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Abstract: To observe expression of sonic hedgehog (Shh) in tissue of liver, to explore its role during hepato-
carcinogenesis induced by diethylnitrosamine (DEN) in the rats. On the Basis of this liver cancer model, the
morphological changes of liver tissue were observed by HE staining, the expression of Shh protein and mR-
NA were measured with immunohistochemistry and reverse transcription-polymerase chain reaction (RT-PCR)
respectively. Based on morphological characters during the process of hepatocarcinogenesis, the rats were di-
vided into control group, hepatic lesion group, hepatic proliferation/cirrhosis group and hepatic carcinogene-
sis group. The cells of Shh protein expression mainly distributed in the epithelia of interlobular bile duct, hy-
perplasia node, cancerous tissues and pericancerous tissues. The positive expression rate of Shh protein in
the control group, hepatic toxic lesion, hepatic proliferation/cirrhosis and hepatic carcinogenesis were 0%,
30%, 53.33% and 79.17% ( x*=42.67, P<0.05) respectively. The expression rate of Shh mRNA increased
gradually with the hepatocarcinogenesis (x*=13.35, P<0.05). The result that the binds of Shh mRNA positive
expression were analyzed showed that its expression increased gradually with the hepatocarcinogenesis (F=

110.26, P<0.05). The expression rate of Ptch mRNA increased gradually with the hepatocarcinogenesis
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( X’=19.83, P<0.05). The result that the binds of Ptch mRNA positive expression were analyzed showed that

its expression increased gradually with the hepatocarcinogenesis (F=68.28, P<0.05). Experimental results in—

di-cated that the abnormal expression of Shh caused abnormal activation of Shh signaling pathway, and con—

tin-ually affected the cells of liver, and involved the process of hepatocarcinogenesis.
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TR SR 20 G 20 P 2 R 3 A L A
5o A0 7 AR AE G v Z AL Z Ak, (R 35 2 (0]
1) 384 B EL A A BT i X3, I ) A B A
b 52 W I HE AR R P i, i 8 1 240 B S22 AR X
FR il Hb A= K F1 40 A6 2K # . Sonic hedgehog (Shh) {5
51 TR R L B W RIS T B b 4y T Y AR
@, R EHF 5T &% PR Shh {5 538 5% 10 2560 M
F T R SR BN R E S R E,
PR iR O N = v S 5 S e S = TP
Shh 155 38 %76 988 09 & A & e 2 F v i 1
WS . BT N ) kAR R e e
ML AR A 5y 345, SRR = 2 B 6l
i (diethylnitrosamine, DEN) %7 75 A& 4 1 Ji 45
AR A R AR, WEE Shh {5
53 B 0R B & 1 Shh 78 R A0 40 Rk g B s
24k, 43 B Shh 2 B9 R 3I5 5 I A LR K )
KA.

1 ARSI

11 iRk

DEN (NO.756, Sigma 23 #); %23 Shh Hii4
(BA2171, s A8 A Y AR A BRA FD); dEAY
E i Q) 2 o R L I s o a1 o
(PV9001) . 3-Z N3 = L8 BESE (APES).3, 3- 4
LR (3, 3-diaminobenzidine, DAB)(JL 5t H 42
S EVHEAA R A); 5198015 M RNAiso
Plus (D9108A).PrimeScript RT-PCR Kit (DRRO14A),
50 bp DNA Ladder Marker(D512A)(H 4% TaKaRa).
12 U&FigE

ASP300 ZLZ4UBL K HL EG1160 7 8 AL R AL |
BM2155 HAY) AL (TBIE 3R Fl); TP-A Jé i
Bl R AR B2 7 L AR ) A2 8 e
BX31 i B (A R4 (H A Olympus 23 Al);
Gel-Pro analyzer6.0 BERE LT RS (3S1E Me-
dia Cybernetics).

