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K MEIRR 63%~67.8% . BT HERFRX TR 99 XEEHSFERTH 68 XFERLLRABEY W, &
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Effect of Duoluoqgingtai Granula on expression of sinal transduction
gene in human hepatocellular carcinoma cell line
XIE Zuo-fu', ZHAO Tao?, WEI Li’, LU Lin®, LIN Sheng®, ZHANG Jun-yi*
(1. Department of Integrated Traditional and Western Medicine, Fujian College of Traditional Chinese Medicine,
Fuzhou 350003, China; 2. Jiangyin People’s Hospital Affiliated of Southeast University, Jiangyin 214400,
China; 3. Fujian Tumor Hospital and Fujian Tumor Institute, Fuzhou 350014, China;
4. Duoluo Technology Inc. , Xiamen 361009, China)
To investigate the effect of Duoluogingtai Granula (DLQTG) on gene
Effect of DLQTG on the
growth of mice-transplanted hepatocellular carcinoma was studied in vivo and on the expression of signal
DLQTG
was observed to significantly affect the growth of mice-transplanted hepatocellular carcinoma with
inhibition rate from 63% to 67. 8%, and the expression of signal transduction genes in 68 of .99 genes
detected with up-regulation of 42 genes and down-regulation of 36 genes. There was obvious difference in
the expression of signal transduction genes in SMMC-7721 cell line between low and high dosage of
DLQTG-treated group. Conclusion DLQTG can be used to inhibit the growth of hepatocellular
carcinoma and to affect the expression of signal transduction genes in human hepatocellular carcinoma

Abstract: Objective
expression in human hepatocellular carcinoma cell line (SMMC-7721). Methods

transduction genes of SMMC-7721 cell line with serum pharmacology and microarray.- Results

significantly.
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g+ A ¥ iE : SCXK (J1) 2003—0001; LB Zh 4 iF T
IE: BEEEXRE2HAFIYE SYXK (H)
2005—0006 ; 48 futk iy A AT SMMC-7721 4R gtk ,
WHFER¥E LEEMR AR BANEFTE
BENEY— (B £EPREERARRE. A
FEH%FERE A HEE Super Array A H £,
BEREW 99 MEEHFMAER. RHEANEIBX.
1.2 MELR. . TEAGTHBREERM 7~9d
EKEERNBEAESIYME/ DB RAR. AL
KRR 2X10°/mL MR, 8 MR THER
BT ER M4 0. 2 mL, NRBENLS R 5 4
B 10~12 R W BAHEH K 20 mg/kg, FHHE
Xt B84 FI R B BE R (CTX) 20 mg/kg, LRMAFAE
DHERPHL (4.8.16 g/kg), ig B%, %L 10d. F
KRG 24 h FHRgsw/ . REERERE,
HREMER,
MEE=Q—-HHAERE/ RABEHRE) X100%
1.3 SZAMBEMNHZ.30 L SD KBS RE
BHEEFRADAEH, SREELEINE S
g/kg, KF & 16 g/kg (B A EWERF BN 4
fE.8 15 ig B, SEAMEBYE BEEBNS),ER
ARGHEY R 2ml, BH 1K, %4 10d, KK
LEET 12 h ZXEAEK, RS 1 h WIRERR M,
ZERBE 1h,4 CURABBEFOLFENL, EELE
M3 ,3 500 r/min, B.L> 15 min, WRHR L IEW,0.22
pm EFLIE T BB . 56 C K¥§ 30 min, —20 C
KFHFHER.
1.4 #juRe A 4b 3. SMMC-7721 FF 98 48 Muk 7% 51
RREG T BT A KM, 4 A5 R 2B F
RERANFIEA, 2 BIASTBRAMANFEE
FHEFRAMEAHMLE OFELERIEHN
10%, M A RPMI-1640 ST & e H 4 5, KR R
5mL,37 'C.5% CO,IB45 4k E 48 h KA M.
BEHMEWER 1X10/mL, A 1 mL Trizol 4
RARBEPITH .,
1.5 A BW
1.5.1 & RNA REF%E 38 Trizol R &M
F R4 RNA, RNA S8 - WBEE (L)
B . FESMr e B i 2 H#E 260 nm 1 280 nm
M A{H, ABaE RNA M4, Azo/ A >1. 8.3
RVESER Uk T L 2 RVEMII & A, 22 BIXTRL 28 S
118 S Ay HEA RNAs (tRNA),28 S MR K%
RIBSH 2. MIEMAAERLT ERBBNA L
RNA &4 1FH, —AFEES BN, 5 —5

