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ERERFARE——HAXRETRNER _AEEH
( Secoisolariciresinol diglycoside,SDG) HH H B ™M AR & & i# 1T 5
A, EBEAEMBTERBERA-RRAEE; A SDG X R R
LREEBREW.

Wk 3L 5 ¥

— MWIEMKKFPER SDG, FHAFARMGTE (1. EREKKH
EEN+ERBRHERN, 2. EREHREEH+CI8 RAEEH) Xt
SDG WA . difk, 75 SDG =%, &AM @5 I g
MEE, NEHHFERBERTRERAEREXWHF 5.

Z. EBALBREARE MDA-MB-231 R REIT RN B H,
FORAKRBEADMREEN TN 3IA: XHRA. SDG A M X KFF
A, BANBBEARXPIFAEBHERDR, AN ERRREE,
BRE: BI0LEzY, AERARE. WX/, E@XMHXHK
E&%. WHE. WREETHEY KA. RT-PCR 28 &AM &4
24 Cyclin D1, p21 mRNA fI R i&.
iR

K SDG dibr=&, Hi&k 1. 2 B RF=EZSHH 2.39%.
1.92%: WA HEE (high performance liquid chromatographic,
HPLC) B EF= G E 5 5 A 82.38%. 87.96%;: MBI T A%
PRAEA &R MDA-MB-231 AR R BHEMEER, SXXR4AMEK, SDG




th R KFM 247 3

MERHFAMBRER., BHRAR. BERHPERE (P<0.05) ,
HMAHELEHBFREDY: R4 VWKERBRETHEEN, &
HTH. MR NAEH M EARH%E:; 5 BD MK, SDG 4
JFREALR P p21l mRNAWREHEA® (P<0.05) , FSAXZELRE
Z:, THMWEALSR Cyclin DImRNA XL ERAEE.

g

FMARKEREKNEZH > BAAKT &, AEERETRAHAE
B, BB 0.47%, HFiE 182 EFEA SDG PR
A SDG W M4 # B MDA-MB-231 4 R JL IR B M 7 i £ K, SDG
f# p21 mMRNA (I REKFAGRHEF AN EEMHLEI.

B X

M20FK, EMHFZIEAFANEN, BEARIATCTE ST 0-3 %
T’iﬂ%ﬂﬂ“ﬂﬁ@ RERXRESANANGCREFEERBRIEAOAKAR
=, ERAMESERENES, B, XEEXMWRAHRE
(Nm)Bﬂﬂﬂﬁﬁﬁ6ﬁﬁﬁE%H%ﬂ§Z—u

HEKR, UMEX. BXAT.,. XENEEIETHEHFREE
XK, MUBMHEIDRBRRPIHTRAFRMT KEFATIE, PLERK
HRAINREZENTETHECAHEE, RAIP. EEANEEERR.

B, RATREERNEGLE. FEALARERERYN~SE L
W, AT ZENATFRE. EH. AR RAREXHNB DA,
WHAEFo-3KHR. THEERYALEAARENEFRIIEEERK
ARBAN2ARXBEFEZH "R EAHBIAET S L. REAEAXHE
Z24NMERZH, BEFREKRHFIRERTOT AT R TEZF
BE.

BEEERAFEENERFRE, AR, £k, FE. LAS%
W=EBER K. LEKRFAERH#IT AR E SDG F I a2 12 B
W HARERBEITHR, XEE¥. RASHZTEARE+5
RRAOABEXME XM EFEMN.

ABREBECERARZHERBERGATENE. AEER,
ZHEEBRBESAMERTRN LI L 8RB K LRI 33%,
WAL AREATERFARNE SDG EEMFI R MER, EAHK
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fERVLB i AEZE. Ritk, £— 2R SDG MHEIABRERHEH, *t
THRWTHRENEHMGAMBITRFEER X

AR EIHF T ES SDG # T E ek, FHX LR RAHER
BSDG=ERKITR KA, AU SDG MR EFIHRKEELE
BHAITHFIFER: AN, £E3WKFRTFKFLEMPRITT SDG
STABRERMEERRTRILE . X4 EKRFIIGEHE KRS SDG §
MARFERURLBEBERA UG EEBEARRERBETEAN AR
WX
X UHH; KBRE: AXREHMAMER _#EERF, LRE.
% W,
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ISOLATION OF FLAXSEED LIGNANS AND EFFECT
OF IT ON THE HUMAN BREAST CANCER

