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TSR KR AR E P450 2D6 T B! §3N &€

EE 2% TX 2% k2
BARENAEMBAE _EE 448 BELEYRREALRE, REL M/RK  150086)

B E.800 WRAtEHEMKEAMREE P450 2D6 TR (CYP2D6) W, K% FRBABKHAOLEEY
% (DM), B AR B IS s E 4 R A (0 R4 LB HE ST 0. 9.1. 8.3. 6 mL/kg ) KB RB P 5 KkIHF
PR R RS DM AR, ERAEEHBH KR CYP2 D6 BHMER, 4R KAZRAGITES,
LLAEESTHR 1.8 #1 3.6 mL/kg 41 DM HALiH R 180 B K T xF 4 (P<<0.05,0.01) ;3 5L 58 , 4k SR JF B0 14
BRAGPAEEFRAMTEKETH DM WARBEYHERTEAMA (P<0.05) s FLHEEL RN 30 mg/mL B
LS DM WABBSTEKSET (0.6 mg/mL) i DM BB 2R E , 10 H B8 H M 24 LA ST W 1Cso
10. 64 mg/mL, &i LAWEHBEI AR CYP2D6 FEEMMHEEA.

SR LB S CYP2D6; MG R P450; MM ERER

HES# S R285.5 RARIREG A XSS 0253 - 2670(2008)12 - 1829 - 04

Inhibition of Honghua Injection on CYP2D6 in rats
LIU Gao-feng, GUO Xing-lei, HUANG Li-jun
(Key Laboratory of University in Heilongjiang Province, Department of Pharmacy, Second Affiliated Hospital
of Harbin Medical University, Harbin 150086, China)

Abstract; Objective To investigate the effect of Honghua Injection on the activity of rat liver
CYP2D6. Methods The metabolic rates of probe dextromethorphan (DM) in the blank and Honghua
Injection groups (0.9, 1.8, and 3. 6 mL/kg) in vivo urine and in vitro liver microsome incubated system
were determined by high performance liquid chromatography (HPLC). The variation of the metabolic rate
of DM represented the effect of Honghua Injection on the activity of rat liver CYP2D6 in vivo and in vitro.
Results In vivo and in vitro, the DM metabolic rates of treated groups (1.8 and 3. 6 mL/kg) are lower
than that in the blank group (P<C0.05, 0.01); The DM metabolic rates in Honghua Injection group and
Cimetidine group were significantly lower than that in the blank group in inhibitory study (P <0.05,
respectively); The DM metabolic rate in Honghua Injection group (30 mg/mL) was about the same as that
in Cimetidine group (0.6 mg/mL), the inhibiting ability was similar in above-mentioned two groups; The
50% inhibitory concentration (ICs) of Honghua Injection is 10. 64 mg/mL. Conclusion The Honghua
Injection could significantly inhibit CYP2D6 in rat.

Key words: Honghua Injection; CYP2D6; cytochrome P450 (CYP450); drug interaction
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2 ffd 5, F P450 (cytochrome P450, CYP450)
EUMEANEABRBEENSGYRHE. BRAGUR
B CYP450 £% % CYP1.CYP2.CYP3 ® ik
W7 RTER ELBIEKRA 90% M EMEYRT
CYP ¥ B CYP1A2,CYP2C9,CYP2D6,CYP3A4
R, 2 [/ — TR W9 25 0 40 SR K A o R B, W
BB A RIS v 25 M 4 VR L B B 2 O R
IR B T S SR B R R B L A
TSR R GRHEY AN Z BB T
B R KIS, B 15 I AR5 1k %8 0 B 2 Th 8K, s
R E BT ITA E O R S OW . BE
R LSRR B %5 B3 BT 25 . 5 i i
EZ HOERA ORRELHERSMH M, WX
HHEYEREHE CYP2D6 WEYS, HRBES
CYP2D6 REMIF S HYRITIRELE A, BT
BAMARKN G ZGMEARNERY, Qs
ST CYP450 48} B9 BF 58 0% ok W8, & LB R
ISR X CYP2D6 B 1T T, e BR
ELEABRAGRES %,

1 #8

1.1 %28 Waters 2010 B AHEIEY (717 AF)
HEREES, 616 K, 470 IR WA /B R E O AL
(#HA Beckman 24 #]);SHA—C B/KBERIRT %
(ILAEETZBEFERAE);DY8I— I B33
BN (TEHEADRERBERLED.

