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FHLE . F3%: 10 2 SD K RUBEHL S 9 IEH 41R1 CVB-D 10 mg-kg ™" 41, % S0 I 4525 14 d, 43 5K U IE 41 280 vl 422
RNA ﬁ%f@ﬂcl: B s B B AN MR AR IC ) cDNA /4T, SRS 2838, 10 B 2Ot = IR E , g ab 31 57 317 0
Bro IS 22 RIAEER W0 -5 5 BEBE I (RT- PCR)/%L.??S%E ZR . CVB-D 457 [ A, Lk by 309 &%
Fe KRNI o 3k LIESEN A 147 S, TR 162 4, ¥ KU T3 B A OCHE A 40 R JRT0I A DG L M Ca {5 5 3
HIDCHER MAPK {5 5 0%, 58 CVB-D A #E 4L AT A 15 8 T3 B  MAPK 55 906 A0 MDA 1 2 Ca® ™ 5 55 8 57 o 000 45
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Regulated Gene Expression Profile of Cyclovirobuxine-D
in Rat Renal by Gen Chip Technique
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[ Abstract | Objective: To investigate the regulated renal gene expression prolife of cyclovirobuxine-D
(CVB-D) in rats, and explore its mechanism of renal toxicity. Method: Ten SD rats were divided into 2 group
randomly ;: normal group and CVB-D 10 mg +kg ~'group. Rats were continuous gavaged 14 days. The total RNAs
were isolated and purified from kidney of normal and CVB-D 10 mg kg ~'rats. Both the mRNAs from two kinds of
tissues were reversely transcribed to ¢cDNA with the incorporation of fluorescent labeled hybridization probes. The
mixed probes were hybridized to ¢cDNA chip, and then were screened through the analysis of fluorescent intensity.
RT-PCR was used to confimed the results of 4 choosing gene chip. Result: Compared with the control group, gene
expression of 309 were changed, 147 gene expression up-regulated, and 162 gene expression down-regulated. All
of the gene changes were related with apoptotic signal, MAP Kinase cascade, calcium-mediated signaling, and cell
cycle proteins. Conclusion: The renal toxicity of CVB-D involved in regulating specific genes abnormal expression
including apoptosis, MAP Kinase cascade, Calcium-mediated signaling and cell cycle protein, etc.
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T T, 45 ZE PR ) BOR BT SE $R 4 w4 B2 D X BV U 22 1R 3 3k i B 5

FEPE R XCFR S DNA GBS R 50 DNA 4[5 51, 2%
20 T2 AR K& AR I —TUH 1 AR YA HOR B LA
A ECHE B> T A W E B AR AT AL R B fE
PR, LURe E 00 RS J7 20T B e e ik i VR
SRR b SRS 5 R T A8 R A A ) s R e R
AN S AT A58 . WOLIERE TR I R 58
XFt i A 2L AR AR B DT AR A K A K]
FRER B A LR — %0 T T SR R
FIKPEATHEFE 3 M7 I BU5E B ) 6 R 3Rk i, 2 — Fi
o R R R

Yt #45 2 D (cyclovirobuxine D, CVB-D) J& M
i B A Y /N W ¥ 4 ( Buxus microp hylla Sieb et
Zucc Var. sinica Rehd. et Wils) [ H [7] J& A5 4 3% BY )
A= I, 2 T I A S 2 7 O L e B 24, B
AT A L 8 2% 1R R . SCHERE B CVB-D
(25 ER R AR 2, W B B B o B /b I SR AR
L &P, KR ip CVB-D 8 mg-kg '3 4~ BUN &g
THiE, CVB-D 4,8 mg-kg ™" 75 & 21 3 43 3 ) H B0 0
e /N b B AR AR M IR AN A A B A
B A SC A BT ] ip CVB-D o 5k
BEPE , BT — i A I [ 550 B AR OC &R, O ELR A8 7
L E AR MR o AR ST U0 ) 3 D A
AL WFFE CVB-D X BB M 5 DAY 52 i, 0 A 3k 2
FER I 6E , DLtk — 25 R0 B8 PR AE AL
1
L1 2 Mtk SD KRR (F ) 10 H R H 80
~90 g, il BRI S WA RS w4 AL, SE
B L PR AR S SCXK (971)2007-0005
L2 240 5iXH  CVB-D(Rst/NE4T 4% =
95% ,Hit5 X091027 ) ; Trizol ( Invitrogen 7\ 7] ) ; RNA
WA & (15 E, QIAGEN 2 & ) ; NimbleGen
Hybridization Kit( Nimblegen ) ; 7K & S EF ( B 25 4
250 4 \) L it 5 20100111) 5 cDNA 2 — 8 5 i)
ik 7] & (KeyGen) ; Tag DNA Polymerase ( Fermentas,
Lithuania)
1.3 fY#% Genepix 4000 B Scanner it F i 1%
(Axon) , PCR 1 ¥ 4% ( 3£ [# , Labnet ) , & K A 15 1L
(£ ,BIO-RAD) , &% TR HL UK AX (AL 5078 —AXAR T ),
1o S R ES DAL (12 [, Eppendorf) .
2 FE
2.1 g Kefngy SD RBUREHLIR N 25 F X B4 A
CVB-D 10 mg-kg ' F| B4, 54 5 H,CVB-D 4.k
FUZELE ip 1 4F CVB-D 10 mg-kg 14 d J5 (4 21k
B 4 mL-kg™'),10% 7K £ G (300 mg-kg ™', ip)