XENOGRAFTS IN NUDE MICE
Postgraduate: WANG Xiao-lei

Supervisor: Prof. Zhang Lian-Ying

ABSTRACT

Purpose
To isolate and purify Secoisolariciresinol diglycoside(SDG) from
flaxseed with two different methods and compare the yield and purity

of it. To study the effect of SDG on the human breast cancer xenografts

1n nude mice.

Methods

SDG was i1solated from flaxseed and purified with two different
chromatographic methods(1.by silica gel column,2.by reverse-phase
column).The yield was calculated and the purity was determined by
high performance liquid chromatography (HPLC); Nude mice were
xenoérafted with human breast cancer cell line MDA:—MB-231;At week
6,mice were randomly divided into 3 groups(n=5 in each group):control
group, SDG group, Flaxseed group. Body weight and food intake were
recorded weekly. Tumors were measured and the surface areas were
calculated. Mice were sacrificed at week 10.At necropsy, body weight,
primary tumor weight and volume and the number of intumescent lymph
node were recorded. Lung and live were analyzed at pathology. The
expression of cyclin D1 and p21 were detected by RT-PCR.

Results

Purified SDG was obtained and the yield of SDG with the two
different methods was 2.39% and 1.92%. Correspondingly, the purity of
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isolated SDG was about 82.38% -and 87.96% on the analysis of HPLC.
The human breast cancer model was set up successively with the
MDA-MB-231 cell line on the nude mice; The tumor surface areas,
tumor weight and volumes of the SDG and Flaxseed group were
significantly lower than control group. The mean number of
intumescent lymph node were also lowed in the two groups. No
significant difference 1n food intake or body weight change was
recorded between groups. No tumor metastasis in lung and live was
found in each group. Compared with BD group, p21 mRNA level in
mammary tumor was significantly increased in SDG group, while not in
FS™ group. The exbression of Cyclin D1 was detected, with no
significant difference between the treatment groups.

Conclusion

Compared with method 2,the yield was increased by 0.47
percentage point in ﬁlethod 1.Although the purity was a little lowef than
it in method 2,the method 1 was more suitable for the large-scale
preparation in workshop;Dietary SDG can inhibit the growth of tumor
in nude mice bearing human breast cancer cells MDA-MB-231,in which
the increased expression of p21 by SDG was important.

Significance

In the past 20 years, the flaxseed is paid attention to in the medical
field. Firstly, it was known that flaxseed is rich in ®-3 polyunsaturated
fatty acid and than it was found that it contains lignan§ which is
beneficial to health. Flaxseed, the richest source of lignans, has been
regarded as one of the 6 kinds of anticancer plant by the national tumor
research institute of U.S.A. In recent years, the western developed
countries, such as Canada, Australia, Britain and U.S.A., have done a
large amount of work on the flaxseed regarding it as a functional food.
Many relevant products of flaxseed and SDG are appearing on the
market constantly. Our country is still a blank so far in this respect, so

it is very urgent to research the flaxseed and its functional composition.
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There are extremely abundant flaxseed resources in our country.
Inner Mongolia, the Northeast, Xinjiang and Shanxi,etc. are the high
producing area. Researching the flaxseed and its lignans has very
positive meaning and enormous value space in a great deal of fields
such as medicine and food industry.

Breast cancer has already become a malignant tumour with highest
morbidity in the whole women’'s world. Diet rich in lignans have
exhibited anticancer activity with the lowed morbidity by 33%.1t has
been proved that SDG has anticancer activity, but the related
mechanism 1s not clear. So, it is important to further study of it for
probing into thé early preventing'and treatment of breast cancet.

In this article, we compared and analyzed the yield and purity of
SDG of two different separation methods, which can make for
providing more simple process for large-scale preparation of SDG in
workshop; Further research is berformed to study the inhibitory effect
of SDG on the human breast cancer xenografts in nude mice., which is
meaningful to the development of flaxseed and prevention and cure of
human breast cancer.