1.2 ZYRRAN L EEFE UM 20mL/X, 8
ImL BHBFIFLELEHR 0.5 g, 5
060702-1, INFAE U ERABBERAR ;HE
¥ 3% (dextromethorphan, DM). £ B 5 £ ¢ %
(dextrophan, DX) .B-# BB RME . ROBEMREE
B MM B Sigma AR B RVERE I
41 (NADPNa,) M H Roche A @b T IRiEIE
Xt B g (DB) W9 F o E 25 dh A Yl S SE B s © 4
WP B R b i i, S A 3300 3 04 43 7 4
K RaiftK .

1.3 Zh4.SPF % Wistar Bt KR, & F &
(180+20) g, M REBRR K EFHYHLEME. &
¥ 5 . SCXKHEI20020002,

2 7,—.;&[4]

2.1 BHYER . Wistar ARV B 4 4 GF
BASABEHRBR. P . BRAELLH) .54 6
R MBAKRREBRE ivATAHELEK ImL,£4
HEAKBRBRSMNE iv B FAHLESB 0.9.1. 8,
3.6 mL/kg (A FLA AL 0.45,0.90,1. 80

g/ke) , EELH 7d. F8RK4AKRY ig HTH
£+25% DM 6 mg/kg, REH B HENKE 8 h
HRWB G » KBTSk AR FE (REFERTZE R 24 h). IR
WARIFFIE, 2+ BIE —20 C # —80 C WKERH.
2.2 REEMAHE.B 1 mL RE, A 2 mmol/L
M T R IENFRE B 50 uL A1 pH 5.0 B
W 1 mL, BB 15 min, BF 37 C KB KR
14 h, BIA 3mL ECH-IET B (9: 1) REEM
3 mol/L EEHEMK 1 mL,BHE 5min,3 000X g
BOS5min, REEFEHME 2mL EEEELEF,
B0 A 0.02 mol/L #£ B % W 200 pL, iR BE 3 min,
3 000X g B.L» 5 min, BUF EKAM 20 pL, EARK
WA B OUEAT A1

2.3 JEEHOR G £ Kok 7

2.3.1 RO & B BARE. P EAES
HAARHAL LR . BER. RTEHER, %
1:4 MASEEWmEK (50 mmol/L Tris,11.5 g/L
KCI,HCI # pH EZ 7. 4), 1K, FI S B A% 2584
BIF5I%.4 C T 9 000X g B0 20 min, B EHEH
HEZBEELOEN.FE 4 C T 100 000X g BL
60 min, IT 3% B b FF0BL 1K, B & F 0. 25 mol/L 7
BREP,. A%, 8 —80 C KENEEERE. B
Branford 75l & AR A E OB KE

2.3.2  JFHOBLAR RSB SR R G0 R0 - IR0 OB A R
BT ERKE 1 ¢/L,NADP* 1 mmol/
L,Rir#84e 20 mmol/L, BB R £ 8 1 X10°
U/L,MgCl, 1 mmol/L, #4254 DM 0. 3 mmol/L,
B4 0.1 mol/L B§MREEZ b (pH 7. 4) EAZE 500
pL, MA NADP™ F#& R fi. 37 C KBH L 45
min, A 20% K& B ZE B 50 L K IERRL.
2.3.3 JFOORLRRES AL TR . F 500 pL iR RN
FhA 50 pl $hB T R FEAREBR (2 mmol/
L),3 mol/L SAMHEW 100 ul.,2.0 mL ES
B ETHE (9: D, BRH&Y 5 min 8,3 000Xg
B Smin, REEFAVAM 1.5 mL BREELE
A 001 mol/L SEBRWF M 115 pL., R HE 3 min,
3000X g B0 5 min, TR AH 20 el HEREAMHT .
B A MAZH DM L% (DX 5 DM Fi &
W HAED .

