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Abstract

AIM: To examine the expression of human telomerase
reverse transcriptase (hnTERT) gene in human hepatocel-
lular cancer (HCC), to investigate its relevance with the
carcinogenesis, development and recurrence of HCC, and
to explore the potential of antisense RNA of human
telemerase (hTR) gene in the treatment of HCC.

METHODS: Immunohistochemistry was used to detect
the expression of hTERT protein in 42 specimens of HCC.
The relationship between hTERT expression and the clini-
cal and pathological characteristics was analyzed. HepG2
cell line was transfected with antisense hTR expression
vector (pBBS-hTR) with lipofectin. The transfected cells
were cultured in vitro and then inoculated into nude mice.
The cell cycle, ultrastructure and tumorigenicity of the
transfected cells were examined.

RESULTS: The positive rate of h\TERT gene expression in
HCC was significantly higher (30/42) than that in normal

liver tissues (71.4% vs 0%, P <0.01), and the positive
rates were also significantly different between HCC with
pathological grades | (4/10), 11(14/20) and 111(12/12) (40.0%
vs 70.0% vs 100%, respectively, P <0.05). The expres-
sion of hTERT was positively correlated to the recurrence
of patients (P <0.05). The transfected cells manifested
typical apoptotic morphology, and the apoptotic peak ap-
peared before G1 phase of cell cycle. Tumorigenesis of
the transfected cells in nude mice was significantly
inhibited. The survival time of nude mice inoculated with
transfected cells was markedly prolonged, in comparison
with that of control mice.

CONCLUSION: The aberrant expression of hnTERT gene
may be related to the pathogenesis and progression of
HCC. The highly expressed hTERT gene may be regarded
as amarker for the recurrence of HCC. The growth of HepG2
cells can be effectively inhibited and the apoptosis can be
promoted by transfection of antisense telomerase RNA.
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Biy: AR mEEHCC) V% kfhis i Z AR
hTERT £k, #HiTHEAEHCC A A, ZEBRE B KR
B 49 & AR H SR AL B AT a0 IR 6 9T T e & L

Fik: KA R g A EARM 42 6] HCC 4842 F hTERT
o £k, FFAThTERT 5 s KRR T4 4E0Y % & AT 54T
P BSUhTR FA & ik BAKZ NG RARA- 5 AT 2
ML A HepG2, RIP3ERBAEFRFMR AR 45 om
EADESE NN & R & &

£Z58: HCC ¥ hTERT A B Fa bk £ 4 5] A 71.4%(30/42);
hTERT 5 /6 iF AR 20 28 Fa b Rk B 0% Aa ik, AR
FPE £ (P <0.01).hTERT &I, 4= I HCC F &)
FAR B F A 40.0%(4/10), 70.0%(14/20), 100%(12/12).
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I 504, 115 IR £ 7 2% (P <0.05).hTERT
PP E ARG B A REAMLME(P<0.05).HE5F
WA, 33 )G HepG2 4t LA 64 A =3 % FCM
Mol Z ILGAHA R B T AR R T a9 BB A B
MeAR. A 8 R A& arla st K.

ZEiP: WTERT FAA F-9 7 Tae S AFIE I 09 8 & . KRA
# MrMh TER T X #TAE A TR RERY B TUS 5K 49
FaAFF7 HCC A % KR A B 0y ok 2 e sn kBl 2 L
RINA #8374 5% HepG2 2a ity Bk & A | 420t L8 =

