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Effect of matrine on inhibiting proliferation and inducing apoptosis
of human intestinum crassum carcinoma HT29 cells
HUANG Jian!, CHEN Kang-jie?, ZHANG Wo', ZHU Yong-liang®

(1. Department of Oncology, Second Affiliated Hospital of Medical School, Zhejiang University, Hangzhou 310009, China;
2. Department of Surgery, Second Affiliated Hospital of Wenzhou Medical School, Wenzhou 325000, China; 3. Department

of Gastroentology, Second Affiliated Hospital of Medical School, Zhejiang University , Hangzhou 310009, China)

Abstract; Objective To explore the anti-proliferation and apoptosis-induced effects of matrine on
HT29 cell and their possible mechanism. Methods HT29 Cell proliferative activity was measured by
MTT assay; Cell cycle and apoptosis were analyzed by Flow Cytometry; Alteration of cellular skeleton
was observed by transmission electron microscopy (TEM); Global gene expression profiles were scanned
by gene chip. Results After exposure to matrine at concentrations from 0. 062 5 to 0.5 mg/mL for 48 h,
cellular proliferation was inhibited with increasing the concentration, but this inhibitory effect attenuated
at 1 mg/mL and the apoptosis was up-regulated significantly. G,/M and G,/S phases of cell cycle were, to
some extent, arrested. Under TEM, the morphological changes could be found. Gene chip showed that
matrine could alter a large number of genes, which related to the cell proliferation, cell cycle, and
apoptosis. Conclusion The anti-proliferation and apoptosis-induced effects of matrine on HT29 cells are
concentration-dependent through changing of many genes involved in proliferation, cell cycle, and
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apoptosis.
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EZ8 (matrine) B % Sophora flavescens
Ait. MFEBEBRSZ— BBEKIMNES K562 FIlHK
i Je8 440 M0 0 3LAR 988 L T 8 4 K AR 4 M A3 L R
U AN B A A RB T MOERE RN, X
SR A 98 40 B 4F AR LARGE O i, AR SE T A
HMTEZS AR B 2R K IE 4 W 55 & TH SR B
RESBMN AKBGE HT29 405 i35 M4 & A8
TFESFERHEIT T RENLH
1 #H

AKX B3 HT29 40 CGAT T X 2 B B 5 i £
B),ESW (REHE 99.9%, P EZRAEYF &
R E ), M 3R W McCoy’ 5A (£ Sigma 44
), EME (MTT, £ E Sigma /4 8] ), RNAeasy
Column % RNA #ERM & (#EE Qiagen 2AF]),
U133A EE A (RE Affymetrix 2 7).

2 HE
2.1 A EENE RA MTT A%, Wi
HERKB HT29 bl 2X10%/L W 96 LR,
G, 0.1 mL, & 0~1.0 mg/mL AEREREE
29 B3NMEF) F 5% CO,.37 C #5%.48h f&
LN 50 pL 2 mg/mL MTT WSkSERFE 4 h, &
L JE N 200 pL B RE P R % » B AR AU R 570
nm R (A {H, L A {EE HE BAETE 4
MUBR TR A

BRI H R = (1— Ags/Apm) X 100%
2.2 HMEABST KA T HESFRW:5 mL X
Bk K HT29 4IMELL 2.5 10°/L ¥ 4 B3 fb
F 6 4 50 mL BEFMP O MAESR, BEME R
BWESH N 0.0.062 5,0.125,0.25.0.5,1.0
mg/mL, 48 h JFURE H M, 0. 01 mol/L PBS (pH
7.0) YRk, WAEKL 0% ZEEE,RFER
0. 01 mol/L PBS (pH 7.0) B##% 3 X,1 mg/mL
RNA B 37 C 44k 15 min,50 mg/mL 4L R & §
& 30 min, /7 M A4 KA (FCM) KW, % 1X
10N . BB AR RS, W MUK R B
B R R e, 178 S R BB A
ML o
2.3 FHERKERIMAAN 2L 0.0.5.1.0
mg/mL % & 4 B 4 4 M, & RNeasy mini
extract A& UL HIE S RNA, L T7-T24 H5|
#1, B supertranscriptase ¥ % F EE ¥ 10 pg &