2.4 BESWE.REMFMBEEZLEE, AR
AR UR M bRk I E R R EH 25 Y DM A
HREY DX WEBKRE. AP R TRIEE,
o itk & 4 . 635 4 & Hypersil-CiHs B (250 mm X
4.6 mm, 5 pm); W BN 0.02 mol/L BB _ &



¢ % # Chinese Traditional and Herbal Drugs % 39 %% 12§ 2008 &£ 12 B

* 1831 -

$1-0.02 mol/L T EMM-ZHE-F R (33: 33
100+ 94, pH 4. 0), kB & 1.0 mL/min; Ex =
280 nm,Ey=310 nm,

2.5 WHER

2.5.1 LOIEESTRMEI MR RO ETEFBMAD
FHAMEARBRGED ERHEERES N 0,
5.10,15.20.,25,30.45 mg/mL, A EE K FE RN 3
AVATHE SRR BT R SR N BB AL S
B 20 uL A HPLC #iHES# . AT S ERE
B B % B8 A AR L B S W CYP2D6 B
WG R = Q— a2/ R 2GR 5
H)X100% JHMRIRIEE, 3 Logit ¥R Hm
W (ICso) , VEAHLL IR TE ST ST CYP2D6 A4 4
BORBRBEXR.

2.5.2 AFEHBESEKETMHENMHE K
FEROB 4y 3 4 .28 A 4076 1 5 VR 4 A0 G oK
TH (PHEXBA) I ES B RTES B MR
REBREPMALLET R (KRFEEEE N 30

mg/mL), KB THRE AF R ERE RS
MK T (KEEWKEN 0.6 mg/mL), HFER
iR M [E 2. 3.2 . H#k 3 4 DM i E (DX 5
DM &K E K HE) .

2.6 GiitEaE . LREWA o+ FRARER
i SPSS {4 i BEHE T £,

3 &R

3.1 LAEEFBKBRFERERNE W X RAS
ST K 0.9.1.8.3. 6 mL/kg HIMFRESS B (FF
WHEE=HFEE/ kER) 45K (33.60L5.91),
(32.78 +5.57),(32.92 4 4.33), (31.91 % 4. 41)
g/kg. BALAEMNBAZRRBAHAZHNER
BWRAEBENE (P>0.05), FHAHLEH BT AR
FEEEEAEE W,

3.2 ERWRAR . EXATREEEET, KREMFY
BiEREAT DM 5DX #BRF ZAREREH
R PR A KA S THile. AEELE 1,
3.3 HLTEE ST WK BRUR W DM AR i R 1 ¥

4 8 12

t/ min

DX DX
DX ‘
A B C D E
DM DM
DB DM T P DB M\’ DB
P -/\_-_ f T T
4 8 12 4 8 12 4 8 12 4 8 12

AR B-ZARE C-ZARM+XMES D-ERFMEK E-zaiFgek+smia

A-reference substance B-blank urine sample C-blank urine-+reference substance

D-blank liver microsome E-blank liver microsome+reference substance

1 ZARBHNZAFMAE HPLC &ilkHE

Fig.1 HPLC Chromatograms of blank urine and blank liver microsome

Wi Bl HPLC ¥l & 4 255 IR H 44t 5% DM K&
HAHY DX W% E. 1585 DM % (DX
5 DM #REKRE M. BREMBRANALA
DM R i 88 WPAE 076 1 3 % CYP2D6
PR, ERRBE 1. AEESFBIENEL DM K
RERSBARBREREBENE (P>0.05);%
FEADM RERETHBAEREE (P<
0.05); FAEA DM R EEFX A, ZREHR
B# (pP<o0.01),