KA b B B R B SRR B R CER FHAARE; AT

IR, TR, SRIE, RIRIN &5/, B RIsER hTERT (4D
MRV R RUES S 2 N AFHEABIE HepG24BH BT HIRI0. THER
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T M K AR AL IR AT R IX ) T T AT B ) EE SRR AR
. MR A K AR A R b - i AR U AR
ORI % B SE B T IE SE . i ks Bl 2 H AT R — AN
T R AR A5 A, 80% LA F iR A S R g ) k. A4
S R IREFAE R P AT R AP, AR A
O BN HH P AN S ) 4 TR 0. N S o g8 e 7 il
(human telomerase reverse transcriptase,
hTERT) A2 81T o 2 ) i bt Bl AL BT, bt B
PR PR Rl 2R 77 drihr i S0 4 B Jrb o8 oh B U hTERT
FIEM WFFAROE K 2 MO 4 T (HOC) Hh TR 3
hTERT 335, (HILRH 2 7 S R ALE] A 17005 22
i oL R A R SR 0GP A O RO, X
A5 NAT TSIt P P R VR 9T 7 A T R R ) R i
L il 2 R PR A MR T PR G AR ) ) TR, b
R T ) PR b s ) B IR VBT BT BE R A
Bl LR Y87 TR 3T SR 2 U LA s A
SRAMIE e 4 L s L B 1, BEL Lk Sibe 44 S 4G, mI il
o 40 L EE SR BT Y, T R PR S b £ e 4 R I
T 23 ) Rk 22 S SO el b A B 1 SRR LA
BRRIVEL. BT LA, A s SORZ AT St RoL g 1 A 300
I TRE B A R LA R P e S R R T A Y P
(B AERUThTERT & A7 JFE ke T2 s P 4 Y DA &% S
ot A I A0 R BT T R L, SRR S AL
Rl 42 4] HOC 41 28 FR hTERT & IR 202 31K FH Hg i
I SRR G 715, 4 Sihr g S5 SCRNA 52 JHHE 41 i
F HepG2 v, DUERTHH R HepG2 40 A AL ) 52

1 SRR
1.1 A WS DY 220 278 1 = B AR AR AR D)
bk GRS AR A 42 1), HoAr, 52841, 214 1,

SRS 58, 6(52-68 &) . HHLIE S, AkE B,
5 pm EIELEY] A, HE R AiEstis i, ¥3kME
BET. 3 3 53 4% WHO 73 Gbmif s T 2210490, 11442041,
&% 1245, 5535 5451 1% BF4L 2V A T AP B BT if 2 8
TEH Sy, VE X, APt A\ hTERT 2 wfEhiik G
Santa Cruz A#]).S-PikFl& b i AEYH AR S
&) . pBBS212-hTR Jiiki i3k [E Geron Corporation,
Villeponteau {# -, ZJFkiH—~ 200 bp ¥
o BERNABEAS 7 41 I TRC 3 Jx SIS R v Bedi A\ 22 pBBS 212
BAR) EcoRT BV ROMAEE, 1E wpsv BT
FIA L SChTRY, #1852 (hygromycin) 24 Sigma 7 .
KT M09 H 25 DY 22 B2 R 2 AR AL it = JE e . IR
W UIREIA B Promega, H& AT B4R &4 H GIBICO
HepG2 4 Al i 55 DU 2 B= K22 BRI 38 AR A7

1.2 Fik

121 B L EAME - SR E L E FIMK
PUREE, G PR IZ U0 T . BT A PBS AR
Br—Pum) = G B IE 5 A s B2 A — P O
BRI IO IR IR 2R 40 i oA B I MY B R
s A 7 N R B (5 40 it B M ER B R B
B, AR SH 1 8 40 By oy Ll Ag) e R s i 2 43 oA
(+) 40 it 52 VR A B 0 J0r 5 PH 1P 440 it 2R <25% 45 (++) 4
i 2 A7 ARk B PP E IR T 25-50% |8+ ;
(H++) G0 it 52 R A% 2 €8 S0k B FH 44 4 i 22> 50% .
1.2.2 pBBS212—hTR Ji % 45 e HepG24m i, (1) pBBS212-
hTR JFORL 9 Y 4R A - 145 M7 V5 64T, 4% pBBS212-hTR
JUREAEAY IML09 KT B8, § 384 EUTTR, SR Y]
B EcoRT BGVIfG, HLVKSE IOk i B/ IE#f. (2)
pBBS212-hTRJFUH 4% JeHepG24H il - FEAL T- X H0 A=K A 1Y
HepG2 45 g =40 : XF iR HepG2 0. S E AL
HepG2,/pBBS21 248 it A1 46 2H HepG2 /pBBS212-hTRAH it ,
BRI IR NG A Gl U B P D BT, 85
7% 48 h SIS HyR350 mg/L RIEE 736 % e hiobk
YA dREEEE IR 2 wk S5 0] LA HE v Rk

1.2.3 @i Aot WERAFLER HepG2 4,
750 mL/L COBEREE, WWETE0ECE, A
250 mg/LPT (BALARE) 0. 2 mL, WEALECE 30 min,
EMUR I I gn B A B, SR R B AR E AR T
1.2.4 FHH B 1x10°41 L £:0. 01 mol/LpH7. 4PBS
BEPRIR, FH 3% R ] 5, BRIR J5 [ e, ik, G,
AR, BERRAUVE A TR A B, AR PR
AN [F) Ak 5 ) A B R AR TR T