RNA ## 3% dcDNA, K B-R 055 LB (25 :
24+ 1) B4k, B L deDNA X B iR ff Mega
transcriptase B ¥ HHE KR AW R H LK
c¢RNA, #f RNeasy mini extract HF &4kE1TH
Brib b, &5 Affymetrix U133A ERFEE XK
K (20K) Z¢32, Argon-ion B NHEINAE A=570
nm F3E A, A Gene Chip BB HTER ., HAYR
BT A B M B X ANOVA it i, & ARl
B SR 1/100 000 I, FEBE AR T 1.5 Bh
F 0.66 MBBREREEAES S AN ERRALE
EWMES . HREEREERAE http://masker. nei.
nih. gov/ev ; 3 B 43 Y 5L 3 W5 Bk SCRR T B 41, Bk
¥ F GenBank database (http://www. ncbi. nim.
nih. gov) B, Gene cards database (http://bioinf.
weizmann. ac. il/cards/index. html) 3% Affyme-
trix W A BRI

2.4 GEiT¥AEERA SPSS Gt (10.0)
SIAT BT US i B R AR B E A A, S ] b
BN BE.

3 &R

3.1 ESWMME HT29 40/Hi3% 5 . FE 25 4 i & ¥
B 0~0.5 mg/mL {34 , 403 ) 3 S A0 R B o b
F.HE5ESHEREERZIEMKX -=0.938,P<
0.05),0.5 mg/mL A 3k & K {H, %5 W& FH
(86.69+2.38)% (B 1, LAMHI R REWREIEE
L EHE, RKBESBA HT29 # IC; N 0.23 mg/
mL;{H 1.0 mg/mL B 30 &) 3 f2 1 08 A MK, SR
EEWM HT29 MME A B mm s fER , £ —

ETENERBEWRERBN,
100
= 80
* 60
§ 40
L)
0.
00625 0125 025 05 1

HBW P/(mg-mL)

1 ESWE3 HI29 AHMEEMHER Gts, n=3)

Fig. 1 Inhibition of matrine on proliferation
of HT29 cells (x£s, n=3)
3.2 HEWEWAKRRMNIASET. MAYRER
WEE 0~0.5 mg/mL 51%,S M G./M HINZ &
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R, ELAB L R4 - 43 Bk 0.906 F1 0.972,P<
0.05,HFT-ERIEMHARE, M 1.0 mg/mL A}
HEA T BN, AT RE (27.46124.39)%
(R D, ®RESHX S M G./M B4 KA A
e s BRR MR BE<CO. 5 mg/mL B3 40 B 3% 7 7 A B
BMEL M 1.0 mg/mL WHTFEREANHBHRE.

F1 HSWEXN HT29 ARNARBBRBTHRMN

(xts, n=3)
Table 1 Effect of matrine on cell cycle and apoptosis

of HT29 cells (x+s, n=3)

o/ HRAEB/ %
a5
(mgemL™)  Go/Gy S G2/M HEE/%
HE 0 64.0746.24 19.7744.06 15.6042.49  1.30%0.23
5% 0.0625  69.9045.08 15.1044.29 13.5940.73  1.1240.45
0.125 69.93+4.42  14.3841.22 13.05+1.68  2.0840.76
0.25 73.7844.42% 12.4344.33% 12344315 2.2240.64
0.50 77.7044.88% * 9.9544.51% * 9.4142.24* * 2.9840.03
1.0 52,5546, 09% *10.1743. 16" * 8.43£1. 77" "27.4644.39* *

XA *P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group

3.3 EERBIFEFHURATHS¥EME: 1.0 mg/
mL HEBERAT HT29 40/ 48 h J5 BT AT L
SRR TR, RRBE, RGN, e REkE
B, MERER S, FERT/MIER (B 2).