R J5 A2 vk & B IBCH B I, A R, R BT
=70 Cas o 25 PO AL« ) 55 R AR Vs 0 v v AR
#: CVB-D, H 4% 7] CVB-D 41,
2.2 RNA #lif 5 sail  HAARE 102 1EH A B
¥y Trizol 2% W& , & H Qiagen Rneasy minikit #fli
$& 4lifl [ DNA Mg 1L, o ff B A SE H 241 DNA (1975
e WM 75 3] 2 RNA, Nanodrop ND-1000 i 5 W 5';
JE (A) g Ango B Aggg BIAE, 715 RNA 09 JBE M40 1,
- FH PP P P O M P Dk A A LS8 R
2.3 FEbRIC LR AR BAMEAR T oL B
RNA TE S W AR 2 v ] S 5% s i, & 3R — 5 cDNA
JEH] DNA 55 Wi iE — 20 5 8 0UEE cDNA, & )
cDNA 28 i 4l fb J5 9 47 0K A0 19 97 1Y, B 5 5
cRNA, H Cy3 %564 F4rid. i ll Nanodrop 45 il
FEOUARIC IR, AT PR IE J5 2232056 7Y 7T Pk

B R SE AR UE SRR T R AR I B B PR 4
JERE A R IE 2R S &N 65 CIRENAAC 17 b, K
YR AR R V8 R 8 L AR e = T T
2.4 B AEIRLE  FAZ )RS R Axon
GenePix 4000B Scanner 39 3 3% B 8] 14 , Nimblescan
A B UG B, R AT S8 1E Kooy o obr v
feab B, 4k B B B s 5 A Agilent Gene Spring
Software ( version 11.0) , b %% P9 2H ¢ 5 04 b5 vE AL (H,
A2 5 A0 e 5 TN I 25 1 2 S 32 30K ) 1) WA s e
J&: Ratio = 2 @z Ratio < 0.5 ( Ratio = Cy5/Cy3),
Ratio=2 FI/RIZIE K EL 254 W 3% 4, Ratio<0. 5
W 7R L A 25 25 b i 3 T
2.5 RT-PCR 5k #EHL CVB-D 41 5 X 4 2 5
FikH S A HP, GAPDH fE & B, R
GenBank 751 5 4R L4 K cDNA J5 51, fy g 5t 4
Fis BB AT BRA A BT 6 R E T s 4. SRR 4
PRAN b RS 55 R IO B R K R L
1,
3 &R
3.1 G RNAHi#2  Hh$2 A9 RNA JH 230000 B 14
W Ao/ Ay B HEABIE IS TE 1.8 ~2. 1, A,/ Ay %
KT 1.8, 728 P 35t IR W B I P Dk 45 2R 7k 28S i1 188
KRR RNA (9 25707 V6 T, U B RNA 4l 37 & 3k 3] 2L
R,k 1,
3.2 HEREGES AWK ARG AR (E
2) AR b S R, R — At B
PP w2 R RS O, S 4 A B IR R
I SE AL Y T AT UL, 45 5 HHE o A 1) 25K . BT b
MERGES A TE ¢cDNA B Cy3 K 50, ¥ %
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%1 RT-PCR KR35 H