1.2.5 B T A5G £ 5% K BALB/c—nu # R FEHLS>
B34, RIEEYE pBBS-hTR 4H My & iRl AN R B L4,
JEBEH AL, PBS ¥RV 3G @ L, AN, 2 ul,
TIRA B ECK 5x10°, EM TR AWM. &
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B 1 A: hTERT FEIEEFFAEELRDEIRIAZFEME. S-P 3K x 200; B: hTERT FEFFEIEREPIVRIAZTFRAME. S-P3E x 200; C: hTERT 7EAFBIEREEChAIR

K258 S-P 3% x 400.

BEALEE S wh, TCTAREIE T ROR K AL, DU 28
USRI LU (on’) =06 (KxFxin). itk —25
PRI RUAIGIR = [ GO R I
— SRR R /AR AR 1 x1000).

2 ER

2.1 hTERTA F 2% ) &5 hTERTFHVEE AL ZEAL
TR RAZ A, EEAGMERCR, M
0 i 5 R AR R SRIE M A, 2D B0 4 BT DL A i
4. 42 ) HCC t, hTERT %P 30 #IBH %1k, FH
PEZON 71, 4%. 561 E 5 FEAE4L 2L hTERT 55 K38 B %
Rk, “HWBAEEZER (P <0.01) (B 1.

2.2 hTERT AB kA5 HCC AMF/T AN £ A
hTERT JERIFE 1, 11 ARITIIZR A8 o 1 e R a8 22 43 3l
47 40. 0% (4/10), 70.0(14/20) 1 100%(12/12), Ffi
# HCC 7338, hTERT Fk A PHME R0k R K Rk o
¥ireom, 1 5102, 15009 ER EE (/X0.05).
7F 30 952 &% 1 1, hTERT ZEFEBHYE 25 1), PHE 2%
83. 3%. MR & &K FI H, hTERT FHFHM: 5 51, FH
PEZEAL 7% SR IEHINTERTE FHEZ S = TR E
KB, FE%EER (P <0.05).

2.3 M B B AT eE R R Gk I S K B RNA [#) HepG2
Ml KEE, MEtgEE, ZTwth, ARG
% VR A0 U0 BRIV AN TS, T AR R AR R R 4 R
T R X A A K R AT AR B G e S R RNA
FE RIS E R IA S5 128 DU AR e FOM AR, 45 R IR
7 GLIIRTA — 0 AF AR TR, HT A
S ERAN I 4. 2% (& 2) . %k B 2 40 At ) oK LA O T
L, AR R (R ).

721 HepG2/pBBS212-hTR 4 FCM #3Ml4S

gapE| Gi(%) Ga(%) S(%)

WiRAE 55.3 + 1.7 15.7 + 1.0 29.1+ 1.6
TEIAA 60.2 + 1.2 7106 327 %18
XA 71.7 £ 1.1 43 + 0.4 240+ 1.9

56 Diploid cycle
Mean G1 = 165.8
48 - | CVGl =150
] %G1 = 71.7
40 + - I Mean G2 = 290.2
CUG2=6.8

 %G2 =43
%S = 24.0

+ G2/G1 =1.750
%Tot = 95.8
| Apoptot peak
Mean = 47.3

| CV=15.0

% Tot = 4.2
D.1. =285
ChiSq=1.7

2

Cell Number

DNA Content

B 2 HepG2/pBBS212-hTR AEAEHADHLEE.

2.4 FAH AR R Y I ki B RNA (1] HepG2
0 M AR FRAE N, R R R AN B TORR AR - A%
38, REBEIIDE T, AR, &
R AR S M e B, R DLABR , JRUSE Y Rl LA S VT
T SR P A0 R TR A (B13) . S5 B 4 4 e )
A FEAR TR, KA MR RA.

B 3 HepG2/pBBS212-hTR {BIEETHAS.