AF RT-PCR HiE.

1.5.2 BETHE RZRAERLERT . ™% %
BAMEHAB#HT. KA Ampolabling-LRP 7
%, 0P LR B A A REYRRICH
cDNA 84 (AB.LEA4EIREH cDNA), REH
A BRRE 55T R, RALEREEHF
AXARBARERZRRAMBIZFAE M
EAGERBIBHHER BETHHIEL L
EBF A K CPD-Star B, T /EH /DL HbEEA
TR A X-STREABE. LRIRE
2—K.

1.6 BT -LRER 2K ERAX-HEER
io®. AN EEREREABERTRERIT
BAURLKEBEE. BRERABAAHENR
PUC18DNA F1 & K & H, 4 B-actin, GAPDH,
Cyclophilin A FI&ZMEEH L13a. BHREERY
REBEERB/ME ST ABEREERHETRIE,
B IE J5 B B0HE P R AT & (A1 2R R 5% S AR S BE
aHr. TRA S RAME, HE<0.5 EHEHRR
ETFHE.M>2RAN/AERNBE A,

1.7 RT-PCR BAEEHE FRWLR

1.7.1 cDNA & BUZEHR RNA 0.5 pg, IA 5
pL AMV 35 g B R MR, K5I A BEALT
1,7 37 C.10 min,42 ‘C.30 min, & cDNA,
1.7.2 5IRITRER -8 EBETEYTREAH
4 B. MDR1 5| #j: L ## 5-CCCATCATTGCA-
ATAGCAGG-3', F {## 5-GTTCAAACTTCTGC-
TCCTGA-3', 33 A Bt b 157 bp™;MMP-7 3|4#y,
HES R LW 5-AGATGTGGAGTGCCAGAT-
GT-3', F## 5-TAGACTGCTACCATCC-GTCC-
3, ¥ A B 365 bp™, Bel-2 Bl ¥ k¥ 5'-
ATAAGCTGTCGCAGAGGG-3', F #f#: 5'-AAA-
GAAGGCCACAATCCTC-3', ¥ & W7 382 bpt,

"t B B-mG, b 5'-ACCCCCACTGAAAAA-

GATGA-3' (1 543~1 562),5-ATCTTCAAAC-
CTCCATGATG-3', ¥ H B 114 bp.

1.7.3. PCR RNEE : N 25 pL,43E 50 mmol/L
MgCl, 0. 8 pL.,10 X buffer 2.5 pL,dNTP 2.5 pL,5
pmol #4514 2.5 pL,Taq DNA B4 M (5 U/
pL) 0.5 pL,cDNA MR 2.5 pL, KB H =& K%
RIRS,94 C A 405,55 C Bk 405,72 C I
i 60 s, 93 30. MEHF.