Key Words: flaxseed; lignans; secoisolariciresinol diglycoside;

breast cancer; nude mice
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JLAR# (breast cancer) R FELUBEHE AN B EZ —, K
XRFEFRP, B LUHBERRBEM. REXEABREA Y
AR EBEREN 0%, 5xxt, RERAEHRAE
HATMBETFABRBRFREREKNER, BREFERMEAMNERH
ARNEEZRXAENAE, AEBERREERELHEABPED
HikE LARES.

H14) BE # % (phytoestrogen, PEYR— R EFETHYF . EMB LS
WA, WAREAERT, UHERERKLR
BERRERERTHAITREER, YWEBREIXES, MERR
GHUMEE, ARNRFENEAP, AELZAXRASLETHAY
BERAREEYBRENTHBE XS S, El, MEY TR
WM EREES S HF T X PR B AL S, X IR
B ERITREEENE X

ABMERBEDMBERN—, WHH (Flaxseed) BHEBEFEM
KB\Z—. FHRFEHBWIER _HBEYT (Secoisolariciresinol
diglycoside,SDG) %ﬂﬁﬁ*ﬁﬁ%ﬁigﬁgﬁﬁﬁo N TFERFEKR
TEAN SDG EARBEMXR, SEREHEERTTESRAW
HR, HBATRIHDMHLER: ERFREEERS (SDG AT
HBHH%) NARERAYHENNHER, BAAABNKTELH
. :

—. Y BEE

BB ER —RARFETHOVPHELFLELEY, XFH
WENELEHANDRE LXUTHASIWENHBEE.

(—) 3%

EYHBREIRREZERERLEY, RESFEHUNFREESR
HE=ZKE (B 1D : 1.RENEEGsoflavones) TEFAEH L(ZBEHE
FHAMN, daidzein). FRAR(ZREREN, genistein). TIHEH
# (formononetin). £ ¥ # T A(biochanin A)Z; 2.K B & (lignans),
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RAR 2, 3. AFETHREUN—RUEY, RETHITHRE
B, HUMABKRKE(lignan), BREVNHARE; 3.FE L X

(eomneslans) 31,

amanwmmm

FRN (tsofavones) RNUERCoumestans) AR (Ligaaus)
BEAR (Genisein) HTBM (Coumestrol) BN (Lancinesinol)
&% (Fguol) RAVREY Cwlncirainot)
KERE (Givcirin) B iam (Musinsing )
M (Biochanie A) Rupaetpsm
FE4 42 0 Formononatin) (Secolsolsriciresinol )
RGHWR (Daidrein} MR (Emceolactonc)

-} &M (Enterodiol)

() k&K

XEEREHWNMED. EFPESRAR, IKKF. PREFIS
MHERENARE, TFERFETHIF.,. =HESF,
(Z) &Y EHERNEA

MTSHUAEaREEMAR, RETERANBEREZAES,
EEEERALBERES 1X10°~1X10° %, FHBREAEEE
NEXM, HEREAFANNATARERENENEREZ S
(estrogen receptor, ERYMFF A MM E. HYMBELUBEENRENF
ETHYF, BEWEE, EAKALHERHHEHARNHEE
MHFTREXN. RBYEERRMME TR, S0 H#
EHHGEARIHERK. XAHBE. LER. EEHESERN
BRERREFRAEZMER. 4, BT AN EDEREGONE
MEBREERELEFER, ENETRFE-EARAN. BEEXH,
MALEFAAAMHEYBEEETRNRRALTE, BHEFTENRE
MAEEBAEARG. ATERKNHERELHERKE, K&
B RMERTP.
(W) EABREHXR

FHYBEESABREXZROBAD, MITHE, ARLRM
N ERMFALERVEHERINAALREER, TENHEH:
HEREHANNBEEEER,. BSRRATC. HEL. AHBRER
% % K 36 3h 5 ¥ B 1(topoisomerase INAY #% . Hi o % & B 5 1 A1),
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=\ ERREERFF
(=) ERRRERSNF