2 RNImKIEE RNA MR BE B EKIH 0 Es

YN A n BRI (%)
WIRA 6

TEIAAE 6 2.4%0.2
XA 6 25.6£11.7°

2P <0.05vs TEARAE.
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2.5 R LI A0 TN BALB/C R 6 d
G, BEBRBEMERE. S5, ST AR A Hl
REEETXEA (F2) . U, YLk X
RNA, I8 3k 000588 20 i v bor AR 1k IR, ZE (R RN G
PET R IRDESS S st 200 M P 498 A 7 A — s PR E A

3 e
Ui s A2 e (B4R K Ui DNA 2 N R P4 545 etk 45 &
IR SR, sk s A i o R4 AR B8 7 . dihr
Pt 2 FH i o RNA R0 i oz FE 2 1 200 ol 1Y) — e R 08 e ¢
B, AELLE S RNA BN & b 1 DR A sith 1K
FE A AN AT K AR sithr 1K B RN AR e T i T 40 i
. 5 4R 2 FE R DA G, B A1 i
R, LR g R R R R, A Han i s R
BEAG G, b DhREAS LAV, ek 13 LiRoe
MM ERAR AR HA I A 8 A LA T BR 48 25 B 1) i e
AA, ANAE TR AT I R R 4 o R R i ke
Fity PR S5 PR 4 B e AR K 2[R 28 . hTERT 2T
B SR IR i b B AL B S AR A AEDNAKE
T (S 3T 1 e itk e 0 AR dids I v B, 1 40 M G PR
1A S R A AR AN A A AR AR L RTERT J2 A3 bt
Pl 3 o, LR L Uit L R A ) 0 7 R RO
S o il 75 A A T B AR A B AR I B A, Sk
S RGUEMN MR AR BN REE. 2 BEWRE
B 22 B0FF A0 i PP s b B A B, PRGN, ok B
VETT BE R AR AE IR 1) AR B, I 5 R 1 B
FEE T

AR AU, hTERT K e AT 4N B it
ERIk, MIMEZE N 71, 4%, WIEIEW FRALH T
FHMERIE = F A B 2 7 (P <0.05). i BIhTERT
FE PR FIE S B v BRI v b B, S I R FEE A0 I 1 e
KEANFHYE, NS5 40 M k4. hTERTE [ 7
A7 B e O Iy G W o 8, AR B E R
(P <0.05). hTERT AL H 555 5 Mofg 40 i 7 B k. 3
B hTERT JE DA 7t 304 1T BEE I 2 b B B
YEA. FATE I & A0 m) B2 B hTERTHE PR R0k 2
ERTRERA (P <0.05). #8758 hTERT FE PR 7t i Rk
AR A T PR A PR 5 R R AE F s

Ui RoL A 7 AT AT S (8 A R ity 1) LA R R Th
[FYDNA W, Xof 4l 305 e (5 A By SE S M R AR e M T 2
F. dpkr B i 7y R TAT A R, R SR
ZEGR T, iR R A A B AR R R — 5 R A1 1)
— MR E AT, MbEELLE B K RNA B A
vhL, AR TR ) SR 47 R i oL B RNA 2 St s
B PR 0 BRI FGET 43 » FLFEIRL P 41545 15 it R DNA AR )
PR X 21 i e X 40, SRR (X 20 8 v I

U I T b B S BRI DNA. Norton et al™
HWan et al® 4y BB T 40 hTR B X AN [F] K fF
[ SR A% T 1 (PNA) RIEE SLARAZ G (TeloRZ) , SEHG
&8 A3 DI H 0T G P e 4 B 4 H ) v s Y 1 1
P S SR AAE Ay 5 TR 4% R 0 e S 2 P A o1
HAREL RRIA, XA RSB AR i b B v
PE. IRR MR IT M iR &Rt T 4.

KT LA PCR A BERH TRAP V5, AATCZ R0 &2 B0
2K 22 B0 AN AT S R B PR M, TR IE T A
LU HITERIE N AEFE AN A — L5 9bk B 40 B R 2 140
MUBRAE) . ARG RRE 73 R —Ik, ikl 4% 50-200 bp,
YR —ERE, BSECRaARARE, MRt
T WA R PR S A A MR AR E IR AR R ), BOA
ANTEAL AN A 5% B TR 22 o 2 R B M 41 R
ZoPEl, JCIREI A, Hoamhn g vt am i & il A
B bbb R R B )V L 52 29
i, BB AR A L i i vh o v o

AR hTR HAZRIB B Y HepG2 41, A
TR Ak S0 355 55 oW 52 28 55 DR 6 % I s A i s € i
£ vk, IRV /N RRIE TSR DA, L A e
FFRZET-ELG 2, T HO I DR e 4 i B P4 SRS
FEL P U 5% 1 R DR E0RE 1 B S A . R MR AMJEYE A hTREE
A 35f P i £ AR P 1 i o B2, AT BH U R
Ft o388 AR R AR S AR P A T L, SRR AT
BE B & Y hTRIE SHHE 41 A T m s R, &
B j2 S TR K & — PR R R T s U 2y