3.4 LIFRHESHR K B HoRL AR DM RiBRHE
Wl W 1. LLAETESHRIGRI B4 DM MG R 554 R
HIRERTRZW (P>0.05);F 7 &4 DM g
5 RAMHLEREE (P<0.05);F#4 DM
KRS RAHEERFER BE (P<0.0D),

1 AEEHANARRARFRMES DM RiEH
KW Gts, n=6)
Table 1 Effect of Honghua Injection on metabolic rate

of DM in urine and liver microsome of rats

(x+s, n=6)
&/ DM i %
a4 3 L
(g kg™ R T OB
oyl - 160. 954 37. 23 0. 0680. 020
S 0.45 131.80443. 22 0.052+0. 016

0. 90 111.234:26. 20"
1. 80 73.11+20.86° *

St MA kS *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group

3.5 MEEHSTEMBIME -ARALE 2. A Logit®
%*ﬁéﬂﬁﬂiﬁiﬁﬁg 1C5fE 4 10. 64 mg/mLo
3.6 AEEMBETKETMHENNIE . 4R

0.0370. 008"
0.026:+0.006* "
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Fig. 2 Inhibitory curve of Honghua Injection
on DM metabolic rate in vitro (x+s, n=3)

W3, THEFHBRAMERETHASSHARE,
DM A3 R AR B B FEE (P<<0.05), i W
R, &a4E%HEN 30 mg/mL B4 EHBYA
DM HRER 5VEKET (0.6 mg/mL) 41 DM #
B R AR, MR AR A .

0.10¢

0.08

0.06
*

0.04
0.02

0 .
TOM AEHEA AN 4

DMfRisf &
— %

HSEAHALE. " P<0.05
* P<C0. 05 vs blank group

M3 gEEHASERSFTHHENNIER
(xts, n=5)

Fig.3 Comparison between inhibitory abilities

of Honghua Injection and Cimetidine
(xts, n=5)
4 iFig

FELRFH CYP2D6 $¥ RUEHH WA ED
7% (DM), BN LR (RE+ DM 5HAHY
DX #iE) LB FMRikRB RS PR S
5HABPEE), LB RA 54254 DM K
W RV L IE T X CYP2D6 B , 4K 4 &
BRKSLRE R R, 07T 5B KR
CYP2D6 H B KM HI1E .

AL ZE T 5 W00 R 40 50 o 2% 7T LA o, B 7E FF
TROBL 1 I 98 2R 40 7 0 A B £ A6 T S VR I R T Y
KL ELIE T ST DM A i 30 ) B8 O & 7 18 %
U B 41 78 v 41 9 %t CYP2D6 i 1) i 4 FH A ¥k 4K

itk REBELIMEIRE IC B RALIEEHB
Xt CYP2D6 4 i B a9 H1ER

X T W E LR S %t CYP2D6 #8811
KN HAT T ARSI LR, REd R AT B RE
PITERK S T EN M I, SRR AL B 5Tk
HETHIEWH DM ®RB . b FALEHBEE
FRBRAEPBRARBR1E5R, B A5 58
FUNERBRRR AT RBEAEEHER
30 mg/mL B %t CYP2D6 BMHIeE H STk & T
0.6 mg/mL %, FEPkANIFHOR kiR R hE B
MAZREGY, NBAMEHERNLGYTES DM
B4 AL AN 5 DM A5 R AR, TR AT
DA % 3 CYP2D6 RIBMZY, LT END
Y5 8 SL U0 17 T 2 L th 0 R BRAC186 25 0 O

AHFESBEERBRA AR EECE ALT LA
EMERFALTEEMEYR. AWELIVH
KRB HFREL LT CYPIA2 9 # B, & F
CYP2D6 KRR ST M LD .. LR BRE R
R, BEE AP CYP2D6 A i m B 5 &
W, 3 BEB#— SR AET,