3.4 EEWMUTHRMEARFTAXAEENRR:
HENESBMEEEMBE S AT RO, £
MRRAZERSFRUESBABGHARER RS
RS . 7E 22 216 NEEH,0. 5 mg/mL H S
HARBFEARTRAMER S BEEEHEH 8.01%,
1.0 mg/mL HFS A H LW 10. 4%, WA RKSL

A-3 B4R B-RERKE CHT/M
A-control cells B-chromation concentration C-apoptotic body

M2 EPHAEShFHETHAL HT29 458
Fig. 2 Electron microscope of HT29 cells

after exposure to matrine for 48 h
¥EERMKNE 8 MEHE MO ME 80 N EE
N O MM E AR I cyclin A2 cyclin Bl,
cyclin BI.CDC2.PCNA,PLK1 4; @R =M% 1
BIRC5.GADD34 % ; @f5 5% S . 4 NF-«B #
#ZEH o« (NFKBIA % kBa) .G BEEEHSHEY
F 2 (RGS2) # 10 (RGS10) &;@% FAB X
M GATA &47%H 1 (GATAD, SRk b s
4 KEHF (LEDGF) %;@ %@ @M. 4 IL-8,
Bz-HHEREAE ORBWMEX . IBKEBH
(ALDHD) . ¥ £ 5B A& 8 (LSS %, QKA
k.40 SEC13L1,PRO2275 %, % 2 fi& 3 5 HF
SR AR AE TR ER . BN E 1.0
mg/mL KA 0.5 mg/mL HBFE., Hi, —&
FT-AXIEELE 0.5 mg/mL HFEERBA BEMAE
1.0 mg/mL AHKEBERE (X3,

4 itig

VATEBIF 9T R W 35 5 05 RE 1 ) Bk 730 40 M % 5 L
S AL HE R T, B AT B iR BB Ll
HYERE A KB EHT 20 & H R Kig w4

%2 EEGHRNSHAMBENERBEXESR

Table 2 Detection of genes related to cell proliferation and cell cycle using gene chip

% &H o/(mg » mL~1)

HERE EEEK EERS
0.5 1.0
NM _001237.1 cyclin A2 CCNA2 0. 467 0.154
BE407516 cyclin Bl CCNB1 0. 406 0.218
NM _004701. 2 cyclin B2 CCNB1 0. 406 0.203
AL524035 cell division cycle 2 Gl to S and G2 to M CDC2 0. 467 0.218
NM _002592. 1 proliferating cell nuclear antigen PCNA 0.536 0.308
NM 001255.1 CDC20 cell division cycle 20 homolog CDC20 0.536 0.189
BG105365 S-phase kinase-associated protein 2 SKP2 0.536 0.268
NM _005030.1 polo-like kinase PLK1 0.536 0.134
AF279900. 1 MCM?7 minichromosome maintenance deficient 7 MCM7 0.574 0. 467
NM _004526.1 MCM2 minichromosome maintenance deficient 2 mitotin MCM2 0. 500 0.146
AF043294. 2 BUBL! budding uninhibited by benzimidazoles 1 homolog BUB1 0. 467 0.063
NM _001211.2 BUB! budding uninhibited by benzimidazoles 1 homolog beta BUBI1B 0. 500 0. 054
NM 002358.2 MAD?2 mitotic arrest deficient-like 1 MAD2L1 0. 406 0. 379

* % 0.5.1.0 mg/mL HESBA S BALE,  BREAGB LM AT 0. 660 ERREEEBHHATHERT 1.5 &

* odds of changes for gene expression between matrine groups (0.5 and 1. 0 mg/mL) and control group; decreasing of gene is over 1.5

times vs control group while its odds is under 0. 660
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Table 3 Detection of genes related to cell apoptosis using gene chip