4 ZEIW

1 Kusumoto M, Ogava T, Mizumoto K, Ueno H, Niiyama H,
Sato N, Nakamura M, Tanaka M. Adenovirusmediated P53
gene transduction inhibits telomerase activity independent of
its effects on cell cycle arrest and apoptosis in human pancre-
atic cancer cells. Clin Cancer Res 1999;5:2140-2147

2 Brown T, Aldous W, Lance R, Blaser J, Baker T, Williard W.
The association between telomerase, P53, and clinical staging
in colorectal cancer. Am J Surg 1998;175:364-366

3 Wu X, Kemp B, Amos Cl, Honn SE, Zhang W, Walsh GL,
Spitz MR. Associations among telomerase activity, P53 pro-
tein overexpression, and genetic instability in lung cancer. BrJ
Cancer 1999;80:453-457

4 Liu SX, Sun WS, Cao YL, Ma CH, Han LH, Zhang LN, Wang
ZG, Zhu FL. Antisense oligonucleotide targeting at the initia-
tor of hTERTarrests growth of hepatoma cells. World J
Gastroenterol 2004;10:366-370

5 Chen CJ, Kyo S, Liu YC, Cheng YL, Hsieh CB, Chan DC, Yu
JC, Harn HJ. Modulation of human telomerase reverse tran-
scriptase in hepatocellular carcinoma. World J Gastroenterol
2004;10:638-642

6 Wang W, Luo HS, Yu BP. Expression of NF-kappaB and
human telomerase reverse transcriptase in gastric cancer and
precancerous lesions. World J Gastroenterol 2004;10:177-181

7 Hao ZM, Luo JY, Cheng J, Wang QY, Yang GX. Design of a
ribozyme targeting human telomerase reverse transcriptase
and cloning of it's gene. World J Gastroenterol 2003;9:104-107

8 Lan J, Xiong YY, Lin YX, Wang BC, Gong LL, Xu HS, Guo GS.
Helicobacter pylori infection generated gastric cancer through



