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Abstract

AIM: To investigate the preventive effects of
Jianpi Jiedu Recipe against diethylnitrosamine-
induced hepatocarcinoma in rats and explore
the involvement of miR-199a downregulation in
this process.

METHODS: Male Wistar rats were randomly
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divided into three groups: normal control group
(n = 25), model group (n = 40 ) and prevention
group (n = 40). The normal control group was
given normal saline [10 mL/(kged) ig] for 12
weeks, the model group was given diethylnitro-
samine dissolved in drinking water (80 ppm) at
a dose of 8 mg/(kged) for the same duration,
and the prevention group was given both dieth-
ylnitrosamine at the same dose and Jianpi Jiedu
Recipe [17.5 g/ (kg*d), ig] for the same duration.
Five rats in each group were executed at weeks
4, 8, 12 and 16, respectively, and the remaining
rats were killed at week 20. Meanwhile, the mor-
tality, incidence of ascites, and liver and spleen
index were measured. Hematoxylin-eosin stain-
ing (HE) was used to examine hepatic pathologi-
cal changes. The expression of miR-199a mRNA
was detected by real-time reverse transcription-
polymerase chain reaction (RT-PCR).

RESULTS: At week 20, the mortality rate and
the incidence rate of ascites were 0% and 0% in
the normal control group, 42.5% and 87.5% in the
model group, and 17.5% and 44.4% in the pre-
vention group, respectively. The mortality rate
and the incidence of ascites were significantly
lower in the prevention group than in the model
group (both P < 0.05). At week 16, the incidence
of HCC was 100% in both the model group and
prevention group and 0% in the normal control
group, the incidence of grade III liver cancer was
100% (5/5) in the model group, and the inci-
dences of grade I, II and III liver cancer were 40%
(2/5),40% (2/5) and 20% (1/5) in the prevention
group, respectively. Compared with the model
group, the liver and spleen index in the preven-
tion group were significantly reduced at all time
points (all P < 0.01). Real-time RT-PCR results
showed that the expression of miR-199a was
significantly upregulated in the model group.
However, miR-199a expression was significantly
downregulated in the prevention group at all
time points except at week 16 (all P < 0.01).

CONCLUSION: Jianpi Jiedu Recipe has good
preventive effects against hepatocarcinoma in
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HeY: WP S A5 asrss— AL
e (DEN)# 569 K RIT 5% 69 T 05 75 A & 3
A4z miR-199a#y F ik HUH.

Fik: & Wistar K R, EALH 4 B 4A(n = 25)-
AR L (0 = 40) B P 25 TR 2.(n = 40). Ip B 20
Ik, HEAbLAAE1-12 wkikJAADEN 80 mg/L#4k
Kmg/(kged) A, FHUAR LT 4L
1.75 g/mLey e fig 777 # B (10 mL/kg), £
212-F10 mL/kgA R HAKET, F 81K, #£12
wk. T4. 8. 12. 16 wkit#8 %, A28 HUERS
R K RASCIT, 20 wk 5 4 K R AR AL LB
B, AT RESPAL, 350 o= & Aw IR A R,
LB IS 40, AF4A 3t f/THEZ &, & A Real-
time PCRA& M FF 28 22 miR-199a 84 £ ik .

SR 20 wkEIasE kA, EH KR ALT,
M AR KR T A 42.5%(17/40), TREr 2058
= % 4 17.5%(7/40), 16-20 wkiF KA 28 7 /K
F R F87.5%(7/8), TRE5 20 144.4%(8/18),
5 KA 0 £ M (P<0.05). BRI A M
TBTY AR, A A AT 4L 216 wkig &R 8 F
¥ H100%. 16 wkHE A 28 AT 5 T 28 % £ &
100%(5/5), mfbr4 1. T MAFREL
& B 53 440%(2/5) 40%(2/5) B 20%(1/5),
LA ER £ 57 (P<0.05). HAER a4, &
IRy 4R R E AR AT I 8 e AE R (3
P<0.01). PCRZ R 2+, #A AT 40 LmiR-
199242 JE % 4090 2 L3, P TR 4R 16 wk
ShH AR F T AmiR-199ak ik 494 A (34
P<0.01).