HAEE BERAK

29, p/(mg + mL~")
ERRE EEW e/ (mg 1

0.5 1.0
NM _014330.2 growth arrest and DNA-damage-inducible 34 GADD34 2. 000 5.278
Al078167 nuclear factor of kappa light polypeptide gene enhancer in B- NFKBIA 1. 866 7. 464
cellsinhibitor alpha :
NM _021975.1 v-rel reticuloendotheliosis viral oncogene homolog A p65 NC** 3.482
BC002646. 1 v-jun sarcoma virus 17 oncogene homolog AP1 NC** 14. 929
BC000305. 1 caspase 6 apoptosis-related cysteine protease CASP6 NC** 0.379
NM _002467.1 v-myc myelocytomatosis viral oncogene hemolog MYC 0. 660 0. 268
AB028869. 1 Homo sapiens mRNA for survivin-beta BIRCS 0. 467 0. 406

* % 0.5.1.0 mg/mL HSMA G534 A, EERXRE WM /AT 1.500 /AT 0.660 ERAZERBARALARTHRXT

1.5 6%
* x NC: LA

* odds of changes for gene expression between matrine groups (0.5 and 1.0 mg/kg) and control group; increasing or decreasing of gene

is over 1.5 times vs control group while its odds is under 1. 500 or 0. 660

* # NC: no change

M, 38 78 75 2 6 R 5 o BEL W 400 B ) B0 kAR SR B o
AR A K BT &R RAR:OG./M #
SETHETEES ARG GHEMEALEE
ERBERBEF MPF) k@, il & MPF
# cyclin B #1 CDC2 % H M3 H %5 8 B E AL
cyclin A2 5 CDC2 483 G/M M BR—EW
#4EFPLK] 8B4 L MPF {3005, HEX T iE
5 G,/M BfEHMAX, OSBRSS —N1NEERL:
PCNA B DNA RAM O AN -1 L&, B
25 DNA AR FBE , B% DNA ZRE < HH
WHE W ;s MCM7,MCM2 F cyclin A #1557
HEERHIER . ILEEREXLRKERESH
Xt S MARBMEER. BESHN G./S B E
ME AR, HAEHAREDT GO EER
cyclin D/CDK4,cyclin D/CDK6 1 cyclin E/CDK?2
A&k MXEHHEREIY LR, XTHES
HT29 44 & P53 RAEMK, HA P53 & DNA
RGFES G./S PR ESERNXEIE. OFS
BALEX THRASAESEEARESAHXER
BUB1.BUBIB #l MAD2L1 {9 £ 505k LB M
B ImE .

MBELYNERART SHEEHYERE X
b, 18 5 25 Wk B A AE B (R 26, 3 LR TR 9
M RAPUBA YRR A—. 1 HepG2 40/
EZB/NTF 0.3 mg/mL B M & 4E H;0. 8 mg/
ml UBEFAANE;1.5 mg/mL BFERRTH
F;KF 3.0 mg/mL UGKFIEHNEY ., AHER
A/NF 0.5 mg/mL FHBIT HT29 FM LI KM
HoME,M 1L.Omg/mL LET-HESHFE. BFE3H

H1,0.5 mg/mL KIS B T A X E K AR
RBHE, M 1.0 mg/mL ESHBAEE LM TH
LEFEMEINE. GADDI4 55 410 B B8 AR
T-HMi%;p65 2 NF«B HEEETLHZ —;kBa £
NF-«B f# %I 8, BB NF-«B #91E H A2 ¥ 40
W #FETF AP B4IRA INK/SAPK fE R
0 i) b A AR
BB RIEBEIER ;Caspase-6 S 5HMMA T
MIFHEREATESESERETHERET ;R
FRNAE c-myc ERBA AR . 0 FRE T
75 E R %8 E A BIRCS RiAF=¥ Survivin J& F#
TH R, S A HMHB TR F caspase-3,
caspase-7 MEHI S5 G./M BIREED, M,
EZWEEEF R REMARR S &
o, Ei,.WSEME HT29 MMM RESH
THAR—-IMZEERXFASS AERHHLEE, &
AMRIEERELIREN, HHREMNZEAHXE
AT LA 7R Eo A F L, AT O 95 20008 47 A F Il IR
AP KE .
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AERR KRR FEERGERHRFIER