1.7.4 PCR F=#143#7 . Bt PCR 74 5 puL fil 1 pL
BRI TE 20 g/L BARWERER L @dk (65 V,
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2h), BT BER B, RIMT T AR H AR R

FAEe S AR FEH#E &, MDR, cDNA &
MMP-7 ¢cDNA  Bcl-2 ¢cDNA 5 B,-mG cDNA i3]

HWEFE R mRNA HREKF.
2 BR

2.1 ZFERPUNGIFEBHELER . ZFTHEF

B EBHEEEEBENMHER KPS
FIBEH AR BN 63.0%,64. 9% 1 67.8%,
5CTX M EBEER 3 MR BAZELE,
HEBEER. LK1,

2.2 ERERFEMVIZ N :E T ERBOR
B 99 #ESHFEATH 68 FEERELRF
BEEW, SFUERLY 69%,RF 2, RPIIEL
FARERER 42 &, 685 23 MEATHXER,3 MW
EREMEBHEXER S E M MR R

F1 STHEFANNRABABEAMEKHOLE
Grts, n=10) )
Table 1 Effect of DLQTG on growth of hepatocel-

lular carcinoma of mice (x=s, n=10)

g 9 I/ k&/g RERE/  WRER/
(g-kg™D  F4 %R g %
xt - 20.040.40 27.9+1.96 1.7440.35 -
CTX 0,02  19.9%0.30 27.3+1.96 0.5540.22%** 68.5
LBER 4 19:040.30 27.3+1.66 0.6440.43* * * 63.0
By 8 20.040.00 26.442.92 0.6140.23* ** 64.9

16 19.94+0.33 27.0+2.58 0.5630.30* * * 67.8

HxfEALE.: " P<0.001
**» * P<C0. 001 ws control group

WHWER, 1A HMER:; TRKERY 36 &,.4
2 AR ER, 21 MR TER .5 gl
DEEF BT RE I E A, 4 IR R E A
RER 4 PHMBER.

£2 T HEHFHXAFBEAR SMMC-7721 EEESERARENEM
Table 2 Effect of DLQTG on expession of signal transduction genes in SMMC-7721 cells

