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7 5 10 K BT 2 i A B B A, VE I HLH] 5 8 microRNA let-7a ik Hl R NF-xB-p65 i 33k , Wi ##l IL-6 f
T 1L-6/STAT3 {5 538 B 15 1L A 5%

[kgiR] HaiiE; BMEAER-6; 2IE; b RNA

[RESHEE] R285.5 [ X#ftRiRED] A [XEHE] 10059903 (2016)08-0126-07

[doi] 10.13422/j. cnki. syfjx. 2016080126

Inhibitory Effect and Mechanism of Compound Phyllanthus Urinsria I (CPUII ) on
Formation of Liver Cancer in Rats Induced by DEN

LUO Lai-yu', CHEN Si-tai', LI Chang-qing'", LI Xiao-hui’, HUANG Yu-ying’
(1. Institute of Tropical Medicine, Guangzhou University of Traditional Chinese Medicine (TCM) ,
Guangzhou 510405, China; 2. School of Chinese Materia Medica, Guangzhou University of
TCM, Guangzhou 510405, China)

[ Abstract ] Objective: To observe the inhibitory effect of Compound phyllanthus Urinsria I (CPUII )
on formation of liver cancer in rats induced by diethylnitrosamine (DEN) , and explore its anti-cancer mechanism.
Method: Two hundred and forty SPF grade Wistar male rats were randomly divided into normal group, model
group, CPU II high dose group (23.14 g -kg '), low dose group (11.57 g -kg™'), and tegafur group. Rat
models of liver cancer were induced by DEN for eighteen weeks, and medicine intervention was done at the same
time according to the experimental design for eighteen weeks. 8 rats were sacrificed in each group after treatment for
every 6 weeks, to observe the general condition, hepatic function index and nodule formation of liver cancer of the

rats. Pathologic changes of liver tissues were observed under microscope. Radioimmunoassay method was used to
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determine the levels of interleukin (IL) -6 in serum of rats. Gene expression levels of mRNA and protein related
to IL-6 signal pathway and microRNA let-7a regulatory network of the liver tissues were detected respectively by
real-time fluorescent quantitative PCR and Western blot method. Result; At the end of eighteenth week, the
number of nodules of liver cancer in rats of CPU II high dose group and low-dose group was significantly reduced as
compared with that in the model group (P <0.05); levels of IL-6, ALT and AST in serum of rats in CPU 1I high
dose group and low dose group were significantly decreased (P <0.05) ; the expression level of microRNA let-7a
in liver tissues increased obviously in CPU II high dose group as compared with that in model group, while the
mRNA expression levels of NF-xB-p65, 1L-6, STAT3, RAS and c-myc genes were significantly decreased (P <
0.05). The protein expression levels of STAT3 and p-STAT3 were also obviously reduced in CPU II high dose
group and low dose group as compared with that in model group (P <0.05). Conclusion;: CPU ]I can effectively
inhibit the formation of liver cancer in rats induced by DEN through inhibiting IL-6 expression and activation of 1L-

6/STAT3 signaling pathway, and its mechanism may be related with up-regulating microRNA let-7a expression and

down-regulating NF-xB-p65 expression.
[ Key words ]
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KPA10 mg-kg ™ '#EH DEN 2.5 g- L™ B4 6 d
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2.3 SEHPHEOGE s PCR R I K BRH 4141 1L-6 55
i % K microRNA /48 P 45 FE [ 1) mRNA Ei8 2
6,12,18 JEIAR & LA BEHL A E 8 HK I, &b 5 f5 B
HE, Kl microRNA let-7a F3k ; Kl 55 18 J& K B
NF-«kB-p65,1L-6 mRNA ik, B A H & 2 4
KB, K I i 2H 41 STAT3 , Ras, C-myc 4[5 ) mRNA
Fiko DL Trizol ¥ #2 B 20 21 &8 RNA, 23 51 I 5
260,280 nm AL SEFE A, Ay /Apo ¥ > 1.8, FEEEAR
HURNA 1 pL 5 5 cDNA , $22 3d B 45 #4520 TR 47
PL eDNA SRt #5479 8 5 PCR R, 45 4 A 2
AR $E 20 pL & &, 43519 3% microRNA let-7a Fl
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snRNA U6 ( § £ ), NF-kB-p65, IL-6, STAT3, Ras,
C-mycEH ) mRNA FAL8) 2 1 (B-actin) o #7355
.95 € 5 min,95 °C 155,60 C 155,72 °C 32 5,4k
40 MEFS . A it 22 53 A il 60 ~ 95 C o I
ABI 24 &) H 1) PCR &R G 8 4F 43 #r, W 52 97 384 il
TP EAEEAR AAC, A, VL AAC, {H 19 T8N 48 B0t
B2 78N SR 2 TR S A A% 2 R I AR
ERBR, LRI,