i MR A A B DENG F K RAT &
B AEWAVER, LAUHR T AR ER 25 FAmiR-199a
EOF Er

XA REAEET, RRME, = ZE LR,
KR T, ARNA

K, T, BAIMIS, BXAUR, F5EE, SUL I SBRE. DEN
BERSHERADMIR-199a8VFR0AN FI K BiSES AT

0512

Ji & PENT#EE (hepatocellular carcinoma, HCC)&Z&
P s 2 AR R R, P 2 AR Uk
AT B2 I AR, — BRI MY, 45
WD WRTT A ORAN R HE BE, 3 i 22 B
2 BN GO T I T AR R DR 0 A A g 1 T
B gl Wb A5 0 g FE L, v e 2 ST R 1 AR
FH 2 2kl 22 N B, g AR 28 7 A TR P
SR NAER T, AR R I T B
AL S e . s T A% ) g ST A &
S5 22 B 0, A LIRS 4. Micro
RNAs(miRNAs) &/ BEAEGSRNA, 251
TR R Ak, B R IA R 5 R R
VIR OG, AT 9 ik D] 00 8 i DR PR o R, 2 S
2B ANG YT I HE A, P miR-199a5
T TR ) R % RIE AR B RV 2 EH N
AL Sk, AR 2 WA
(diethylnitrosamine, DEN)i# A& A il 28, 5
AW g5 R rh 21 2imiR-199a ) 6 TA LA,
[F) I A ARt AL 53 7 0 P9 0 TR 97 47 FH A
B,

1 #RRTSE

1.1 #4095 g/mL . LI W AN, 46599.9%,
S [¥ Sigma s 77 . TRIzol RNAFEEUR 7, RT-
PCRIRF, Promega /s A ; {8 fif 75 7 o A 3
FIARL 5. J\HAL. AW, Bz, &
BT RG, SOk, R4 R BEDTHIRE,
A251.75 g/mLIKFERI 25617, = R KB, 4 °C
FEIBE L, b v e 2 K2 B e 5 e s e
Al H . & Wistar KEL105 K, W, 7K
5100 g£10 g, SIEHEES: SCXP(Y1)2008-
0016, I 1 13 P53 JR- 05 9L SE B0 Sh A7 B 2 v
FT A R B B 77 T it e = 2 K2 B e 5 B
B= B S50 5 )55

1.2 7k

1.2.1 #HEZ 520 P KR IR, 5F75-6
W@ wkiE, AR R IEH dl@n
=25). Rl (n = 40) L 25Tl Al = 40): £t
T 20 RN 4140 S DEN 80 mg/LIKJUK, 4k
DEN#EA 8 mg/(kg-d)LAFEH, F LA K Bk
AEAR K, #8112 wk)a Bk B oK, &
A FIDENK RIS &3 H 45T & £ 241,75
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Wi £ E
Jiang % st A AL
1B e R
miRNAH &

B 1 R4A16 WwkiTBEIE. A: [FH2H; B: 140, C: T4

o/mLIH 245377 HE H (10 mL/kg), B R 1K, 1EH
AT A B ER K10 mL/kgitE H, BER 1K, 45212
wk. T4, 8. 12, 16 wk, 520 BEHLIS K LAk
FEYUH, 20 w38 4% K Bl 4 A SRR, AR

SCRFENTNE, WM ERTES . Bt B, i
S R O M SR T AT, Il SR KT
DL ST IR 5L

1.2.2 K AIFREA B ok LA KRN 515 2% 5%
SUGE A SRR, I B R B BEANR
TN BB B 1 Bk, i ok R SR I I R AR 3
S () et PR T RH SR 1 . B8 5 B8 N H Vero
770™ Imagine System™E 5 {X, 15L8W T 4Lk
FEER 3k, 5% 4 8.0-13.0 MHz.
1.2.3 AL REFIR: BUTFIEFRA, 40 g/L
2R 22 IS G224 h, LA S AL R, )
v, HERe (A, Ju2 W iss N ALEE, JFx gk
EdmondsonZ3 2L 3EAT 7325
1.2.4 Real-time PCR#& M A28 £22miR-199a#)
FE K R HALURRNA, S TPCRE
MmiR-199alfiRIE, FEAFE I3 R, K5
IR PEARRE pg M RNAYE N s b, RT
514 h5-CCCAGGCTGTCATATCGGTC-3',
[m) IS} 197 ¥ FimiR-199a E# 5|4 5'-ACC
TCCCTGATTGGCTACGA-3', FisI¥: 5'-
AGCCCTCTTTGATGCTGTCC-3"; LAU6 K NS
X, E3ES 19 5'-TAAAATCTATATACACGAC
GGCTTCG-3'; 514 5-TACTGTGCGTTTA
AGCACTTCGC-3', IR #f i 196 FLAR s £E 5%
e EPCRACT AT R, A R: 95 C
15 minJ7ELLASMEI, TAMER NS5 °C 15 s,
55°C 30 s+ 72 °C 34 s, MR MNARFI20 uL, &MY
N TPCRICN 2k, 13 2|CH{H. Real-time
SIFTR 2 YEREAT, 57508 H IR 5 &
FERIICHE LA, BIACt = Ctypep-Ctygsapm, THEF
Mk B = 2 AT

St A SR HSPSS11.08 48
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T, T R imean + SDEE R, SR 3%
TiZEo b, BRI G R RO R, iR
I3 G A AR BRI AR AL 56, P A )2
KR FAS 5, P<0.054 22 AT Geil 2 5 L.