HEEFS ERA#R HEHEAR BRBAFSHE BNRAFSHHA
NM 000014  alph-2-macroglobulin CA2M1 1. 077E-1 3. 889E-1
NM 000927  ATP-binding cassette ABCB1 4. 270E-3 3.011E-1
NM 000679  adrenergic, alpha-1B-,receptor ADRAI1B 3.528E-1 B ¥
NM 005163 V-akt murine thymoma viral oncogene homolog 1 AKT1 2.617E+0 3. 668E+0
NM 001880  activating transcription factor 2 ATF2 EBEEL 3. 456E-1
NM 004324 BCL2-associated X protein BAX 2. 075E+0 XBESLL
NM 000633  B-cell CLL/lymphoma 2 Bcel-2 2.533E-1 3.133E-1
NM 004049 BCL2-related protein Al BCL2A1 2.165E-1 3. 199E-2
NM 004536 baculoviral TAP repeat-containing 1 BIRC1 4. 097E-2 1. 959E-1
NM 001165  baculoviral IAP repeat-containing 3 BIRC3 3. 793E-1 1. 997E-1
NM 001202 bone morphogenetic protein 4 BMP4 3. 590E-1 4. 779E-2
NM 007294 breast cancer 1, early onset BRCA1 3. 886E-1 2. 212E-1
NM 053056  cyclin D1 (PRAD1; parathyroid adenomatosis 1) CCND1 EBEEML 4.766E-1
NM 001798  cyclin-dependent kinase 2 CDK2 EBETWN 4. 483E-1
NM 000389  cyclin-dependent kinase inhibitor 2A CDKN2A LTBEEL 4. 280E-1
NM 004064  cyclin-dependent kinase inhibitor 2B CDKN2B XBEEN 2.936E-1
NM 078626  cyclin-dependent kinase inhibitor 2C CDKN2C " 4:338E+0 2.144E+0
NM 001800 cyclin-dependent kinase inhibitor 2D CDKN2D IBEZL 2.013E-1
NM 000088  collagen, type 1, alpha 1 COL1A1 2. 367E-1 0. 000E+-0
NM 001891 casein, beta CSN2 2.162E-1 5. 557E-3
NM 002416  chemokine (C-X-C motif) ligand 9 CXCL9 I8 E5k 1. 209E-2
NM 001955 endothelin 1 EDN1 2. 762E+0 1. 314E-1
NM 001426  engrailed homolog 1 EN1 EBETL 4. 618E-1
NM 006209  ectonucleotide pyrophosphatase/phosphodiesterase 2 ENPP2 2. 386E+0 2. 879E--0
NM 000799  erythropoietin EPO 2. 457E4-0 2. 775E-2
NM 002026 fibronectin 1 FN1 5. 484E+0 7.523E+0
NM 004476  folate hydrolase FOLH1 KBEEN 2. 707E-2
NM 005438  FOS-like antigen 1 FOSL1 xR ETL 1. 396E-1
NM 021784  forkhead box A2 FOXA2 2.057E+0 3.230E+0
NM 022475 hedgehog interacting protein HHIP EBERL 4. 652E-2
NM 000188 hexokinase 1 [ HK1 7. 406E+0 5.471E+0
NM 002133  heme oxygenase (decycling) 1 HMOX1 N/A N/A
NM 005526 heat shock transcription factor 1 HSF1 2. 969E+-0 4.892E+0
NM 002166  inhibitor of DNA binding 2, dominant negative helix-  ID2 N/A . N/A
loop-helix protein
NM 000586 interleukin 2- L2 2. 141E+0 L BEEN
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EHERS ERAHR HERAK HRABRAFESIHE RABRARFSWE
NM 000589 interleukin 4 IL4 3.162E+0 4. 692E+0
NM 000418 interleukin 4 receptor IL4R 1. 064E-1 1. 377E+1
NM 002198  interferon regulatory factor 1 IRF1 ) 5. 085E-2 9. 183E+0
NM 002228~  V-jun sarcoma virus 17 oncogene homolog JUN ‘ LBEEK 2.027E+0
NM 005551 kallikrein 2, prostatic KLK2 6. 943E-+-0 2. 795E4-2
NM 001648  kallikrein 3, (prostate specific antigen) KLK3 1. 250E+2 5.451E4-2
NM 000595 lymphotoxin alpha LTA N/A N/A
NM 021960  myeloid cell leukemia seugence 1 MCL1 3.191E+0 T B EAL
NM 002425 matrix metalloproteinase 10 MMP-10 0. 000E~+0 2. 307E+-0
NM 002423 matrix metalloproteinase 7 MMP-7 6.151E-2 2.202E+0
NM 003998 nuclear factor of kappa light polypep tide gene enhancer NFKB1 3.596E-1 3.001E+0
in B-cells 1
NM 020529 nuclear factor of kappa light polypeptide gene enhancer NFKBIA 6. 850E+0 6. 323E+0
in B-cells inhibitor, alph
NM 000625 nitric oxide synthase 2A NOS2A N/A N/A
NM 000442 platelet/endothelial cell adhesion molecule PECAM1 N/A N/A
NM 000926  progesterone receptor PGR N/A N/A
NM 004881 tumor protein p53 inducible protein 3 TP5313 4. 629E-2 xBEXL
NM 003738 patched homolog 2 PTCH2 7. 093E-2 6.292E+0
NM 000963 prostaglandin-endoperoxide synthase 2 PTGS2 3. 420E-1 3. 016E+1
NM 006516 solute carrier family 2 SLC2A1 2. 158E+0 2. 494E+0
NM 001063  transferrin TF EBEEWN 2. 465E4-0
NM 020182  transmembrane, prostate androgen induced RNA TMEPAI 2. 929E-2 3. 663E-2
NM 000594 tumor necrosis factor TNF 5. 746E+0 0. 000E+0
NM 006290 tumor necrosis factor, alpha-induced protein 3 TNFAIP3 5. 746E-+0 3.969E+1
NM 000043 tumor necrosis factor receptor superfamily, member 6 TNFRSF6 5. 746E+0 1.132E+1
NM 000043 tumor necrosis factor receptor superfamily, member 6 TNFRSF6 2. 804E+0 1.132E+1
NM 003810  tumor necrosis factor (ligand) superfamily, member 10 TNFS10 2.185E+0 2. 003E-1
NM 005658  TNF receptor-associated factor 1 TRAF1 3. 270E+0 3. 760E+0
NM 003376  vascular cell adhesion molecule 1 VCAM1 2.128E-1 0. 000E+0
NM 003376  vascular endothelial growth factor VEGF 3. 288E+0 3. 982E+0
NM 003882  WNTI inducible signaling pathway protein 1 WISP1 TBEE 6. 098E+0
NM 005430  wingless-type MMTYV integration site family, member 1 ~ WNT1 6. 320E+0 8.976E+0
NM 003391 wingless-type MMTYV integration site family, member 2 ~ WNT2 4.435E+0 5. 804E+0
NM 015626  SOCS box-containing WD protein SWiP-1 WSB1 X BEEL 3.331E+0
NM 002046  glyceraldehyde-3-phosphate dehydrogenase GAPD 8. 934E-1
NM 001101 actin, beta ACTB 9. 356E-1
NM 012423 ribosomal protein L13a RPL13A 9.577E-1
PUC18 Plasmid DNA PUC18 N/A N/A
blank control N/A N/A