(Life Science Research, 2011, 15(4): 345~350)

1.3 ARIVESEBNE S AR ERTESFIE

HEPE Wistar K FL(SCXK (£)20030008), 14 &
150~200 g, Ht 84 H, H ILIARER i 245 ey A R
AISEI S RO PR AL, TEREER 1L AR SE R s
O RAE. BEALA ARERIZL (72 ) FIXTBR4L(12 ),
BERIZ ] LA DEN MK, #4212 J8 )5, S
TEFROK, X R H L B B ROK. TS50 2 .4,
6.8.10.12.14.16.18.20.22.24 JH kb 3e sh 4y, b
PLAH A B ) 5 R R 21 6 RN X BR 41 sl 1
R, REESh Y, FHIE WE T I B Ath 25 JE 25 i K
I UL R A O G I 100 mg 19 JHF 5%
JHRELHE, BT -80 CLRAE# s o G 43 i sl i
AL E T 4% 2 RF P E, & A,
HEZY R, )R 4 wm, 1T HE Je A6 2 440
YL,
14 SREALANFHARNE Shh EAFEFHLR
hRIE

AT S 2K, T RME R, 3% H,0, 10
min BTN TEPE L AR, 1261035 B 10 min,
1:100 f 5T K B Shh Filk 4 Cid %, i HRP
Z K 37 CHFH 30 min, DAB (%, 10 min, PBS
Lk B, ARG G K BB B R L

Fr. R RV 7 H B (B RR 6, Shh 2R Rk
FENL T M. BERRMEDT R AR T AL AL
10 SRR (10x40), FHA: 240 B sl i 40 M 4%
7 AT A0 B89 A ML AR 10% LA B ) E
BT IS,

1.5 HEER-BEEHER I (Reverse Transcription-
Polymerase Chain Reaction, RT-PCR) #& il Shh
mRNA B3R %

TEW R TR A, W 9 20 2 A 2H 2
OB AR, WA R SE K, B 50 mg 441
1.0 mL RNAiso Plus R, WFTI%5), 58503
fif Je AR AR £ %)] 1.5 mL EP &, i1 0.2 mL &
Dihde RNA, FHINAEAFS NERILHE RNA, f&)q
F1 DEPC 4k B/ 58 70 % RNA. 2B B RNA
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LM OGN VR BE, A /A o LLIETE 1.8~
2.0. 4% TaKaRa 2\ w) P 20 15 320500 &0 16 B 45 i 1 7
RT-PCR #5l. Shh 0514 )7 518 LiE51 4 5-
GCAGCAACAGCAGGCAAGG-37, T i 51 ¥ 5-
AGCAGCAGCATCTCGTCCG-3", F=#) K /N 198 bp;
B-actin I % 5| ¥ 5- GGAGATTACTGCCCTG-
GCTCCTA -3-, T i 51 ¥ 5- GACTCATCG-
TACTCCTGCTTGCTG-3", ;=¥ K /I 150 bp. Pich
A5 9 ¥ 51k EiE51 9 5-ACATGTTCGCTCCT-
GTTCTGGAC -3°, T #5149 5- GTTGAGAACTC-
CCAAGACGGTGA-3", F=#J K /N 137 bp. PCR #”
HAKZR 12.5 pl, [N Z540: 94 CHIASYE 5 min,
94 CAZ 1 30 s, 58 CiR K 30 s, 72 CHEAH 20 s,
AT 30 ANMEIR, 72 CALEMH 5 min. RT-PCR 7~
YIIMA _EFEG s, T 1.5% B I ARHEE I P HL UK
TE 100 V HEIK 40 min, BEIE G RGEAARE S0HT.
1.6 SitFarmE

Bt A ) B 7Rk 3 N SPSS13.0 for win-
dows FAFALHE, R Pearson #4345 x* 46 56 1 PR [K]
RN LML, P<0.05 NESA G5 L.