2 BR

2.1 REA—AHE BRI R IEH AR R AR
AR, AR, KB,
BV V& B /0, KEPHERBE, SAZ0 N 2k, kD5,
RGN D, BRI, IRESE, AIETE,
w2 T 2 — RS W] W aF TR 4. 7520 wk
SIS RN, IEH ORGSR K FLAE T
N 4A2.5%(17/40), FBTHAET 3 M17.5%(7/40),
SRR I, 1E K BRICIE K, AR 4 AT 4
1E16-20 Wk 3By LK, BRI HERS /3, &
16, 20 wkfifl G giith, BEAAH K K BN
87.5%(7/8), Tl ZH J144.4%(8/18), Tl 21 54
R BE T RGO A LB 22 e e (3
P<0.05). 1E HEA I TE 1, A58 20 F0 i
B7 20K B S T I SR T AR R, bR R4k, 1
GBI S BERPIR, T 4212 wiH IR 1 A
S H IO /ANANEE IR 25715, HAR<I om, Tk AR
fili, 16 wk i &5 1780, AN HAE>2.5 em, A 4517
B, BEYHIRIE R, BN TR AR 16 wk
J& R 2R 100%. BB s B 4RI T 4176 16
w kI SR FH 8 7 30 35 W R B IR T s, IR [
TEECE A TS i SBR[ 7S 4571, o, 14
FHERE, AR B, AR, Y
Ji IR P90 H IR AR I ] A BTG ] 7

22 IR EFIK

2.2.1 AIRALES: IEH LR BRI R kR, &
WAL, NS, T AR (EI2A). B2 Fn s 40
KEBEE FREL R NEAT, 2R, T
B B T A, SE56 216 wkm, B2 K U
JIE S THPRLRS, w00 22 AN KA — 11 K 1 08 45
A, R 1 emX 1.5 cm X 0.5 cm, P £ 451K,
AU I RTERBE, e J]JER I 5 e 45 1 B A 4L

THR, KIUFTRE
& J% 5 miRNA
o Ak R K,
o BT X TR
0 F B AH AT,
AT B 3¢ AT SR
MARITTHR,
& ImiR-199a.
miR-21F#miR-301
JENT P &K
2, 5WEAH £
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WA # B 5
A £ ¥ K ADEN
%5 R BT AL

A xFk AL AR
FF 40 22 miR-199a
09 &k W Ui AT
HER, AT
K B BT R 64 K%
M) B 25 TRy
BT 0 R

2 2416 wkBTATAEPRIRNIER. A: 1EH4H; B: BRI, C: Fi54H.

N T e
LT et |
LY

3 BLAKER16 WkETHFLALRIBOUE(HE x 100). A: IEHZH; B: B4 C: T4

R 1 BEKRBEFEEELH (9/kg, mean = SD)

pax izl 4 wk 8 wk 12 wk 16 wk 20 wk

ERH 26.45+1.27° 27.02 +1.06" 25.71+2.94° 26.21 +3.05" 24.15+2.16"
| 30.58 + 1.36 42.25+1.22 51.82+1.83 80.82 +3.35 122.84+5.83
SpaEE! 25.04+1.83" 30.87 +2.46° 39.68 +4.00° 66.40 £ 11.03" 96.17 +6.62°

°P<0.01 vs EAULE; 4-16 wkiGZE5R; 20 wkBVIERE. BHIA,

AR PR 2L PR U T A Y IR I A A
FE(E2B, O).