T BE (Linum usitatissimum L.) B 5K # K, B—FEHEEXHY,
ETRHENERFESF. FETFWWEX. XEH. MIRE. PH.
BEEAEFHSEH IRAHTUF A=K A TR FEH LK.
MABRAER. EEAER, £7944%. R RNELEYDEF
LR,

Tk (B 2), BREBRRENH T, FHRKXGAK. HEL, K
MTPEARIMEGR. HokH ., #F, RER. ERFIN.
AT REKEE. BR. &, FH%. B 1956 4 Bakke FH K
FARMARENERFT A EHEARREHLRERD _—GEEH
( Secoisolaricitesinol diglycoside, SDG) ¥ XM H EFRBMNGHEEFE
R, ENFRE—HEEITFTIERFHAUFERI>OGBEEHA,
HELBEERURFENRRASFRAB AL, BEXR, RE%
BEUFHEANEEFAOARTFLUER.

(=) ERNFLELR

THRAHLLBARNESR, AEABOEIELAAE. AR
FE, AFA. FKE, EREAEFL,. FREHHTEL, BUHR
RUREHTVYE. AEFNEERSHbRARD,
(Z) ERFMEEDRERS

Hal, AMIBRBERTRFERGINL. EFZE. HEZEU
EUBNEERF. BREAA. EARRETENEENHE. R
HEEPEENLNMEERNDRERS: THREFKR. ERFAEUR
BAEERMLRF AR E SDG.
1.5 R FF B2
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(D) hFLABRRSH

THFBRBERE ZZK (Flaxseedgum), XX ERFT A E DR
(GBREMNS80%) MEAR (FLBAENI%). EAFMERAS:
B, PTHAEE., AR, HEE. REE. 28#0, somy—
MEEMNXAEDKR.
(2) FRHEARKENH

EHFRTERATESR. ES. BRAUIRES ST, RE
FLELA, WHEM. HFEA. BEANER. CRNVBREERAK
BPLAENZORHERFEMNC,
2.9 R
(1) h¥ARREH

WK ¥ (Flaxseed oil) X FR AR, & M YE B ¥ A &I B0 F
, REEHEMA. FESREMBRESABAENR 9%-11%, M
13%-29%, FHM 15%-30%, KM 40%-60% (%),
O UREHR «-THE (Cu: 303 B3 ALA) BEEMEYK
B, o UHRBREAGLFTFMo-3BIRAFTINE &, ZHEARET
=+ AKEE (Co: 5n-3 EPA) MI—+ "B AH M (Ca2: 6n-3
DHA), “ERFKBEMNEEFHERS . « UM KA # ™4 EPA
MDHA RMMBOEEMRAS, MAHINEHEEEHA; AR
AA‘ﬁﬂﬁﬁ.EEﬁ%E%%ﬁ%ﬁmé&.%%ﬁk%m#i
KREEMHERNML
(2) FRERENH

LR ITH, - UHRBRMNAENHATANHEA!Y, gHT
BRAEMTRERATELENEARERKBENRNY, REREERN.,
Vish K BREEL, MOBKESRN, XERFMHBRCLERY
BT oRLERAPBANAY), SURRRABOTARAERS,
YRRERTF. EMFHEAANE, TUUHEREARERHFHS
T, B, PEEBZAR, BRI CHLLENTHEERET
ReiRft Targel™, WANEER, o THBIEESHMHE. HnE.
EFRpAR. AYEHINESERHAENEEENER.

HFERFHEERS o- TR R H AW ™4 EPA 1 DHA

11
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EEEYEYE, CERABFREZREFHRAMNALEE.
SERHABE

AMEE—BHEYPEE, WAL (XX, FE. KE. ).
B, BRE, BEEKSFTHERSHAE, B—BREYH 200-800
B, Hit, URKFECHEAFFEAMERZNEYZ—. T
HBEPESBLEENBREELLENAMEN: FREEHRER
(8ecoisolariciresinol SECO) LIRHFXRABMEN: FHEREHRH
FEM_HEHBEH (SDG). SDGF 1956 FHERMNERKFFHH. H
BEMEEETEHRFTHEERRT, ¥ 6.1~13.3mg/g, 7ER IS EAKIF M
FEERE 11.7~24.1mg/g" . SDGER I BN ERFH A TRTR A
EEN—MHEYERZTERERNAEMLAN.
(1)SDG L FH# K -