WAL WG R, BN G K A FR A0 28 5T
FHfb & 60 P 250 5 MR, B e H XY
CYP2D6 KysfER, RE# %S5 CYP2D6 R
FCA 25 Wy A R o R4 I R T 6 2 BB P B 4 T
ERRENRBEANEEER EYRAES
FAGYE TR, &% i TSR oM
41 7 168 BBk 245 00 1t 28 A B 8 R R BRI 8 A T 7
ARRER BREEKHAANESHEMARE M F
BRI AREFARRUARMNEEFE, TR
HRE A KA AL RBPERE.

B 5300 -

[1] FFk, % A, £5F. F. A EXEAMARF
P450 B§iE#: & mRNA REMABER ] $HPEHEE,
2004, 29(4): 366-370.

[2] %%, X274 . ARER PSSO SHEYRBHFRBR
()] S EMEKE R S5RT %, 2004, 9(10): 1081-1086.

[3] = K. B HHEKELEE CYPD HELH ML
wHREAER ] FEEKRGEES5HRITH, 2006, 11(4):
369-374.

(4] FIUL, #WE, X #, % . RILKEHNKH CYP2D6
FRBEs (). FEAGHEEER, 2007, 23Q1), 67-72.

[5] FIRI, ¥WE. KA. HAXBRFHBERE LS ARE
X P450 2D6 AMEEABPZE [J]. PEL, 2007, 38(3):
397-401.

[6] XIFwk, BXNE. hzhxt MM G K P450 W E1E Ha BF 5L 53
B ) $EZ, 2008, 39(1): 139-143.



ST EVESRON K B L £ 2EP450 2D6TE AL B4 5IAE PR [HRREE . ...

£ X,  FRNEE,  FEEZE,  LTU Gao—feng, GUO Xing-lei, HUANG Li-jun

3 PA W JRIEE P LK 22 B DR 5 s Bt 2 2430, SR VT A v i A 0 =5, BEORIT, S JR¥EE, 150086
H: i i zgf1STIC[PKU]

HELT) 4 CHINESE TRADTTTONAL AND HERBAL DRUGS

i, &0 - 2008, 39 (12)

W51 AL 61K

3230 (64%)

L0 H S A S A4 K BRUTFPAS 0B I 4 SmRNAZ I [y 74 A DA 18 30T - o [ op 2 i
2004 (04)

2. ROL ) 2R i (0 3 P450 55 25 AR U WE A UK DRI SCT -1 NI PR 2 32 B a7 242k 2004 (10)

3. 40 EAR AL 3 A ALRICYP2DEKE PR 2 A M 20 A 1 AF F DT R8 301 - o [RIGR 2 302 5 A7
2006 (04)

4. T PYL BN ZE ;e S FURR TR Ak K BRCYP2D6 I TR [ S i CHA T8 300 - b [E 2 B4 04 2007 (01)

5. TV BERA A ARORUE R U IORE A s 146 05 40 S (5 35 P450 2D6-A R ¥ P 25 DI 30T - e gl
2007 (03)

6. Ky UE s SRR TP 20) i (0 3R PABO I P4 T I S i I TR S0 - 5524 2008 (O1)

Lo X, FEGE. B ZLARI SO0 21 A RECYP450 2D6 AL (14 il /e HH (4518301 -2008

2. Xyl FEX67. LIU Gao—feng. GUO Xing-lei 7244 i ¢ 3P4SO 1 H (¥t 7t e (AT 18 3C ] Pt 2y
2008, 39 (1)

3o gy, AR PR b 245 A RIS M T S U e (T8 30T - b [ R gihA 42352004, 10 (3)

4. X E . GRAEIE. A . BRI [E#S#. LIU Gao—feng. ZHANG Yan-hai. YANG Bing-you. XIA Yong-gang. KUANG
Hai-xue Jbi¥EAEIEA M85 HPLCHRSLE I DA T8 3] -1 s 254442010, 38 (5)