B Ep X1 514 7 571 1B Il B/ C 7K BE/bp

GAPDH I : 5-AAGGTCGGTGTGAACGGATTT-3 56 352
T :5-AGATGATGACCCTTTTGGCCC-3

Caspase-7 | :5-CGGAAGACGGAGTTGACG-3 54 361
T 5-GCGAAGCAGGCTGAGTTG-3

MEKK4 1+ :5-CCAACCTGGTCCGGTACTTT-3 55 487
T :5-TGTCCCATTCCCACCTTGTA-3

Calml | :5-TGTGGCCTTCTTTGAGTTCG-3 54 437
[ :5-CAGGTATGCACCCAGAGTGAT-3

MADD I :5-GGCAACAAAGCATCAAACCC-3 56 304
7 :5-CTACGAACTGCGGCCACATA-3

Chek2 I :5-ACCTCAAGCCTTCCAACCTC-3 55 384

T :5-TGTTCCACGGCACCTTATTT-3

1 2

B 1 RNA EiE N
D5 B AT — ZRF0 RS b BHRI Al Y 2 A A 1]
2 AR

A B
A. CVB-D 10 mg-kg ™" ;B. %M 2H
B2 ERERFARHE

3.3 BRI AT R AR PR AR A b Y Ok 25 S
]ORN UL 3 o XA Y gy oy 2
ANKE S 9O AR 5 i BEAE, 1 A — > B AR
B B DIENRZR fE T, B R B 2 7 Rk
BT 3 R PATERZM], 22 % RIKE S N PATL
ZAMBYEHE B AT DL A ZE B 2 10 mg -
kg ™' CVB-D 21 5 %f R 41 b 45 1 i ek i 6 X, A5
s RN P2 LEHT R R AR i B

3.4 R FRMBEHEMALERE 10 mg-kg™'
CVB-D 2 5xf B4 LU ACA 309 S H 22 5 3%k, H
o BRI 147 45, T IEEERA 162 5%, L T
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3 EEREEHAE

3 (M O AT 4T R B0 M DG B I L Ca® T A i
FHOCHE R \MAPK {55 900555 . WK 2,

3.5 RT-PCREIE 3 NS 45 R 1R s A 22
S+ 3% 05 By AL BE AT RT-PCR 52 8, 25 2R B K,
Caspase-7 ,MEKK4 , Calm1 , Madd, chek2 [ Jx i 45 1k,
15505 73 M 6.398,3.974 4. 026,3.300,4. 517, 53
Rt RiEH— 2%, S B S H A A &

2t
4 tig

B e/ N EZ R A E 2 —, BA R IR A 41 245
B RN A RS A A R, 25 S
T34 W0 W IR0 22 MR o o U Y ok A DR 1
U0 22 ' Ik 1) 25 0 Y R A, A B 7 AR TR AR
A SE 25y ] LARAR A 1 — 28 35 1 B4 A T8 I
I 2o BB S LA U 5 A 2 T 5| RS I I A Y i
25, 5| A 2 SR M A5 A o PR R R A P X 2
Y e SRR ) A AR S B A DS R R
CVB-D X BB IE 2 2 35 PR 3 3k R AR S 38 % /Y 52
Wi , 45 2R 7 CVB-D X I 35 A 2 ok iy 9 4 2 2298
Je i T2 AR G 38 B MAPK {5 5 38 B | 290 i Sl 3 3 42 |
Ca” " M OGA5 538 B



T T, 45 ZE PR ) BOR BT SE $R 4 w4 B2 D X BV U 22 1R 3 3k i B 5

R2 HEXEBERRERRZER

5 3 % 22 57

A 3 % I HfH
Apoptosis Caspase-7 8.78
Caspase-8 2. 14
Tnfrsfla 2.54
Madd 4.26
Notch2 0.18
Mapkl 0.43
MAP Kinase cascade Madd 4.26
MEKK4 5.04
Arrbl 2.63
Gpsl 2.37
MAPK1 0.08
Map2k4 0.29
Calcium-mediated signaling Calml 3.50
Dapk3 2.69
Sle 2.06
clmn 0.37
Grm5 0.24
Cfd 0.31
Cell cycle checkpoint chek2 5.93
Calml 3.50
Cdk5 4.17
Cde26 2.74
app 2.40
Polal 0. 05

Caspase J&— Flt KA 2 R & [n] Y 2 D K 4 1§ , BE
{5 o S P 070 ) HG RS ) 4 E RO L 5, O DR e
AT R, Hop Caspase-8 Fll Caspase-7
J& Caspase Z I 1) 3£ 2 01, 76 4 1o vh 2 %5 2
TEHI® . — i LT, Caspase-8 ZALT 32K/ T 11
WA O B . CVB-D E i R LU
JIE Caspase-8 (3R 3k T2 W) 1 SE T 52 16/ S 1
T %, H e HERT, CVB-D 0] BE1% S 15 M AH ¢ 20 it
(9 # To, d8 0k WS Caspase-8, 4k T {5 1L T iiF /Y
caspase-7 FEATH T-FEIT o

TNFRI {55 &4 278 TNF B94E T, TNF 1932
PR B = AR, T3 5 AE T 8 ( death domain )

SEAEPL T % R B 45 & & B (TRADD ), TNFRI-

TRADD B4 LR =FME . ZHRIMEHEA
(RIP), Fas 3E T 3R 45 & & 11 fl TNFR #f ¢ & (1
(TRAF2) ., CVB-D i@ it I3 MADD FI Tnfrsfla 3 [
[k 5 TNFR1, MADD i B 519 C R 4 X
35 g R BE R - 1 32 4k (TNFRIL) AH B AR, &
TNFRI {55 38 i 42 49 b ) o o i R
BE DK F- 52 VA I A PR 118 8 T 38k fik & 4 i 9 1
R B 43, MADD 38 33X A 45 # 3 F0 3 1k i
TNFR1 2541 5o 2 3 i vl 3800 22 2495005 1k & 1

