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Effects of Herba Hedyotis Diffusae on Expression of microRNAs in Colorectal Cancer Drug Resistant Cells
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Abstract Objective: To study the regulatory effect of Herba Hedyotis Diffusae on multidrug-resistance ( MDR ) -related microR-
NAs (miRNAs) in colorectal cancer,and further explore the underlying mechanisms of its MDR reversion. Methods ; The signal
pathway regulated by miRNA was forecasted by MTT assays, morphology observation, miRNA array analysis, QPCR validation, GO
and Pathway analysis through treatment of HDW in HCT-8/5-FU cells. Results: HDW significantly inhibited colorectal cell viability
and decreased density of HCT-8/5-FU cells. There were 23 up-regulated and 34 down-regulated in 57 miRNA differential expres-
sion after HDW treatment; and QPCR verification confirmed that HDW increased expression of miR-92b-5p, miR-1247-3p and
miR-4800-5p and decreased expression of miR-4454 ,miR-4443 ,miR-483-5p; and the signal pathway prediction showed that HDW
could control PI3K/Akt, TGF-B/Smad,MAPK, P53, Wnt and JAK-STAT signaling pathways regulating MDR, migration, invasion,
proliferation and apoptosis. Conclusion;: HDW can remarkably suppress proliferation in HCT-8/5-FU cells, and it is one of the
mechanisms to reverse the drug resistance of colorectal cancer by regulating miRNAs expression.
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HAE ¥ 5 B ( Hedyotis Diffusa Willd, HDW ) {4
FE MHE AL KBS, B TE AR R TH L
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CRC HIRYT , BHA B EITR MHR R e & 7L
X 2 A IR AR D) O R IRIE 52 1 AR e T
Al 2 &8 S CRC 4R dd =" 9l CRC
Anp s A CRC MR Wi CRC
MDR f1E I o H 78 g 55 55500 4 iR MDR (14
YERBLEIE A B . itk — 238 7R FE e & B A1
FHALH], XA 1 CRC 5-FU i 25 41 i J5 1) miRNAs
FIRHEA T R, IR A B A S B kS IA
g4, LA HL 4 miRNA #0i] CRC i 24 41 il A= K
FRHE IR o
1 ##R5HE
L1 #hg
111 SZB4nie  CRC it 2540 i HCT-8/5-FU (¥
YRR RA R ) s HDW (8 g 5 24
KR E R = NREERE) o
L 12 M58 oK R R R 2= Tl
ABR A H A7) 5 RPMI-1640 85 332 L | i 4R 1 3
(FBS) | Jga i B4 2 £k 2% v W ( PBS, 32 [# Hyclone 23
7)) ; RNAiso Plus,SYBR PrimeScipt miRNA RT-PCR
A& E AR TR BRA R AE ) 5 B bR X
(ELX800, 3% [# BioTek 2% ] ) ; 8 il i 4% BR 43 #r AY
(ND-2000C, ZE[E Thermo 23H]) 3 3L Bt )G E 7 PCR
(7500 Fast, 3 [H life 28w ); 5 & 2 % 5
( DMI4000B,, 8 [ Leica /A #]) o
1.2
1.2.1 HDW 2 E ¥ % HDW (0.1 kg)
85% LFE 1 LRI ARH 2 WK, & 1 5 i i, Wk 4 U8
W, B2 TR AR . HDW SEHCHIRy A FH PBS RiL i
B 200 mg/mL K, -20 CHf# M. HEERHE
7£0.22 pum GEALUERE LD
1.2.2  4AffudEs:  HCT-8/5-FU 4 ffd &7 SFU (15
pg/mL) 19 10% FBS 1) RPMI 1640 1351k & F 37 C
AR SR TP R M AERIL G IR 90%
J& , BBREEFRNA 0. 25% & EDTA JREFH1TIH AL,
20 0 22 B 7% S5 A 5 A8 R AR 1 o8 2 15 TR I 46
1RV Ak, WSS B B T 20 T, 1000 1/ min 25
L>5 min, F b3, HCT-8/5-FU 4 it 41 jits /] RPMI-
1640 58 4557 0 B Ja A T AR B
1.2.3  4HMETE J1hr BOS B4 K ) HCT-8/5-FU
WAL, # 1.0 x 10° 4~/mL #2250 F 96 FLES 37 4

H1,100 pl/fL. 4ifEA K 2 50% ~ 60% B fin A 2
JEH 0.5 ~2.0 mg/mL HDW , X B8 21 fin 25 {4 FXL ()
PBS, HDW i 24 h &, LA A 0.5 mg/mL fy
MTT %3 100 pL,37 CHEHE 4 h, 55 MTT, &AL
A DMSO 100 pL, ZEiR 4R35 115, ELX800 fifif51{%
(P 570 nm) M 5E 2 FLIROGEE(E (B A {8 , 41l
5 J1(% ) = (HDW THigl A i/ X R4 A ) x
100% ; ARG R (% ) = X} HRAL MM 76 J1-25 41
RS T