5. FJRS. MEHE. E0L. . PG S, MR, A A S HH S DR CYP IAREIT I () 0 DI 6 301 -t
2255412010, 26 (2)

6. By WG R, gk 505 D 2R PRI U T T4 I (5 35 P450 TTE LIk 1 SRS AIF 5 DI85 - P [ ep oy
[ &5 4 2452000, 20 (6)

feng-ping. GUO Yang-hao 4|25 415 4l My fa KP450 3A4HE S FBIA NI DT 3] -1 [ rp 25 4% 452008, 33 (9)

8. Xl INEAE. BENEE . JIAESR. LM R HPLCERIN e N M AE KR A T SR B &5 bk AR S ] - P 22
3122001, 29 (3)

9. Xl XU, X% Liu Gaofeng. Liu Rui. Liu Jun VEGT ARV R e TR0 2% 58 DT 8 5] - [l 24 i
2009, 12(3)

LA/, T4 0 e, oK b ) L3R 00 R UM ORI AR5 T CYP P JRL 0T 28 4 5 0 (391038 S ] - B 24 i

2012 (3)
2. ZRAH. XU, X e 0. SR AT R A FR VR S BORT K B A ST R 40 (5 2R PABORGT L ) 50 LTI 30T =t [k 24

Jii 2012(2)



http://d.wanfangdata.com.cn/Periodical_zcy200812026.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%85%b4%e8%95%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%b8%bd%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Gao-feng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Xing-lei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Li-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%93%88%e5%b0%94%e6%bb%a8%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e9%99%84%e5%b1%9e%e7%ac%ac%e4%ba%8c%e5%8c%bb%e9%99%a2%e8%8d%af%e5%ad%a6%e9%83%a8%2c%e9%bb%91%e9%be%99%e6%b1%9f%e7%9c%81%e9%ab%98%e6%a0%a1%e9%87%8d%e7%82%b9%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e9%bb%91%e9%be%99%e6%b1%9f%2c%e5%93%88%e5%b0%94%e6%bb%a8%2c150086%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%87%e5%85%89%3b%e9%ab%98%e6%9c%88%3b%e6%9f%b4%e5%bd%aa%e6%96%b0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgzyzz200404023.aspx
http://c.wanfangdata.com.cn/periodical-zgzyzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e7%ab%8b%e5%8b%a4%3b%e5%a8%84%e5%bb%ba%e7%9f%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zglcylxyzlx200410001.aspx
http://c.wanfangdata.com.cn/periodical-zglcylxyzlx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%8a%b9%3b%e7%8e%8b%e7%9d%bf%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zglcylxyzlx200604003.aspx
http://c.wanfangdata.com.cn/periodical-zglcylxyzlx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e5%8d%ab%e6%b1%9f%3b%e9%bb%84%e4%b8%bd%e5%86%9b%3b%e5%88%98%e8%89%b3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgylxtb200701018.aspx
http://c.wanfangdata.com.cn/periodical-zgylxtb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e5%8d%ab%e6%b1%9f%3b%e9%bb%84%e4%b8%bd%e5%86%9b%3b%e6%9c%b1%e5%a4%a7%e5%b2%ad%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zcy200703030.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%3b%e9%83%ad%e5%85%b4%e8%95%be%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zcy200801047.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%85%b4%e8%95%be%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%b8%bd%e5%86%9b%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7012459&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Conference_7012459.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%85%b4%e8%95%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Gao-feng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Xing-lei%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zcy200801047&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zcy200801047.aspx
http://c.wanfangdata.com.cn/periodical-zcy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%85%b0%e6%81%ad%e8%b5%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%b6%e5%a4%a9%e9%81%b5%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zggzsszz200403037&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zggzsszz200403037.aspx
http://c.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%89%b3%e6%b5%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e7%82%b3%e5%8f%8b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a4%8f%e6%b0%b8%e5%88%9a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8c%a1%e6%b5%b7%e5%ad%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Gao-feng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Yan-hai%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Bing-you%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIA+Yong-gang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KUANG+Hai-xue%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KUANG+Hai-xue%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyyxb201005030&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zyyxb201005030.aspx
http://c.wanfangdata.com.cn/periodical-zyyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%be%b0%e5%85%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e6%97%8b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%87%e5%85%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%a2%9e%e6%98%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b4%aa%e5%80%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%ad%e6%b4%aa%e7%8e%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e6%88%90%e8%8d%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e6%9c%88%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jfjyxxb201002003&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jfjyxxb201002003.aspx
http://c.wanfangdata.com.cn/periodical-jfjyxxb.aspx
http://c.wanfangdata.com.cn/periodical-jfjyxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%b4%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e6%b0%91%e5%be%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%bb%a7%e5%bc%ba%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zxyjh200006018&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zxyjh200006018.aspx
http://c.wanfangdata.com.cn/periodical-zxyjh.aspx
http://c.wanfangdata.com.cn/periodical-zxyjh.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e6%b5%b7%e7%87%95%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b5%e6%95%ac%e4%bc%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%89%91%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e5%87%a4%e5%b1%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%85%bb%e6%b5%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DONG+Hai-yan%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHAO+Jing-wei%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Jian-feng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Tao%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIN+feng-ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIN+feng-ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Yang-hao%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgzyzz200809009&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgzyzz200809009.aspx
http://c.wanfangdata.com.cn/periodical-zgzyzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e8%80%83%e7%a5%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%b8%bd%e5%90%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%a1%82%e8%8a%ac%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%a7%80%e6%95%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%a0%8b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zyyxb200103051&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zyyxb200103051.aspx
http://c.wanfangdata.com.cn/periodical-zyyxb.aspx
http://c.wanfangdata.com.cn/periodical-zyyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%95%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Gaofeng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Rui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Jun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgys200903029&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_zgys200903029.aspx
http://c.wanfangdata.com.cn/periodical-zgys.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e5%b0%8f%e7%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%b8%bd%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%a6%99%e5%87%9d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yydb201203003.aspx
http://c.wanfangdata.com.cn/periodical-yydb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a7%a6%e6%a2%a6%e6%a5%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%95%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e5%87%a4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgys201202001.aspx
http://c.wanfangdata.com.cn/periodical-zgys.aspx
http://c.wanfangdata.com.cn/periodical-zgys.aspx