N/A ERMAEA FE, 0 RATLRE  MAH 53 BAMERET X

N/A showed gene expression in SMMC-7721 cells treated with DLQTG group but no in control cells. Ratio of former to latter is infinite

ZF ERFAFAFEBARR, X SMMC-7721
HRESHSEREZINERNFEE LY RN E
R, BABMENEN 36 KESHSEEAEWHE
—BH A E AR EETANER, HRE
BEBAREEE 53% (36/68). BIENBEEZMHA—
BMEREA 32 % . HP, 4 FBEFRIEMRNEL
BEBA MENEALAEE AR TR 6 K&
EERIESGHNBHAXEEEL MEKNBAHLH
BELFARTA:” XEFERNBHARZIBET
B MERABANREIE 4 FEEERANEA
REBEAE MESHBANREIBETE,

2.3 RT-PCR RiE& B84 5. %A RT-PCR
ERMEZTERFEMEANBAMNTRNELA Bel-2,
MDR1 1 MMP-7 mRNA FikKE, ERLP5E
B R R R —8 WA 1.
3 itig

HE BRI RASSRT . PEHE—
BEEAA RIS, BA B iR 40 AR K T
I HHBEBEERURRRRAEFRESEA.
FHUBERSREREN S SR SIHERK. B
AREEKER FHARBERHENIEA.ZTER
BREHZAT . HE.RZ . HAX . ABRELK
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Fig. 1 Comparison of mRNA expression level of Bcl-2,

MDR1, and MMP-7 between DLQTG groixp

and control group
REAT R 4 AR EAHREBURER 2
FBFRH & 7T QRS, IR FEFH
HiL, MABREMEFRERTFHRNG TS T
B 3w sh AT, MR F I F, A TR, B
MRPHRE ELMBNESLE, BT EFARN
BESHERRIEEEG LT, HEZR
b, 564y IR (5 £ 5 1% 3 W0RFA FREL X HL ol 18 ¢
18), JG4r 3L, I 48 MRRMI B AR 24 A X
2, TR - RO b R o 2 2 2 R L O R LI AR
% 5 Y, A BIMASIEB T R+ 2%, AT
BENAITTRER B HAREN, T HERBAER
EMH/NRIFRBER AR, M H RA 6350~
78%,5 CTX Y, RBHRAEY, FENERY
ERBHARBEIATHRERREINTE, R
BHAREERTATHER, EARFREARR
Hep3B HiFBf Bax EXHE, N SH 1", Terada
SOV B P RAA Bel-2 B F %, ANED
bel-2 BAHE I 40 R B0 0 8 1 E B i 40 R B 5
=X, bel-2 WAHEE, MH T Bax EENHR.
JRERNBRMARAT . SREH, ZFERH
BRI 43 ZFATHEENREIREBERRE, K
R ZATCEFSRAERNBE LA, XEER