1.2.4 B0 BOS BOHAE K HCT-8/
5Fu LA, #2 5 x 10° A~/ mL 2 FF 6 FLEF R
H A 50% ~ 60% B I A LWk 0.5 ~
2.0 mg/mL HDW . LIS 40 A S oxk BEZH (55
&AL PBS) , ] DMI4000B {3 & . {3l e 754 7 40 i JE
WML,

1.2.5 miRNA &5 504 BOs 0k K3 HCT-8/
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Ho 3 AR REZH AT HDW T2 (1. 0 mg/mL) , 4 Jifd
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FEIR A B ASGI E RNA e B Al B 96505 v 40 #r o A<
SCHERR 11 iR 5 23 A 1) miRNA 23k 3500 i 175K
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1.2.6 7Eix PCR(Quantitative Real Time Polymerase
Chain Reaction, QPCR) 3&ilF B 04 K1 i HCT-
8/5-FU 4iififg, Lk 5 x 10° A~/mL 50 F 6 FLE IR, 2
mL/fL, B IR G ALK E 0.5 mg/mL HDW -
24 h, 4% FiRTEE#EAT miRNA 423, B 500 ng
RNA #E4T Poly (A) Jn R K i, 1R2J 5,37 C 60
min,85 °C 5 s, [u] KON I AN INTC RNA B A 2555 1
K% 100 pl, QPCR Sz Wi{& & 20 L, Bl: cDNA %
W2 L, SYBR Premix Ex Taq I1(2 x )10 plL, PCR
Forward Primer(10 pM)O0. 8 L, Uni-miR qPCR Prim-
er(10 uM)0. 8 pL,ROX Reference Dye 11(50 x )0. 4
ul,6 wl dH,0. |4 miR-92b-5p . miR-12473p .
miR-4800-5p , miR-4454 | miR-4443 miR-483-5p ., U6
g1 b A TR (ORE) AR A 44l
RAIJG, T 7500Fast QPCR Y i#F 7 miRNA ik 4)
Mro

1.2.7 Gene Ontology (GO) % pathway 7381 %
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15 T IHZ 5 0 Wy id 72 ( Biological Process) | &
H)43 73 68 ( Molecular Function ) | fff &b i) 48 g v B
( Cellular Component) %5 3 A~ J5 M Y RE(E B, I H
BiNGO #t17 GO W.E M0, Z R A Gt B (P
<0.05) . FHHLIEH ) KEGG pathway %48 2 B 5t
RS AR A DAVID 347 430 3 AR 4 G it A 4
2 (P-value) % i #F & £ /4025, @i Fisher Exact
Test THE 707235 22 57 miRNAs P45 115 55 330
38
L3 GeilsyJrik  FH SPSS 18. 0 Geil A s
HEATGEIEA 00T B P £ A2 (v £5) R,
2 HEHE Z [ ELECR T ¢ K30, BA P <0. 05 N2 A
giitrE Lo
2 HR
2.1 HDW Xxf CRC fif 25 4 Jff HCT-8/5FU A= K A5
- HDW % A %E 9 5-FU fiit 25 41 HCT-8/5-FU
AKEA BERIHIEN. B HDW ¥k B2 (9 35 fin
HCT-8/5-FU il i i35 J1 3B Wi AR, 2000 1) 2 4K 52 3]
P, A EMOAON . SRR LR, 2 R A ST
FEN(P<0.01), W1,

&1 HDW 3f HCT-8/5-FU AR 4 K I &40 (v +5,% )

20 5 4 a3 77 Nk
HDW-0 mg/mL 2l (n =8) 100 +8. 06 0
HDW-0. 5 mg/mL % (n =8) 81.57 £5.19* 18.43
HDW-1. 0 mg/mL % (n =8) 74.17 £6.24 25.83
HDW-1.5 mg/mL 4 (n =8) 53.17 +8.05 " 46. 83
HDW-2. 0 mg/mL 41 (n =8) 34.21 +3.261 * 65.79

1.5 HDW-0 mg/mL 41 1%, * P <0.05

2.2 HDW X} CRC fif 254 il HCT-8/5-FU JEZ& /5%
M) HCT-8/5-FU 4H i & AN [l ik E HDW | fii)5, 5
X BRZH H A, HCT-8/5-FU 411 2% 3 ELAT A [ R
/>y 24 EEHDW ¥k B34 %] 1 mg/mL B}, HCT-8/5-FU
24 0 285 W S i, T 3 e A AR B T
T 7% A 5 24 EEHDW K B2 353 2 mg/mL I}, 4
JH 5 B e — 20 gk /D, At R AR [ AR /0N, R 43 240 st
TKIET, Z g R — 23R T HDW ] I 25 30 i
CRC Tfif 25 4fi it HCT-8/5-FU A= 1, &2 B g 1) 1)
RO, DLE L