*1 PCREMEINRF=HKE

Table 1 PCR primer sequence and extent

519 751 R
/bp

let-7a 5'-ACACTCCAGCTGGGTGAGGTAG 72
TAGGTTGT-3’
5'-CTCAACTGGTGTCGTGGA-3'

U6 5"-CTCGCTTCGGCAGCACA-3' 94
5'-AACGCTTCACGAATTTGCGT-3’

NF-kB-p63 5'-GACGATCTGTTTCCCCTCAT-3' 150
5"-GCTTCTCTCCCCAGGAATAC-3

IL-6 5"-CTGGAGTTCCGTTTCTACCT-3” 202
5"-GCCACTCCTTCTGTGACTCT-3'

STAT3 5" TAGGTGAGGTGGGACAGAGT-3’ 150
5"-AGGTGGCTTTGAGTCACTGA -3’

Ras 5"-TAGACACGAAACAGGCTCAG-3' 71
5'-TGTCTTCGCTGAGGTCTCAAT-3'

C-mye 5" TGTAGTAATTCCAGCGAGAG-3’ 247
5'-CGCAGATTGTAAGTTCCAG-3’

B-actin 5'-AGGGAAATCGTGCGTGACAT-3' 150

5'-GAACCGCTCATTGCCGATAG-3’

2.4 Western blot #; J f{ AT 4H 21 STAT3, p-STAT3
A RE 818 RIRA AL 4 2, 2L
il WA R U2 2L R IGEE s S E i, R IR
WS — BT AL UK, TR U5 1% 2 PVDF i
F55% BB RE Wk AR E A L b, 43 B A —$it
(STAT3 HBifi, p-STAT3 4 BA T, B-actin F P 1:
300,1:2 000,1:20 000) ,4 CHEE & &5 MA _$iL
(1:20 000) , 33 1 hs PERE IS b7 200, B3, E R .
o P PG 0 A B0 A Xk 2% R B2 R A 0 T, 115 LY
HEH/NSEA.

2.5 geitJiik SR SPSS 10. 0 B4 X 45 4 ¥4l
PEAT AL H, iR W OB L x 2 s R R, R One-
ANOVA, Jy 22 55 I 2 20 [8) W0 W5 L 3¢ R L LSD, Jy 22
AR Dunnett-t, K355, P <0.05 4 22 7 A 58
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R ik 2 N e S R RS T R 22 5 T i 1 3

3 gE 3.2 MR T IS R ORI S TR 41 R

3.1 RERES I Sx KRR — BN IE
WL R RS FICIR S B4, S R A8, st A, B
BAOLE AR RS LI, R sh YT, B
REA B A R BB B A 3, AT 3R 22 25 3K
W S2u 18 JR, SR i, MR ERE T T 5
e AR R 2 % T R 2L O R AR Y A T O R
ZH(P<0.05),

FLEJEEE S AR BB TH IR A R BT, B 4>
T L g 25 n] RN R BR AT IS AR

SPuNY

B FE0E T2 A R BRI R O, (IR AL,
GRpi A B R, AR 2H KRR A 7 g o R B AT
2 I 5 IR AL B BT T )9 o 15988 56 6 S K
2 2H R BRI 2R UL ﬁ%”ﬁthﬂo B 12 RS H
PN T R e R 55 18 IR 5 1E
i%zﬂtlcﬁ,*ﬁﬂéﬂﬁﬂﬂ?ﬂ&%ﬁtﬂfﬂﬁ%ﬂ?ﬁ%%
(P <0.05) ;M FERE 7 11555 AR B 21 A 960
20 M NE 35 THD R A5 W BURBRE B A B B D (P <
0.05), W 1,%&2,

ACIEW AL B BRI C ~ DL R ERE Y T 5 R i (23 14,11, 57 gokg ') 4 B WFUEA (2,3 [@)