2 H#R

2.1 FEEERKRIFREREENT

X R K R IE R DG, 480, SRR
i, B R, BT UL 2 A A DA A o i koA
HC PR HE Y BN, A 2007,
MU SSIERR T, Z k% (B 1A). SEER2H R AR
PR IR & 22284k, 238 3 N4 1) IF A 4H
(F 1 256 8 Ji): /NS5 H JEA 5248, -4 g
P AR TR /N () JE] 2, B R BN 4N

M AR AR P RERAEAS P JH 20 A [ 4, 7T I
BESRAEAE AN R PEAN IR (] 1B). 78 24 HKR
A 1 H(4.17%)5ET, 20 H(86.96%) K FLHY T IE
ZH 2L AT UL JH- 240 450 0 %) s B2 202 s 2) RS A -
WAL (35 9 I ESS 16 JA): FFME R mikRE, BB
PR . K/INA—IY K E’éi&lﬂ%ﬁﬁ, BR
B . B T WA KETEEAR—. AIEHES A
3. H?;U‘r‘?‘Wé$éﬁéﬂ,/\i§¢m{%z/J\ﬂﬂ%ﬁi; G
ANTRIRR B R /N R A AR 1 L g IR AR Y 4
A L PG A A5y . ARG AR 25T (&]
1C). 7€ 24 HRRA A 3 2 (12.50%) %E12, 17 1
(80.95%) K FRU A JHF Ik 2H 2345 JH- 40 1 A= At Ak
O B2l AR 3) IHE AR (56 17 JA 226 25 JA)):
JHEIE 2R 18 A7 Wl 2 RN — IR (s, DI
AL UL I AIIRBE. BT T L9 40 M HE 2 A% 2R R D
HIHR (B 1D), ) JE 420, ] WA [E R
FERIRE AR T, FR 4 XS H I IRAE. 9 SR 41 4
YRR I TR R AR YE IR AR T, AT A G A=
St AR 25 AR LRI AR 25T 7E 24 HOR R
A 5 H(20.83%)5ET, 14 H(73.68%) K KLY T
2.2 Shh EHMRIZE

Shh 25 11 FHE 2 (R 7 T AN, SAR R,
YIS yRIE M. X AR 4Rt/ DL BH e €, A
b R 2R A DL BH M R A A ML (B 2A).
2H: 5 AT DL 4Y Shh 25 BH A0 i i A 1 R
AR DA 1T 52 PR HES N, LE /N Y LA D — 2L BH P
FEEMIANAL. 145X Shh 25 BHAE 40 A 1 1/
N 2 A R A R 3 (& 2B). S A - Ak 2 Shh
EOHEA I 2, EEAAFITE X /it

- | SRRt
&Eﬁ s
. wradf .a' s :
1 7% DEN FRARIEE &% RiI R FARNRKEFEM(HE Je, x400)
(A) SR AR (B) AT B4 (C) T3 A-Aibd; (D) B E 4.
Fig. 1 Morphologic alteration of the rats liver tissue in the process of the induced heptocarcinoma model with DEN

(HE staining, x400)
(A) Control group; (B) Hepatic lesion group; (C) Hepatic proliferation/cirrhosis group; (D) Hepatic carcinogenesis group.
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2 Shh ZEH7 DEN R XRIFER £X BRI RIRIE (DL REHLUL S, DAB i, x400)
(A) B TR (B) AFHUAG 485 (C) AT 34 A -4 (D) IR R 4.

Fig.2 Expression of Shh protein in the process of the induced heptocarcinoma model with DEN in rat liver (two-step

method immunohistochemistry, DAB staining, x400)

(A) Control group; (B) Hepatic lesion group; (C) Hepatic proliferation/cirrhosis group; (D) Hepatic carcinogenesis group.