222 JREMLF: F3EREYIAEL6 wkin 4L
SIHEG B, Horp IE % 41 BF/hm 450 153,
TC AR RRE S AT HEAL; IS R A, Ll
K Ry 0 SEEUR AR FES, 4 MG AR T
INBE. BEFIL B A0 e e I A 0 W, R
82 PR A0 M S A S A, T A A e K
0 M J 5 3K, e OTORERS, T e AR A e, )
I 5 R (R RIR B R R B A i, HLRI A
SN0 Mo S 2k W) S, AR AN R, Ol AL
AN TR BE 10 B 7 AR 4, 5020 DX 38 Il YR AE
Qi ke i, A LA 2L 4R P9 v T LA N e
SEAEL g AL AN K REIRMEAR . RN
PE, A T 20 M A L 3 A G R A R
A gy, BRI AL R L. TR AL AR K

FBHEDBIN5. 3. 13%.

oS I T L Y, (RS R A LA, A s
PEIRBEIAE. I8 3 9 45 SR, 16 wkinf
PRI T8 e A5 R 100%(5/5), T TRBTZH T <
T T2 R A3 45 5 40%(2/5) « 40%(2/5) &%
20%(1/5), R4 LU W3 72 57¢:(P<0.05).

2.3 AR ds 4 SAEAIA LR, P2y TR 4H4-20
wk IR 08 W2 TR GER L, 2, K4, 5).

2.4 FF42miR-199ay &k 5 IEH A LU, Fm
LRI 4L miR-199a3 47 2 L. RN, 5
RO LR, TRBTZH IR 16 wkoh i BimiR-199a
2IE R, Wiz ) 22 ¢ 8 35 (P<0.01, K6, 7,
%3).

3 e
DENJZ ATt 7 RSO TR ) 14,2 7
A, L 5 T I A % 3
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xR 2 DEKRBIBREHECR (9/kg, mean = SD) NZAEE
KRBT R AE 5 4k M
&5 R G
SR 4wk 8 wk 12 wk 16 wk 20 wk DEN#% § X JT
ey 9 b 242 750 25 b 250 b 9 270 A EGAER, 3
E&A 55+0.14 42+0.25 52+0.15 52+0.11 371021 YU T A 3 A
Rl 4.47+£0.30 4.67+0.32 4.36+0.55 4.46+0.20 5.25+0.46 T iAmiR-199a#
hats! 3.39+0.30° 3.62+0.36° 3.31+0.05° 3.72 +0.46° 4.23 +0.53° REARX, F b2
G B 7 49 15 A
BT BRI

°P<0.05, °P<0.01 vs {BHUA; 4-16 wkELE5R; 20 wkBVIERA. ERA. FFHEDHBII5. 3. 13R.

xR 3 BLAKXEFFALMIR-199aBIZRA (mean = SD)

pax izl 4 wk 8 wk 12 wk 16 wk 20 wk

ERH 1.01 £0.06° 1.13+0.05° 0.96 +0.09" 1.19+0.04° 1.11+0.03°
BHUE 2.55+0.06 4.27+0.10 4.91+0.09 4.16+0.32 513+0.16
marzypiz] 1.37+£0.07° 1.76 £0.04° 4.22 £0.25° 4.87 +0.09° 3.81+0.12°

°P<0.01 vs EAYZE; 4-16 wkiSAER; 20 wkiIERA. ERA. FBHHEDZN5. 3. 5.

140 —o T4 o e IEEH e R - T

6
120 = ifﬁ’f\%ﬂ s x/,/l\ilj/l
5 100 —+ T E ;/J\/I/[
Eﬁ 4
X3
-A»]E ‘\I/—X—t—\;
B 2
L 1
0 : : : : : 0 : : : :
4 8 12 16 20 4 8 12 16 20
t/wk t/wk
4 ZRFHEHEISHR. 5 BRARISHETLER.
A 1064000 - Delta Rn vs Cycle ) B oo Dissociation Curve 6 miR_]gga?}"'t@Eél*D
1.0e+001 0:08 @ﬁg%ﬁéé Tfiﬁéﬁ,
o 1.0e+002 o 006 B: [ fpihizk.
T 1.0e+003 1 B 0.04
8 1.0e+004 T 8 om
1.0e+005 i i | 0.00
1.0e+006 1 4 8 12 16 20 24 28 32 36 40 -0'0260 65 70 75 80 8 90 95
Cycle Number Temperature (°C)
6r AT AR 3N B, s BRSS RRN N R R AR e R
557 AU AR R I, 1E 4L R IR
g4 O P BTSRRI ALK B S0 T AR
23 SR OB, LA, VI ERERR, R 12
T2 w242 TR S 5% A EH BN ARS8 (R 45715,
% ; HOASRE, 16 whs &5 152608, A9 #>2.5 em, 45
4 8 t/lzk 16 20 SR BRI RIS R, K2 RN 4 A 16
w . . N B
wk i IR % 100%, 2 LA 3 AL I i sh
7 R4EFFALAMIR-199aBIFRIK. "P<0.01 vs FEFILL. ST,