1 SH18 AREFBREMELSTNE

Fig.1 Gross observation of liver in rats of different groups

x2 HSHEARHEREFESETHIER (r+s5,n=8)
Table 2 Comparison of liver cancer nodule numbers in liver

surface of rats (x +s,n=8)

FilES

21 51 12 18 &
/gkg !
IEH - - -
AR - 3.00 +2.83 15.25 +2. 82"
HFEREN IS 23. 14 3.00 =0.00 5.75 +2.49%
11.57 1.00 =0. 00 6.75 +1.28%
i 580 0.0827 2.25£1.26 3.00 =1.31%

T HIERALED P <0.05; SHB A LED P <0.05(F£3 ~
TR

3.3 MR ERE D I %% KR E IL-6 K/ 5%
M SCERAE 6,12,18 JE AL AL 4 K Bl i IL-6 7K
B & FIERE A (P <0.05) ;0 FER&E T 1155 K
I 2 0 SR A I TL-6 7K 7 349 B I I T A 7
H(P<0.05), W3,

3.4 mREHREH NS KEMFIIGEMER 5 18
JEARE A2 K BL ALT, AST 7K 7 % 0F % 20 W & 7 &
(P<0.05) %5 18 AR M FER&E I 1 % & AL &
ZH ALT, AST /K-F-3 B B AR THREAIA (P <0.05),
giF 4.5,

3.5 MRERE T IS %k K BUIF WE S B ok 28 (10 5%

1 T S 26 BNl W o N e I e O SRAS < e
WA AT AL T8 e i Ik S SR 0 A B I 4 R HE
SV T A A% 2 BE R/ —3. %5 6,12,18 JA
ARSI 20 KBRS BT 440 M AR R A, TR Ak 2 Y TR
J N A2 T s e A | B WY Il 1 T 4 B A 4, R
9 S — A A —I8 A8 3 A~ By B 38T AR RRAIE
PRECRIZH A1, 55 18 J8 oK, 2% S 50 2H K Bl 34 s 3
AN TR BE 1 IR o A8 o LA 78 2 A BT 4 e 78
B A B S, R A A I A B AR S AR A M A
A7 1 K 200 A S R, HLYE R, AT LA A
A% 53 54 HES ZE L, A A A AR e AR T 9%
MR ERE 7 15 ARGR) 4, M R K R il
(R T U SR a1 78 - (5 o SRR TO R 7N L B S
277 15 e 70k 20 K B B o s 728 I0 ~ 0D 9%, it
BRI 07 TS0 S 20, Mo 96 20 O B 4 i 9 i 72 T
G ERE DT 5 m A 2 S AR A E A, T AN
VSRR g o ek Bk /D LR 2
3.6 mFRERE TS KR4 microRNA let-
Ta/TL-6 {55 38 i 0 2 A 55 FE ) mRNA 3R 3K 1) 52 i)
3.6.1 M TERE H 5 X F414! microRNA let-7a
FIkpysem 518 JK, 5IEW A iR, BRI K
FRFZH 21 microRNA let-7a 3 ik & B B AL (P <
0.05) ; HRIRIZE A, it N R 7 15 i fl i 40K
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#£3 HTHEHAISHEHEKR IL-6 BN (3 £s5,n=8)
Table 3 Effect of CPUII on IL-6 expression in rats of different groups (x £s,n =8) ng-L7~!
21 5 Flt/g kg ! 6 J& 12 & 18 J&
EH# - 19.72 £5.19 24.32 +6.57 22.87 +7.12
LA - 44.99 +8.36" 85.49 +21.02" 147.49 £31.08"
HTFHRENFIE 23.14 22.67 £5.91% 45.73 +7.98% 103.45 £24.95%
11.57 44.07 £10.19 49.13 +11.25% 103.76 +24.00%
T 48 0.082 7 20.26 +4.83% 45.44 +5.83% 101.82 £22.25%
F4 MTHEAISHESAXRARE R (ALT) MM (x£5,n=8)
Table 4 Effect of CPUII on ALT in rats of different groups (x +s,n=8) U-L°!
21 5 Fl /g kg ™! 6 J& 12 /& 18 J&
E% - 37.14 £3.59 40.00 6. 57 38.71 6. 61
LT - 81.86 +16.37" 87.57 +14.94" 409. 67 +142. 89"
HEHRE NS 23. 14 63.43 £6.08% 67.33 £4.33 190. 33 £29. 00?
11.57 69.29 +10.53 85.60 £21.52 233.67 +17.33%
I 95 0.082 7 64.29 £8.61% 77.17 £25. 56 210.75 +78. 69>
x5 MTHREANSHEEAARBELSE(AST)WEM (x+5,n=8)
Table 5 Effect of CPUIl on AST in rats of different groups (x +s,n=8) U-L°!
21 5] Fil /g kg ™! 6 JA 12 J8 18 &
EH - 133.00 = 18.00 136.57 £11.18 143.75 £12.50
LR - 179.57 +22.37" 224,17 £27.22" 456.29 +104.33"
HRERE TS 23.14 172.14 £26.16 192.71 £20.04% 256.33 £29.56%
11.57 177.33 +28. 11 204.33 £20.22 346.00 +79.00%
5 48 0.082 7 175.43 £19.51 192.75 +18.69% 327.00 +18.33%

