-183-5p.
mmu-miR-27b-3p, mmu-miR-148b-3p F1 mmu-miR-
200a-3p, 753k FIHAY miRNA A 3 4>, 285125 mmu-
miR-337-5p . mmu-miR-155-5p I mmu-miR-429-5p.
FFHAHDCIR A 22 5735 19 miRNA A7 )2 R
o, LA 2.
2.4 ERFRIE miRNA B KX EE qRT-PCR

IE

BEHLPEE 3 4~ miRNA #E4T qQRT-PCR 5 1F
43 9l & mmu-miR-32-5p . mmu-miR-183-5p, mmu-

R 2 MEIE MJPE A OGN 22 535 1) miRNAs

Table 2 Differentially expressed miRNAs associated with
sepsis or gastrointestinal tract

miRNA Ptaulii s P{a
1 miRNA 22.5852 0.019 8
mmu-miR-32-5p
mmu-miR-206-3p 13.223 3 0.044 7
mmu-miR-96-5p 22181 0.022 8
mmu-miR-183-5p 1.694 8 0.022 7
mmu-miR-27b-3p 16611 0.0125
mmu-miR-148b-3p 1.5825 0.044 0
mmu-miR-200a-3p 1.561 4 0.020 2
T miRNA 3.014 1 0.0019
mmu-miR-337-5p
mmu-miR-155-5p 2.0307 0.043 6
mmu-miR-429-5p 1.508 0 0.032 0

Color Key
and Histogram

Count

=)
o

] -

Row Z-Score I

El o) ¥

mmu-miR-742-3p

mmu-miR-337-5p

iR-429-5p
mmu-miR-155-5p

mmu-miR-7676-3p

LG L

mmu-miR-770-5p
iR-1931
iR-206-3p

iR-5615-3p
mmu-miR-30e-5p

mmu-miR-96-5p
mmu-miR-200a-3p
iR-183-5p

iR-33-5p
iR-32-5p
mmu-miR-802-5p
mmu-miR-27b-3p
mmu-miR-148b-3p

mu-miR-129b-5p

LT

mmu-miR-6904-5p
mmu-miR-7682-3p

B2 22575k miRNA fERIHAA
Fig 2 Hierarchical clustering of differentially expressed miRNAs



1370+ rhfEZs R 2019 4F 11 A4 28 #2455 11 3] Chin J Emerg Med, November 2019, Vol. 28, No. 11

miR-155-5p. GitAbBE SRR, 5 Sepsis 41
A8 H, Emodin 41/ [ 7 iE miR-32-5p 1 miR-183-
Sp 5w B F i (P<0.05), 1 miR-155-5p
Ry Zek I B R (P<0.05), PCR ¥iE miRNA
FIR A FEH G g R —2 (K 3), IR
SERATHE
25 FERETNEEYESFEST

K H targetscan7.1 Fll mirdbV5 P54~ 1] X Fi
/B miRNA B8 0 854 X B aR i e 4 1y 10 4
miRNA HF 17 88 R T, I 4 45 21 09 fi 18 1 Ak
K T 5 22 A 15 B 2% 50 e GO i 4 73 Hr

A EER Secpsis?H
10q BN EnmodinZfi

ARSI

miR-183 miR-155

miR-32
-5

G5 R EEAALE A B Ei R (biological
process, BP)., 4 }f§ Z0 43 (cellular component,
CC) Hi4y T 3 8E (molecular function, MF ),
H, FEAEYE R 22 A SR E U GO F&
HiL2 0724, W AR . Z9MAY Kk
B TAEMAEYEEAEY SR (K 4A) 5 TE40
Ma2h 5307 H 22 A gt 2e o L) GO 4% H 3k 246
A, W AN N A ES . BRAS A AHCHIIRS . mR
FEREZA NS (K 4B ) 5 5T HUIRe s
mEZESFA S FE X GO £HIL 2774, £
FEERNTIRE N, WSS HA%E.

B EER Sepsis#l
1.5 4 WS Emodinf

1.0

eSS

miR-32 miR-183 miR-155

A : /NI miR-32-5p, miR-183-5p, miR-155-5p FihABAY LA 745258 3 B : /NI miR-32-5p, miR-183-5p, miR-155-5p Fik

ARK K real-time qPCR J0iFE45 4 5 5 Sepsis 41 LL#%, *P<0.05, n=9

B 3 25533k miRNA [ qRT-PCR 5&iiF
Fig 3 Confirmation of differentially expressed miRNAs in ileum of mice by real-time PCR
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Fig4 GO category and KEGG pathway analysis on targets of differentially expressed miRNAs
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BFEAEYEE (K 4C). KEGG iR irdi i i
N, 77 K AERA G AR LGS i
PR (4D ), fUdE PI3K-Akt {55 . #ifg
fity D {75 538 8% . MAPK {5 53l j 55, 4% I A
J# [enrichment score, -loglO(P {d )], 7EIHUHT 10
11 GO 4% H sl (5 Sl B T e o Je s o