(1 JRI D S A BL R B A= 2555 ), Hh DT T8 X R 2,
Fr S B T/ N T S AR KR (] 20).
AR 2 : S AE 1T A Shih & 11 2 BH RS,
FE R 2 bt nT UL Shh BEPE R R4 (& 2D).
Shh £ [ BHPE FR 3K Z8BE A5 HHE 10 & A R TR A 4
A AU HY x’=17.49, P<0.05)(F 1).

%1 ShhZEAZE DEN BAKRIFELZEZRITEFH

Table 1 Expression rate of Shh protein in the process of
the induced hepatocarcinoma model with DEN in rat liver

The rate of expression

Group of Shh protein(case/%)
Control group 15 1(6.67)
Hepatic lesion group 20 6(30.00)
Hepatic proliferation/cirrhosis group 17 9(52.94)
Hepatic carcinogenesis group 14 11(78.57)

2.3 Shh mRNA HyFRix

BT BAZH 403495 20 A 33 2 R AL 2 A
Y Z e AR A B A b B T AR R A
g1, P HUE RNA, K A RT-PCR $ AR ¥ 9 Shh
mRNA (A TEOL(E 3), Shh mRNA R ik Rl

JHFJE ) e R R AT 12 i 4 v B 33 (x*=13.35, P<
0.05), %F Shh mRNA &3k FHE: (1% B Ik 2517 251 7
G, 455 7R Shh mRNA 2535 5 Bl 5 I8 10
KA I B (F=110.26, P<0.05)(% 2).
2.4 Ptch mRNA KRk

O B2 53 495 2E 0 P33 A - A 20 A i i
2 2R P9 70 A B4 A I AR 5 Y 6 455 9 SR 4
41, FEHLE RNA, K H RT-PCR £ AR A5 Pch
mRNA [ FEK 15 UL(E 4), Pich mRNA kRS
JH P ) A R T A 2 4 v B 33 x*=19.83, P<
0.05), X} Ptch mRNA &3k B (1) FL ok Sty A 7 &
G307, 45 /R Pich mRNA 2355 Bl 25 T 10
KR R Wi (F=68.28, P<0.05)(# 3).

3 it

ARG R R LA DEN HROK 5 & 1 K U
TR, SRR N A Rk SRS A 2l T
JISL TP 2R M8 A= TR A S R S5 R B, 5N
SR S m RIS A LU BEAR L, AR S 560
LRI JHH8 A R AL A 70 2 AR

Shh 5538 #% 75 i 240 49 58 A 734 9 47 o

% 2 Shh mRNA 7£ DEN #% K R EEEBHHRIE
Table 2 Expression of Shh in the process of the induced heptocarcinoma model with DEN in rat liver

Group n The rate of expression of Shh Mrna(case/%) The value of expression of Shh mRNA (x £s)
Control group 15 3(20.00) 20.19+8.51

Hepatic lesion group 20 8(40.00) 32.63+3.86

Hepatic proliferation/cirrhosis group 17 9(52.94) 55.89+9.04™

Hepatic carcinogenesis group 14 12(85.71) 66.79+9.90%4

" ST RRALLE * BT B AR A 5T IS A A AL

Notes: ": Compared with control group; * Compared with hepatic lesion group; “: Compared with hepatic proliferation/cirrhosis group.



94 ¥ ZR% :Sonic hedgehog F£ . MV il 175 K R U & AR AR A ik I X 349

(B)

(A)

B3 7 DEN L KXRATE T+ Shh mRNA KiAE(RT-PCR)

(A) B—actin mRNA; (B) Shh mRNA; M: Marker; 1.2: £ 3 B4 3 4: AFARA5 40 5.6: AT3§ A AR AL, 7 .8: PR K 40,

Fig.3 Expression of Shh in the process of the induced heptocarcinoma model with DEN in rat liver(RT-PCR)

(A) B-actin mRNA; (B) Shh mRNA; M: Marker; Lane 1,2: Control group; Lane 3,4: Hepatic lesion group; Lane 5,6: Hepatic

proliferation/cirrhosis group; Lane 7,8: Hepatic carcinogenesis group.