SDG 4 FAA C3:HasO16,57 FE A 686.71Da, KL ZEH T
(E3):

FARBH B ARNE R QNS (SDG). Lo ' B
$3
(2)SDG Rl iz £
SDG REGHAMBEE, WARAREEHENITAYE. MK
RBERK SECORRFEHENEYMBE, EWHLE, EHELE
BRE KRR W% EER TR, 95 % 8 B — ® (enterodiol,ED)
% P BE (enterolactone,EL) (B 3) . —HE AW E 5 —RAHM (
4) ', HEFEHW A Y AR E (mammalian lignans) 8], ED #
ELEXKBEGE, AFREARERARRBRELES, Ao @B
FRBLP

12
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B 178 -B-MHTiaER

(3)SDG HEE/HEH:

SDG R A BB ER AT, HATAHRMBE. HE.
Fish Bk BEAL . HOMRR M . BT SDG B % Rk T BR O 3h B
HEATBRATRABHO—LWE.

(4)5 SDG EHHXERUT AR B
OEMBEKBIERROTR
D LR

SERENLEATTESHEAOTR, HB THIHY QG
. TREREEERS (SDGRUKHMHS) HARBALY
BEMHER, BRGHHSEKEELHRE.

2) HI 7R .

HRARAAREN G N BT A LNCaP 505U 5 2 41 i 49 Y
FIRS BB KPTRE. i3 Sc TEMATE 1M 2 HEWH1#E
B, SBHBHNA S« AEMBELNRD, 2RETFBRBA R
ERUL YL REH, BREKFERERNFHROMAM ERN
4 MW >, R SDG X 8T 5 B 5% G ¥ 7 R B A 20,

3) BYWEHEEE '

LPHFERALHENELHGE, BLHAEERAMNSSER,
HHEFAKRY, THERHEHBEEHEOER (BRAL. L
MERE) RRHENM. 20 L2 00 ER, XEAHELEREN
B ALXKHAMEENRITHE (hormone replacement therapy, HRT) .
EHRER, KPFAHRT A —E MM 84, ELAHATER
BERRENGBAER. Bk, A\NEAXKEETEDTHEY
BEBE, FRAEXPUREREARENELALBH RPHER,

4) BHRER
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HEMERARRESHLHEX, BABBREOERMET
BHER. MRERRLELHW/LERARESREST, THLEEZ
K. 1995 FHRALEARAUAXT0S U LM AT EHTHE,
ZRETFTFEEENBARRYMEYHBEHRBUREREN.
MEYHESENERNESRYHARBEREMX, TREYHERRE
MENBEAERELE—SMWHEXHE. EXRERY, AYFHH
ABRHEEEKPREN, RN THAELEFANADERES,
B G i B SDG ] LL{R # B 8% £ K 22,

@mHE

BRMABRE. WHREONEEHLUSS, SDGEXMNEHE. B
RAREREOMEUN. ARMETRENARALEHARNE
e BRERGD), FEREHBARMGERKWBIN, ET 8K
HERFEARABHEFHDY, SDG 779 B M (& 2 % 5% 40 1 I %
B o ) 5 B A i A K2,

SF -3

SDG X HRAM T MBI LAERREN. HREEASINHE
RAKXBBEASDGEHB T 715%MBERKKE, #¥ SDG RFRHY
% w1261,

@5 LR

SDG X £ —#H REI LR F, B kB w7 O 0 B R I
TR T P RIEFRER. IR KW, SDG 824 (€ 7 A8 & ®
BhAKEEALAE, MO FPMEER. LDL-C RIEFH AT ELRMN
7%= 47 B9 B2 16 F0 HDL-C R £ 4L W i F & 1270,
®XHfth

BRfrZHAKE, SDGARAMRETHN—HERBTFR
[28)