Wi (MAPK) 40 i 4M 5 98 75 B0 , 8 ERK F c-
JUN 19 N R o 30 Bt , 5 5 200 PO Wl S Tl A2 B R AL, F
T AL 2 DU S TR B S R &R 4
iR, CVB-D ¥] ji i Caspase cascade il TNFR1
{553 5 w5 IE 40 88 /9 99 1=, | 8 Caspase-8,
Caspase-7 ,MADD , Tnfrsfla Z5 {2 JH T- & W, I A 5
200 P 08 T, DT 5 1 RS U

22 ZL R TG A AR 1 B ( mitogen-activated protein
kinases, MAPKs) J& 40 ] N 1Y — 25 22 Z R/ 75 A IR 1R
FLEEE . MAPKs {5 5 %% 5 18 8% 7 12 T R 2 5040 g
P, TR 0 A0 SR A 5 e S R A0 S A L, T
TS 20 Y A= 0 2 S (A 20 e 3 5 L O3 Ak e A B U T
S MR B 2 OCEBEEN . 0 22 B
WO 1 2 1 = 2 (MAPKKK 5 MKKK) | — 2%
fiti (MAPKK sl MKK ) Fl 22 % J50 38005 1) 25 11 380 G
(MAPK) , MAPKKK ¥ fif MEKK, & —Fh 22 Z % —
TREMRE . MEKK4 76 K R ZUP )2 40 16
o1 T 9F 2 J7 U ) A7 76 W0 R[] 95 S A A, BR Ol
MEKK4a #1 MEKK48, MEKK4 g LI AKHE T G &
PR A 1977 R eded2 Fil Rac 45451, Cded2
Al Rac J& W > 2 5 240 M B 42 D) BB 4 19 Rho K

o, BT T 22k 2 B Al lamelliPodia [T AY,

WXf TL-T F TNF-o 41 3035 5 19 INK Fl p38 {5 5
AT JE AR . MEKK4 15 cded2 fl Rac 4%
G WOE P21 TR WO S PAK (1 BCRE, MA T
% INK,

20 70 S 3 b DNA S i 2% €0 44 43 TiE 5T 4 1) A
A AL 38 PR O 4i A 946 A S (checkpoint) o
AR o T 0 A TR 20 ] I AG A A
3 %5 1 M TE A A DNA A TSl , FRy DNA 45}
Pk e s 55 2 Fh 57 DNA KA, #k O DNA
SRS A A5 5 3 SR Y (IR R IE B A IS
PR Ry G Bl (AR 2 20 A A o M 0T G A R G
FEH R R 22 S nl B B IR A CVB-D i i DNA i
D, 5 0 B ] 390G A s A5 X DNA 451 0 48t
% MT DNA B4 ) DL & A= 7 40 A R 8 00 A — i
WL G LS L Gy/M U, CVB-D 21 i
G,/M DNA damage checkpoint i it Chek2 H [ &
ik BB, W] DNA 45345 0] G & A= 16 G,/M . DNA
P05 % A I s DNA 51 0 A6 A DT BEL 1 40 i A
B ERE I DNA S B SRS, AR R 3k A 20
R e o kX AN HLE, T s A S D S
BT N BEL BT 240 P S 0, s S A M g

5 B A S N AR N B o Y AE S e B L TR
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i AR e R R E EEEN . B
FHAESES THTREES NS ME T AT
MrBto A WF5E & CVB-D BB 0% $2 = .0 WL 41 B v Ui
LB TR L Calml 4G YEE 1 R — R4S
SHEEAFETILVEA BEZAEY , S 5410+
A5 Ca RBERIC RIS 30 . Calm HATE T
Ca’" G5 &R A Ak, Ca’" 5 Calml 454 )5 Calm 1)
Fa ARG A AR TSR B Calm 30306 F IR 24415 5
B, QN EE WS C (PKC) (R 4 25 0% b &
(MAPKI1/2) JRTFR PR AL B 25, o 40 0 36 A 6 0 )
VAR A I I AR 1 /N R R = 2 Syl ]
PWABEEMEM . SRR BR Calml 3K
Fik BIH 7R CVB-D 1 BB 20 ifg b 45 25 7 Vi J3 44
e, DA 7 A AR o

25 b TR, AR S 5G SR H 3 R SE RS B R B i
th CVB-D 41 KBV 25 5 Rk i SE A, L 1238
AT JE X 4 00 A 06 JE Y Ca® T S 3 B A
K KR MAPK {55 2B AH O 3L A, il G 5 CVB-D
X R BB R 7 A B MR AT G
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