2.3 HDW X} CRC fif 25 4 fg HCT-8/5-FU miRNA
FIRME M miRNAs Rk 3505 R 408, 45 8 kK 3
HDW X CRC it 2540t HCT-8/5-FU () miRNA ik
BAPEEN, 46 57 4 miRNA kA T B E R
kA5, HDW | 23 4~ miRNA 323k, T 34 4
miRNA ik, #— 25 %k Al QPCR %1k, 45 Rk 52
HDW [ miR-92b-5p . miR-1247-3p . miR-4800-5p

He325k R miR-4454 miR-4443 . miR483-5p %53
K, HE R R, W2,

2.4 GEPEAPHIIONE R R miRNA FUAR I R £
P PEDEAT miRNA $I 36 PR F00 , 25 2R Wl s, 39000 1
FEHA 1775 (0 o EFXTRAE 1775 ANFEEER K
HA 2 GO 1 3 A~Thfg I, 45 5 5os B i)
BR300 4 T I A L s 24 GBS LR 28 A B
AT M5 S . 7E LRl b, F—2 X 3L
AT AN MLAE 30 1% = 4R . HCT-8/5-FU 4fi il 48
HDW Ab A5 45 5 BoR , 78 4000 B 50 5 KEGG
H1 miRNA i % & £ F PI3K/Akt i % . TGF-B/Smad
i % MAPK 5 % P53 3l % . Wnt i 7% JAK-STAT i
PR AV £ E B AR R AR AL IS A TR 25 TR 1R
BB AT E, ERASIFE X (P <0.05),
W2,

1 HDW Xt HCT-8/5Fu ZR i 75 B 82
. A. HDW-0 mg/mL Z{; B. HDW-0.5 mg/mL #;
C. HDW-1. 0 mg/mL 4{;D. HDW-2. 0 mg/mL 41

150 B HDW-0 mg/mL
[ HDW-1 mg/mL

© 7 miR-92b-5p  miR-12473p  miR-4800-5p

E 2 QPCR IiF HDW Xf HCT-8/5FU ZHff
miRNA 3% B R0
5 HDW-0 mg/mL 20 [b4%, * P <0. 05

miR-4454  miR-4443

miR-483-5p

&2 miRNA BB EENBHRESSWT

HE R B i % P
421 Genes involved in Cell Cycle 1. 83E-06
267 MAPK signaling pathway 2.75E-11
155 Jak-STAT signaling pathway 1. 77E-07
137 Direct p53 effectors 3. 99E-07
421 Genes involved in Cell Cycle 1. 83E-06
66 HIF-1-alpha transcription factor network 1. 38E-06
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szus v b % B HDW 1] L3 CRC HCT-8/5-FU 4
Xt SFU A fgURRE il 40 18 ABC %328 B 1 S L
B ABCG2 , T 5-FU B9ZEAR 4R B A AL
ARG 2B S 73— 24878 HDW il i 25
CRC 2 A A= 4 i LI, 77 26 8 & MTT 52 55 W0 4%
HDW X} HCT-8/5-FU [iif 24 40 Ju 7% J1 0 52 ), 45 SR 3%
B HDW %+ HCT-8/5-FU il il HLA7 (e 3 30 il 4 i 5 -
M miRNA W38t 1% 27 8 428 3F — 25 385 HDW J1f1 i
CRC it 25 41 M 7 FEBLA , >R B miRNA 23k 3%08
IYHT, S5 % B HDW X HCT-8/5-FU 4l () miRNA
REEA B EWREMEM . AiE— 2L B IFE miRNA
FEIRTE I G R A A PR R AT SR, X R A 25 S R
A miRNAs ( miR-92b-5p . miR-1247-3p . miR-4800-
5p .miR-4454 miR-4443 miR-483-5p) {7 Q-PCR
UE, 25 .60 HDW X miRNAs FIkiE#s 500 A 45
FAR—B AW E B vk, R R
DR AE XS miRNA B3 5 647 40 A, IE i — 2B 45 &
GO 43 #1F1 Pathway 4347, & 3L HDW %} HCT-8/5FU
Y4245 PI3K/ Akt TGF-B/Smad , MAPK | p53 . Wnt
1 JAK-STAT S5F Z H B AN LM = 5% S m B 19
PEEER W R A R i 2 2R AR 28 S E T
EZ2ATJ7 M, 8 HDW nll il 25 2k 2
I R FEILANH] CRC VR i CRC 251 .

ML ARSCIESE T HDW 3@ o #04f] CRC it 24
ML HCT-8/5-FU 1975 J7 & #4100 1] 41 Jfa 33 5 1) 1
FH s HDW %} CRC it 25 40 i HCT-8/5-FU i miRNAs
ik BHA W E AR, $278 HDW 5 i 3 4%
miRNA &R0 HAR OG5 55 3 i & FE AR, ifF—
R R N HDW 3697 CRC $2 (KR . (HABFS
W % HDW {451 25 4 L) miRNAs S ¢ R HiiE , H
5 25 URNE A SR IR A R i — IR AR
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