3 it

AT LIS Sepsis AL, R¥ERTHiE,
B IS RIER T (TNF-« . IL-6) P T FRE,
AL IL-6 T Rl B A 2, R R AT LAl e
BRAE FTELAY 4 B JORE S, AISCRiR R S A — 2 7,
50 R IRSS & B UENG R R R L, B
BRI RR 45 & & 1 (1-FABP ) 1E A/NaFea 694k
YikrEdy, el LR 8 T RE RS Y L3 S A
i U Emodin 415 Sepsis 414 M7 I-FABP ¥
FERRAR, 4565 T i s R R E R
IS S 2 24 BB B IR AR e hE /s B i T A5 A5

CAFFRRY, KR LIS RS I R
PRER DK, B A 2R 1, O e R
JAK1/STAT3 {55 5 i % 4 57 8 - B K Bel-2 1 Bax
(AR I RERE K R A I R A - B ik
Ab, 38 o 15 % % % B H (ZO-1, occludin Al
claudin-5 ) AO¥Gs% . BIIRAIRIS, KERENIH
PEVGE MeE K R I T R W 85 A Ao
SR, TEMGEEER R R T, KRN TR
B bR AN, AEREIA RERE SR R e R R B R E) T
EENEM, (A2, X ERW K miRNA %
KT, FIR LARGE .

i miRNA SR AR, AR T
M5 /N A 25 5 7 48 h 5 B9/ miRNA 234
e, IR T 10 422 5 R IA AU miRNA, M P
PLEEIEH 3 4> miRNA 28 qRT-PCR E45 S WoR -
Emodin 41 5 Sepsis 41 # £, miR-32-5p F1 miR-
183-5p ik % 4 (P<0.05), miR-155-5p F2ik
BE T (P<0.05), RikBBHEGEREER—
. MAHEAIEEM, miR-32-5p il i #[H FSTLI1
AHOC 38 B AE 5% o3 RSO TR B I [B) RB 85 15 75 3
AN J A S 'Y, miR-183-5p AJ LA#E[A] claudinl
37 it R T P2 SRR B () B M, claudind FESH
— M EZE MR B EEEN, S5 TR
B (AR B U I miR-155-5p 78k T 5
B LRIk BT, ATRER] DME M MEERE 2 B AR R 1

PRy, HFR 0 R T LA A5 e e 24 750
Je Ik ST FE S R 2 1Y

h T D HRR 2 5 A miRNA IJRE, A
T 9% X5 0 326 A9 10 ) miRNA JE 47 58 356 [R F0i
FEXF 30 AT R ) PRLFI P A SRR TAE R R
OrHT. GO &SI R EHMIANERSE . &
IRFEAAR LA K 5 52 5 R O ) 200 B 45 22 A it 4 4
Z 53| T e/ N BB ER GRS AR, ¥ E
TR, Z9MEYET . MiAL R f
T E LA YRR, X H A AR 5T
SEAThREAE N, ARIEREE . BT AR
A4 AL G2k, AR EE R 0T gt 4
WX — RN F I RS0 & O e B AE /N B
GBI R E T . KEGG 38200 Hr 4 3 ] ix
SHILN T BB S 5 (5 S A 77 4%, WA Bk
FRAEAH S B A PI3K-Akt {5 5@ % ', MAPK
{55 " TNF (55 . AMPK 15538 % "
SRR MOGE IS . X, EERE RS
) 2 s Tk UL IBE 3- it / 4 (1 B ( PI3K/Akt)
G5, fFASM(E 5@, PI3K-Akt i@ #%
FE ARG AT T R R AR, A
TR H S 5 I G2 e BERE T B0 M43 495 LA S0 L
htekag U720 1Ak, ik nl L5 CD40L {5 5l
IR 2 5 VR e R Hh /IR B 95 Ak DA B I A Y
Bz A0

g Bk, KRR LB EEZ 4 miRNA,
HETT 2280 5 252 1 5 5 B MR RE /) BRI i 1 4t
i, B IHIEFEE S R et . AT RIS A
BRI A LG B2 B it — B8 KRt
o R o 2 I D) RE BRSO TR TR AL B A« 25
SR INH miRNA LUK #5 B 2 058 A5 538 % 55
A Ja it — R R iR 25 miRNA IR DL K
WG AN DI RE, Sl R B AR I
PRGN FHEE UL Z2 (B AR R, M IREERE IR YT
ARG SR

Z % x #t
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