A

2 FBHEARHALFENE (HE, x200)
Fig.2 Liver pathology of rats in different groups ( HE, x200)

FUF4H 47 microRNA let-7a ik H W B FF (P <
0.05), %6,

3.6.2 MTRERE 5% K B4 21 NF-kB-p65 ,
IL-6,STAT3,Ras,C-myc mRNA k50 4 18
JAAK, 5 1E # 41 b, 155 A 21 K B 41 40 NF-«B-
p65,1L-6,STAT3, Ras, C-myc mRNA 3% ik &= ¥ 0 i
FHE (P <0.05) ; SR, FHRE 155
Fl i H K BT 4 41 NF-kB-p65, 1L-6, STAT3, Ras,
C-myc mRNA F K ¥ B AL (P <0.05), I
#£7,
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3.7 MR EHRE IS KR 4140 STAT3 M
p-STAT3#E I RIK MM 55 18 Jil R, B A 20 K
JFZH 40 STAT3, p-STAT3 Z& 4 K5 ¥ 8 & F1E %
(P <0.05) /T RE T 115 E KR & 4K U
L STAT3,p-STAT3 &5 1 KA 4 U] B AL T A AU 40
(P<0.05), WK 3,38,
4 itig

IL-6 1 —Fh 55 70 Wb ak A 43 Wb i A R 5 4 KA
T, 51 2 RE AH O VE M 1Y A A o 7R % U0 AR
ST IL-6 SR G 2 I T O O R R R R B
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&6 J/HKXRK microRNA let-7a BB RIXLLE (v +5,n=8)
Table 6 Relative expression value of microRNA let-7a in different groups (x +s,n =8)
21 3] /g kg ™! 6 J& 12 & 18 J#
H - 1.00 +0. 26 1.00 +0. 15 1.00 +0. 13
| - 1.09 £0.27 0.86 0. 32 0.70 +0.06"
R E RIS 23. 14 1.06 £0.33 0.91 +0.22 0.97 +0.27%
11.57 1.16 £0.22 0.88 +0.17 0.88 +0. 10
G 9 0.082 7 1.33+0.29 0.91 £0.24 0.91 +0.07%
*7 HAKXR NF-xB-p65,IL-6,STAT3,Ras,C-myc mRNA #3$ Rk (¥ +5,n=8)
Table 7 Relative mRNA expression value of NF-,¢B-p65,IL-6 ,STAT3,Ras, C-myc in different groups (x +s,n=8)
2 9 FlfE /g kg ™! NF-xB-p65 IL-6 STAT3 Ras C-myc
Ew - 1.00 +0. 07 1.00 £0.17 1.00 £0. 17 1.00 £0. 11 1.00 £0.20
LAY - 1.32 £0.09" 1.44 £0.25" 1.44 +0.25" 1.65£0.17" 1.33 +0.13"
HFREHREF IS 23. 14 0.66 +0.38% 0.45 +0.24% 0.45 +0.24% 0.85 +0.27% 0.90 +0. 16%
11.57 1.13 +0.49 0.49 +0.38% 0.49 0. 38% 0.89 0. 18% 1.26 £0. 24
T 950 5 0.082 7 0. 80 £0.25% 0.44 £0.31% 0.44 +0.31% 1.11 £0.31% 1.08 +0. 19
®8 HEKR STATS M p-STATI BAMMFSLE (v, L AREHEHH, 5 5008 00 & 4R K JE 10 4% 4

n=4)
Table 8 Relative expression value of STAT3 and p-STAT3 protein

in different groups (x +s,n=4)