%3 Ptch mRNA 7 DEN F% KXRAIFESETHERIZE

Table 3 Expression of Ptch in the process of the induced heptocarcinoma model with DEN in rat liver

Group n  The rate of expression of Ptch Mrna(case/%) The value of expression of Shh mRNA(x +s)
Control group 15 2(13.33) 37.82+4.60

Hepatic lesion group 20 7(35.00) 48.90+4.29"

Hepatic proliferation/cirrhosis group 17 8(47.06) 55.45+3.40%

Hepatic carcinogenesis group 14 13(92.85) 63.35+7.50"4

" B RRALE * BTG o BTG A AR AL 4L kAR

Notes: ": Compared with control group; * Compared with hepatic lesion group; “: Compared with hepatic proliferation/cirrhosis group.

bp

AR, WS R SN T G, RS H 2
PR & 4541 . Shih {5 538 0T Jif 98 BT R A
HAEZA, Shh {5538 1 192K AL A A5 541
RIMIT R 2 BUR E 2L, AR AZEMIR Y
KA R L R A LR R %05 S

50

4 7£ DEN f & KR ATEEI & Ptch mRNA FRIL(RT
PCR)

M: Marker; 1.2: SE5 X BE4R; 3 4: JF 45 40, 5.6: AF38 -
AL, 7.8: BT 4.

Fig. 4 Expression of Ptch in the process of the induced
heptocarcinoma model with DEN in rat liver(RT-PCR)
M. Marker; 1,2: Control group; 3,4: Hepatic lesion group;
Lane 5,6: Hepatic proliferation/cirrhosis group; 7,8: Hepatic

carcinogenesis group.

A HE B, [0 & B — e M iz (5 o 1%
Sl FEAFLE SR . Shh {5 Sl # H Shh B P
5 B 32 {K Patched (Ptc) 1 Smoothened (Smo)ZH A% i
AW . O A DT SR Gli K5
SR, Shh 2 R SN 1, dlad e A2
Patched (Ptc) I Smoothened (Smo)[i1] 215 it 41l Jitd /%

i 3 P ARSI FE AN R 2 AR o P Rk wl ke A
BN RAR, B n] G EA LR R4, 25

75&7;2% R A5 55 g K A i ELAAR G R AT AN T

4. ASCE NS F Shh Fl Prch PR A b5 1T
Eﬂﬁﬁiik%ﬁ@ﬁi’é%ﬂ@ﬁ%, $27% Shh F
Ptch 283K 58 21 9 & A2 & JR 1. Shh {5
S IR AE 2 AR B OG0 ARAN BART n A
AEFEFN A A R, mH A 2412
B A A 98 I DR B 2 DR I R oL AR S G 8 A
SR Shh B P E RS 40 - 18 7l - A2 1l B v i 2=
KRS, B S B /N R RS B Rz, T8 )
JHE/ NI N SEA, 5 5 AR — LB Fm AR M N ) I Rk,
X 55 22 FA5 5 e O (5 200 A ) 2 ST RS 2o R A
el Rk, IR kA kSR R R, Shh fF
S PR B LA A 11 Shh AT BE B B[ 20 40
RO AE FH T B ) JH 240 B S 0 50 A4 e P A 32
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1A Preh, S A AR 1245 5 10 B A VR T, A fof
IR B K FE IR S . AELE:, FRATTAY S8 45 R A
REFERR, 822 A JTF A LA I T 25 0 A BT 4R .
BN, Shh FEE K R Sl R i B T S W T
gy, 2L Shh {550 IS I RRZeE 0 T ai
JS, BRGS0, AT
VIR A A K. SR, Shh {5 5 18 BE7E AT
K e Rk A r R AR AL AR o o B, [,
— 2 IR IZ I S A 0 X FERE ) 2 A S ) BEL
ROR, B i R A SR AR 4.
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