£, 3% bax, CDKN2C, HSF1, TNF, TNFAIP3,

HK1, KLK2, KLK3, MCL1, NFKBLA #I
SLC2A;ff 14 ZRTHHEFBET A, XLBER
f1 ¥ A2M, bcl-2, bcl2Al, BIRC1, BIRC3,
BRCA1, CCND1, CDK, CSN2, EDN1, FOSLI,
FOSLH1, ID2, PGR., REZ % & R P R 58
ETHR7T&RAT-EENRS, HEMHATHAXE
HEALHEHEEANTRTHEXERRE LT

$X T ERE T 1E B BB B T A K
P .
EARAEN.AREHRSIFRERESBEA
BAEMEXBIREEERA. BRNTBENES
RN AL P FF £ MMP-7.PECAM1 i3 %
#H,VECAM E#ERB#ES 5 mER R, 2#
BB HERY ., BRNEEZPBRFREEE
M & MMP-7,MMP-10,PECAM1, VECAM ik,
WA BBRA VT RREMEBIOIER. i, 25
KPR MR ETHEAWZEE MDR1 #1 HMOX
MRk, BELRROMMBAERE (EPO) DIKMMK
HFEHE IL-2.IL-4 f1 LTA,, RRE B EHR PRI 88
B —E R MLy T B BB 1R A
AERENEERRAR, ZFHERFRXA

FER4H Bk SMMC-7721 A ESHSERRAE - -

BEWHRTER. BRI, XHXHESERREEM

BB ERAYER, BNBBREEF TME AFE
. MRk SMMC-7721 WA K, B F T A% H w25

MBRAREBEN ALBRHRLERR, ZFHEEN
MEAERLEABRES B SKRARMHL, HHAE
SEEEMRAARA K . BENEBHERRE.
ZFERPRHPBEATERS SEMNATES
HBERREINAETER.

EREENE ZFERFNERABNME
FB&Ex SMMC-7721 [ SR EEMREIFLEYN
BER. EHENA 99 ZEE P, FE—FHWEHR
REARFNEBENAGAENEZREE REZHAEXR
EHR. mERR LT E R B M & MDRI1,
MMP-7,MMP-10,PECAM1, ifi & 7| & B 3 & 5 B
RiEHABE L. RETERE TNF 1 TNFSF10
ZARBAEZT HRE SR LA, 772 &R 2t
HHRBETH, EPO.IL-2 SEMME TR EEMEH
BEZPERFEA LA MARHEN U HEHAT A
REBET  XEERERER FEEETHERA
B, TRELBFEMBMIEASER MARR
LU £ 3600

B EP LB ARG BRI,
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Effect of berberine on glucokinase and its related glucose metabolism

in rats with insulin-secretion deficiency

RONG Tai-zi, LU Fu-er, CHEN Guang, XU Li-jun, WANG Kai-fu, ZOU Xin
(Institute of Integrative Traditional Chinese and Western Medicine, Tongji Hospital, Tongji Medical College,

Huazhong University of Science and Technology, Wuhan 430030, China)
To study the effect of berberine on glucose metabolism in rats with insulin-
The fasting blood glucose (FBG) was observed before and after treatment,

Abstract: Objective

secretion deficiency. Methods

insulin (INS), hepatic glycogen, lactic acid (LA), and the activity of hepatic glucokinase (GK) were
detected after two weeks of treatment. At the same time the protein expression of hepatic GK was

determined using Western blotting. Results

In comparison with the model control, the FBG level of

berberine group was obviously lowered, and the levels of hepatic glycogen and GK significantly were
raised, while the level of INS and hepatic LA showed no evident difference. Conclusion It is suggested
that berberine has the significant effect on improving glucose metabolism in rats with insulin-secretion
deficiency, which might be closely correlated with the effects on activating the activity and the expression
of GK that is a key enzyme of glucose metabolism.
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