7l 1
20 53] STAT3 p-STAT3
/g'kg’l
EH# - 0.29 +0. 00 0.16 +0. 00
(i) - 0.97 £0. 03" 0.23 £0.01"
HTrHEHRFIS 2314 0.30 £0. 00> 0.11 £0. 00
11.57 0.30 £0. 00 0.15 £0.01%
i 57 0.0827  0.06 +0.00% 0.20 £0.01%

L SIERA S P <0.05; 5H B4 LY P <0.05; 5 0 5

SELHEY P <0.05,

GapDH S A . . G D:

A B C D E

B3 &HAKXR STAT3I 1 p-STAT3 EA KX
Fig. 3 Protein expressions of STAT3 and p-STAT3 in rats of

different groups

if /8 8005 F 3 (JKA/STAT3) , 3 Ras/ % 4 B4 il
(Ras/Erk) , 8 A5 Bt UL EE-3 BG4 F S B (PI3K/
AKT) {5538 B% , 42 2 41 0% 0% 1k 2 Ak, i 20 i 185
AR 08, A2 b e a0 1 A= RN b R 1 4R
2R I A 2 b R J 0 A RE B I A fih 9 T A

FRAT 48 1 g 0 A A 0k

DEN 75 5 i JHF I 98 22 Fi 40 i IR 38 e, W 4
PO TL-6 7 A= (1) 58 E S g R 4D A2% P 38 5, i B /)N BR
RN IL-6 FE I, JL-F 7 DL 58 4 BH W7 DEN 5 5 1
JHF O 98 A8 4 i A, G TR ML £ 225 DEN 75 JiF
JE P9k 7 e R L B XL 15 5 DNA $ 45 366 PR 28
A7 I3 U0 MR AL IR AE B T 40 M A e 3 i
Toll-like 5Z {4 ( TLR) {5 5 3 1% I 41 21 9 1) 105 4 Jifd
(KCs) , 15 46 JIF I KCs N A% 5% s I 7 NF-«B, i i
IL-6 %,

microRNA let-7 ZZIGEAE Sy — Rl g 56 5, 76 A
FELSUM Z R AN bR P A B RO B
JESL let-7a J8 35 i #E 3L K °F IL-6, Ras, HMGA2 , let-
7a i i A5 #E 19 microRNA /E H 77 L i 1L-6, Ras,
HMGA2 K& [5] 2 3k, JE 10 00w JFF 96 40 4003 9 i oo
J e [31s)

AWESE SR DEN 5 S 1Y K B8 B0 8, 78 -2
MO 1, AR RE F i (525 6 &), A Ak (S5 5 12
Ja) AR (SE 5 18 J7) 3 AR B, 2 8K B iE
IL-6, ALT, AST /K ¥ iy & & F+ &, 1 i 41 4
microRNA let-7a ik 1 3% 5 FEAK, 47 76 W B 1) 14
O 7 I 98 98 728 B BB B, R B 20 81 NF-kB-p65
FEEWEE ., )8 DEN 5589 K BT & B i
AR, IL-6 ?%ﬁﬁ’]ﬂfﬂj'ﬁ microRNA let-7a ik &
WEA A NF-cB-p65 3 ik 38 2 B I 5%
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AL WL R WoR R R 2R 7 15X
T DEN if5 5 19 K B8 85 AL BE 47 T 90, 5250 5 18
JAR R ERE T 15 5 AR o 20 K B9 45 19 5k
WAV B b BRI Ty 15 AR 2 R
BT IL-6 , ALT , AST 7K ~F B &b Al T~ 4% 4 21, 1fiL 75
ALB /KPR AV B 8 i s SRR 2 e, R
BRE N 15 57 i 4] microRNA let-7a 223k i I 2%
TF}, NF-kB-p65, IL-6,, STAT3, Ras 1 C-myc
mRNA FiA 5 0 AL i ek E 5 115 & KA
2 STAT3 Fl p-STAT3 1 & ik 2 B % L T A Al
MR NERE 7 5 X DEN % 5 59 K BUI B
BCEA B AR R AR LSS B let-Ta £
IKFUF U8 NF-kB-p65 {3235 , T #0 i) IL-6 fY 3% 3k
1 TL-6/STAT3 {5538 # % AL A7 G .
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