S R 2B IR AR B AT IS A D o,
DNAXUE b, [EIDNAXUHEREHL IO EDNA A s (WL 5 2508, 78 T (0 35875 H ] B A
G iR o U NLE, Qe TR HEEHAL, JErhrh 255 05 AR R
e VB AR, IR e b e i -G 2Ry, Oy 2B ULy R S ORI
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W@ 5 AR, P ETRP E EE T Bz — b, AR AR AR A AT T 05T, K BlmiR-

AARRF E
25 b5 6 T R O
BT — i, A
B — R el
HRR A

JR A T A AR P B 2 AR S IR 8 YR 1)
JEN, il AR RE . AR RS
BLgs &k, EHBEMTEh A7, mATR,
FIAR. B2, AL, A5, BEEm. &
BT K, B R . AR R R,
1 2 44 TP s R L SR B R R Ly, il
M R A RIES/NEIMZ . LRI K
BT R FE AR EZ R ZAA G, L.
B BRAERELE, R . B AN
JFF Th e Sk, (HURRE TS M AR, IR A — A G
%, HHE MR 2 f TR L, Bk
ANRE, Wyt N 2B R, AR ],
R ZE RN, H ARSI, AL
W E T EURIE S NS AT AN, W
U 5 1 S B AR IR X Ak A 7 7 TS
R IEATAR L, 4RI, TR AL ZE T2 4
17.5%, 16 wk/i /K K A% 0 44.4%, T4
TET 2 A 42.5%, KK AEZT87.5%, WA
372 51 (34P<0.05), [A]IS, Pl 41 id A7 53
I i B A . 3 4 25 B 1 33—
ST, RIEAIA116 wkith FFRE I R A% K
100%(5/5), MiFipi4l [« 10 [ kAR
I3 4940%(2/5) 40%(2/5) 12 20%(1/5), WL
A 5 2 5 (P<0.05). IRWFGTR I, iR
B /7N DENTS 5 K SU i sh ) S8 2 AT PR A
T2 R IR KT BB AR I IR i B 1
XoF JHF i R AR RN A e et TSI A
miRNAEKJEZH20 ntffE4SRNA, A
B 5E . miRNA 2 00 4 =2 WL )
ZRFEN, MHATN TR T B, o
A I A AR R R T R A T 3 HL A
WRTAEH, 25 ARKZ30%MIEF T, S5
PR L O LA R L B 3L AR
LS L R Y. miRNASHCCH)
Aol ENAMRE 2 2 H W EM, Wi
A, miRNAGE 2 W RG50S 2 4
2. WongZ5E PSR I R A W HCCALZ4imiRN A
FXABHATHI, BRI AL P miR-222,
miR-221f1miR-31_E1f, miR-223. miR-126F!
miR-122a Fiffl. VarnholtZ>%} 5241 JiT J wiy A1
HCCHEEFHATHFS, KIMmiR-122. miR-100
FImiR-10afE R L, miR-145KEF
B, TiangZ: Pk FFAEAL £ 3 (AT 2 Ami RN AT
BUARTEJE T, RIUHEAL & 5 miRN AR
TIL SR AR, M HE RN EE S % 4

199a. miR-21FImiR-301¢EHf % h ik W &, 5
UG 5%, IL4EK, miR-199a 55 iR 56 R 5 i
T2 H N R, Yo KR O
FE B A A 2P miRN AR E BLEATHEA, RIN
miR-199afE M 20 23 K35, A AmiR-199
55 T i R 2 U)A OG, T AR Ky 9 1 40 T 1)
F IS AERR. Garzon 5! SUPEBEAN AAE (1 1
I3 MRFE AR BEATIESY, RImiR-191F1miR-199a
() v Ak 5 AN RS A O HZRA B 9 A 5T
T 0L, A KDENYE 3K B A miR-199a%
R T T AR TE R R D, e, AR FUR
DENF 5 K U A AL, 618 T8 Rl i 2 v i
HZmiR-199al) R IET WBAT T HIL I, 45
KR, HIEFALLLR, BAHAN4H2miR-199
IEA W% B, T SR A LA, TRy 4Rk
16 wk#h, 336 53 FHmiR-199a3 ik (1111 H,
P2 1) 22 52 B 3% (3UP<0.01), Lik4h KM,
miR-199aff &k F i 5 kAR % DA G, R
A g 5 DR PR R R, (] I ik J A 75 07 A6 R L T
DEN5 5 K U & A= 1, LA T e
735 T AmiR-199al) R iEH 5%, K HALHA 7
gt — IR
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