£ #.E #,.E FLEAE
(Rmm ARERE, K% 300121)

"
£ .5

B OE.AN NEARERSOEEESRG (RD HAZERMNEASNEPER. HE B2I KK IRIKEH;
BB IRT MR RS LN E (300,100 mg/kg) AEBRFRM, FHRABERE BEASR
AMEAEMNEEAAENERZE BUN)EF Cr) KFEREHFASHEFHE_E (MDA) K¥E, 34 FHAH
FREEHE, 58 EEERENBENEHNEAEARSA FetE BUNCr KFHMET IRT 4, B FE R 8 ZE
KRHERELHE  AREMNKREAERYE MDA K EEARRRANNERFEREE, " EEREHNEL
FAEFEA MDA KEHERABW THEEALRBEUAER S EERTHEREZE /MR F/DEREM.
PSR, 41 SNEEBRMARE R EEARKELE—ENRPER 2EASAYNEEHEMK.
@ MEEK; B EEERG IRD; KRER; VB
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Protection of aloe gel on kidney of ischemia-reperfusion injured rats
CUI Wei, XIAO Bin, WANG Lei, GAO Jie, MENG Qing-jie
(Tianjin People’s Hospital, Tianjin 300121, China)
Key words: aloe gel; ischemia-reperfusion injury (IRD); ureanitrogen (BUN); creatinine (Cr)

SR A N — B BB S R E MR, AT KL IF BB RS R/ R MR AR T

BE H B0 S5k 1 AR A5 o — 2B B A BLAR , RO B £
B (ischemia reperfusion injury, IRI), IRT %
ReETFERITFIBRS, JHEREEB5 EEEE L
RH O LA 48 Th BE R 5 L X I 2 BE B ThAE .
Y AE% L REAR M, BN R W BR TR T BOCR B9 — A
FERKX. T RI IRWHEAESER—HRER
AT, BIGRES Mk Z 77§80 7 7 K, Bk, 3t
HERBIE HHET MG RE B REZ 2 NAL
R R, HENI A dERGHERCHRR
FREN, HERRYRER SV A f AL
BE A7 1004 40 0 P 0 R ol B PR Y DR A 4 I
DNA $ifh R, W AR SIS R e .
PEGRENEERYTHEERS . THERS
HBE R T /N RO B BR L BB R B R 1 R Bk ok
REHLEMAKRMTWIRE BB AR GHAK
(NK) g, fARBEANE-2 JL-2) BREEF

1 % B 59 :2007-01-22
*E BANRBFEHKFENHERLEAR A

(TNF) 7K, ATTi &7 th— 5 B9 35 S fn b g
MEAY . EENPNERFRER N TRER
ML A B » 725 25 W] 5 o AR B I P 4 L, R A e
BREBROAEEEEN R M P HKE, A&
B E AR P ERY . RLBRFRITEEER
xt'% IRI J5 B f1 545 B R 1E A, DL 0 BF ) F
RIIT IR1 YR AL A LI K .

1 ##

1.1 ¥y . HEHE Wistar KR AE 200~220 g,
BEZER¥BEELEP O, FHIES SCXK-(F)
2002-001,

1.2 ZY5ER.ERRAZERETR (8%
W=12%) M A gEAEM]. A& (MDA)
AN & FOHRENREY WA B R 2R LY
FRER BUN) B &t AAEAm R4
WLEF (Cr) BFI& o KA R,