SKIR, 5. ImAES R IE RES R INhTERT /A HAHIREE  EBVTRIA Aeim A B8 52 W B NS AFHEHIE HepG 2480 B T8I0 179

p53-Rb tumor-suppressor system mutation and telomerase FEREOT . HRE A EZeE 1999;7:429
reactivation. World J Gastroenterol 2003;9:54-58 19 Z32 BHER. bumii AC R KRR EsE T s . AR
9 Du QY, Wang XB, Chen XJ, Zheng W, Wang SQ. Antitumor N EZeE 1999;7:607-609
mechanism of antisense cantide targeting human telomerase 20 Rk XAE, BEE. IR HHEEE, BEs, 85, BooE. A
reverse transcriptase. World J Gastroenterol 2003;9:2030-2035 EmamimshiAs e AL, HRE N H AR 1999;7:745
10 Jiang YA, Luo HS, Zhang YY, Fan LF, Jiang CQ, Chen WAJ. 21 #HER, BEEE, ool 87, X8 BImERE T gk
Telomerase activity and cell apoptosis in colon cancer cell by FEFRAREN. L AEZeE 1998;6:765-767
human telomerase reverse transcriptase gene antisense 22 ZFEAE, RIEYN, FER, TR, KSR MO TRAP-PCR #6ilis
oligodeoxynucleotide. World J Gastroenterol 2003;9:1981-1984 brtErE S BHAE A 1B A bZeE 1998;6:939-941
11  LiC, Wu MY, Liang YR, Wu XY. Correlation between expres- 23 IFA, RIEN, FER, RS, S, BERIEm ARG
sion of human telomerase subunits and telomerase activity in EEFA ARV NRAOES . HEAE A JEZeE 1999;7:194-196
esophageal squamous cell carcinoma. World J Gastroenterol 24 FengJ, Funk WD, Wang SS, Weinrich SL, Avilion AA, Chiu
2003;9:2395-2399 CP, Adams RR, Chang E, Allsopp RC, Yu J, Le S, West MD,
12 Shen ZY, Xu LY, Li EM, Cai WJ, Chen MH, Shen J, Zeng Y. Harley CB, Andrews WH, Greider CW, Villeponteau B. The RNA
Telomere and telomerase in the initial stage of immortaliza- component of human telomerase. Science 1995;269:1236-1241
tion of esophageal epithelial cell. World J Gastroenterol 2002;8: 25 Zhang LP,Jiang JK, Tan RA, Liu XS, Zhang Y, Xu XR, Liu BZ,
357-362 He YJ, Kang GF. Effects of matrine on telomerase activity and
13  Zhang RG, Guo LX, Wang XW, Xie H. Telomerase inhibition cell cycle in K562 cell. Chin J oncol 1998;20:328-329
and telomere loss in BEL-7404 human hepatoma cells treated 26  Yasui W, Tahara E, Tahara H, Fujimoto J, Naka K, Nakayama
with doxorubicin. World J Gastroenterol 2002;8:827-831 J, Ishikawa F, Ide T. Immunohistochemical detection of hu-
14 Yao XX, Yin L, Sun ZC. The expression of hTERT mRNA and man telomerase reverse transcriptase in normal muscosa and
cellular immunity in gastric cancer and precancerosis. World J precancerous leisions of the stomach. Jpn J Cancer Res 1999;
Gastroenterol 2002;8:586-590 90:589-595
15 Meyerson M, Counter CM, Eaton EN, Ellisen LW, Steiner P, 27 Maruyama Y, Hanai H, Fujita M, Kaneko E. Telomere length
Caddle SD, Ziangra L, Beijersbergen RL, Davidoff MJ, Liu QY, and telomerase activity in carcinogenesis of the stomach. Jpn
Bacchetti S, Haber DA, Weiberg RA. hEST2, the putative hu- J Clin Oncol 1999;27:216-220
man telomerase catalytic subunit gene, is up-regulated in tu- 28 Blackburn EH. Structure and function of telomerase. Nature
mor cells and during immortalization. Cell 1997;90:785-795 1991;350:569-573
16  Counter CM, Meyerson M, Eaton EN, Ellisen LW, Caddle SD, 29 Norton JC, Piatyszek MA, Wright WE, Shay JW, Corey DR.
Haber DA, Weiberg RA. Telomerase activity is restored in Inhibition of human telomerase activity by peptide nucleic
human cells by ectopic expression of hnTERT(hEST2), the cata- acid. Nat Biotechnol 1996;14:615-619
lytic subunit of telomerase. Oncogene 1998;16:1217-1222 30 Wan MS, Fell PL, Akhtar S. Synthetic 2’-O-methyl-modified
17 &8, TR, RIEE. A7 2506 AFRA SMMC—7721 s hammerhead ribozymes targeted to the RNA component of
BE Ny, R A gy 1999;7:252-254 telomerase as sequence specific inhibitors of telomerase
18  TEF], EB, 7TEZE. W E R S E AR B activity. Antisense Nucleic Acid Drug Dev 1998;8:309-317

hit R Tk KET

ISSN 1009-3079 CN 14-1260/R 2005 fE AL H 57 5 s 2 2 5 4t

% — B AR AH AL AL 3 R K A AE I3 4o

AT, 2005-10-14/2005-10-164 75 EilgFEH AT th BN B2 & 70 B FERZRBNE —BERENHULARAR .
KM ITET T IOMIES, I = UL SCH R FIUE 10 T

1 SYAT
BRI A BEEE RN R PR N AT SEA R N Bl L IE R R, K. BFEAE. DMati. REAT. ERCP IS 5T
A AU

2 IEXZEKR

(L) FTHLIR STAI Ay i A 2 [ PR AR S AT 2% 7 1) H B A Aol 5 A [ o B B P 2 R 2 BSOS A L. (2) LRI B 8 ST s o i S o 3
CHh SCIE 2 10005 DA D & — 1, B SCIME 10 X R LR BERIE 52 K4 ie SCME BRI AU, A AR 2 19 B 77 5 http://Awww.csde.
org.cn/wegel H ¥ T HIS UM B, (3) FHELI PN 22 AT LA HL T IS A 19 7 3 i 35 WCGE2005H 15 Ab g th 7T LA L 450 25 41 B AR 25 3.5~ B 4.
(D) BT BR S 100 SORE RS B A R S0 38, (0) BifR H #1:2005-05-31. (6) KRB AL &7 A b s iR PU Ve K425
PIRE %A SRS EE XA, #E4: 100710, Hi§:010-65251575.