3. X v SR A0 (= PAS0 25 A I STy 0 M P DI SC T - [ 240l 2010 (1)

4. T Bt XU P2 D A0 4 3P4SO A I 14 L 2B TG DRI S0 - P R 2500 2014 (1)

5. S, Ny, LTl 2 T A (6 3 P45 0MEE AL I VR A 4F T T RIS 30T - 25 41 2011 (7)

6. PMBL XU, AT BeRE. oA N R 5 4l (5 3R PASOAH FLAE I BT Sk Jig DI Te SO - 24 PN o 2012 (6)

A ICHERE: http://d. wanfangdata. com. cn/Periodical zcy200812026. aspx



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e5%87%a4%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgys201001061.aspx
http://c.wanfangdata.com.cn/periodical-zgys.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e6%9c%88%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ae%b7%e7%a1%95%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgys201401033.aspx
http://c.wanfangdata.com.cn/periodical-zgys.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%95%8a%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%ab%98%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%ae%87%e5%85%89%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yydb201107016.aspx
http://c.wanfangdata.com.cn/periodical-yydb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%95%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%b9%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%98%e6%99%93%e4%b8%bd%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e4%b8%ba%e4%ba%ba%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zwkjzlml-zcy201206018.aspx
http://c.wanfangdata.com.cn/periodical-zwkjzlml-zcy.aspx
http://d.wanfangdata.com.cn/Periodical_zcy200812026.aspx