EVERFARESARE

EXNSDGHEXRABETEEZW. IYLRAEER, BA 5%,
10%MERFRERAFXEN SDCARBEEARSEHN AL, T
AERFEWABRMERRE, #F B SDGEEXEERAPL 2004 &,
Tan KB ZBEIHYEXRKAARN, WAHLHARBEEZTHR
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FRLYEMNSDGE, AHERE 2 REABRAHAPEKXSENRE
EABRLEEARBENBEAASE, KBRETAREHAENRESS
HE. AFEAHX—HERL BT HI EGFR M ERFSRATHK, ¥#
HEHERE 49-51 RSB BRIE—F 4, LHRKFRN SDG ML
BEXRMAEM, HESDG FEIRBX—HMPY, YL SDGHIER
LEEEm, HAATUREABRERERRAREREHNE.

NTFEMRARREERD? SDGEABRENXE, TEXRBEIZF
ERTTESHEANHR, ¥BATRIBDNLER: ERFRE
TERD (SDGREMHFME) HARERAFTHENWEIER.
Thompson L AT 1996 EFHRIEH, W EZBFEEHNARABEREN
B (WBEANEME 1A FWSDGHEFE 19AF, MERAEH
. BERMENMEERFEYYERE, R SDGATUEMNB R E
MEREENMBRREHENMAHANCY), BMENETRS, HRAR
FERISHERNSRESBD. SDG. FS=H AN K ELE, #8
SDG & FS Bit ALyt MEF WA YN TRAR, B 95 TR A K i
HEBREFTHAER 49-51 K (HaptEal) #EEREN, 21
FEFSHRSDGAMMNBBRE. WBHEERWERXMIHERK,
ERASEXHERALPEMFS X SDGHUBEMNHRER ALK
85 ) % £ A A KB, Rickard S %J5 R iEW FS & SDG BT
%%E%?Lﬁﬁﬁﬁi&ﬁi&ﬁ‘”], B 5 X R Bk 5 4 K BRI 3% P JR 5%
FEREKBEF-IIGF-DHEERK, M IGF-IARSRBILEER
ERBPY, XBEET SDG M ABRBEM— Mo FHH . LEFR
WM, EREFSURENEY S, FHFR SDG T UEDY A
KEENEAMBHNEABREORENERE, RN SDGREEMHN
B B 5} o

BREHWAEASLTREEXEBERF L SDCGHIBRERBTHY
MmEER, BRAGHHNATLHAH, AHTE-SHHR.
W, ARESAKRBARAERT

FEHARABYHEEHNGL. S. G2ZAMBAR. GIFIENFL4H 3
% BIDNAK #1415, %74 RNA, mRNA, (RNARE B & S
B EDNAGSHE; G2HRRNAMER M AR MBBRF L33,

15
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BEYRIEHTREM T X .GI-SHMNG2-MHEERLEEHT T A
(check point), BE N EXBA AT EANEH TETARBAPH AR, 45
FRARBHEGHENBE SR LHENR. Gol &Y o I & 4 A
MARTHENNY. GUSHESREHMNGIHEASH, XHXEH
B #ps53. p21VAFVCIM | GADD. Cyclin D. Cyclin EXCDK4%, W
REEFAMREARSFRARANGERNNE.

P AN ARRAREENFTRE, WAMKNEESZEIH
AKX BE. FRAPAEEFETER=X: FRFAVKHAKNEH
B A(Cyclin) 1 4 M 8 91 & 0 K it B 5 888 (CDK), i ¥ ¥ 1 41 i
AEaKBtESHBENEEACKD. CKREXEWRETST A
KIP(Kinase Inhibitor Protein) 3 bk (p21 WAFVCIPL - p27X1PL | 557X1Py
INK 4(Inhibitor of CDK4)FK B (p15™K48, p16'™N*4A, pigfIp19) . A
BHRE. KESGARAPAZERMERETHAX.

(—) %M % 5 Cyclin D1

EARABES, Gl-SHERLEFT NN A, B3y a0
TR AR . FEG1-ST A &, Cyclin D1E G i B i PR 3 45
BIEFE. WA Cyclin DI FEE, BIAT 4 2 FGIHI, MR &
MG, MEwmE.
1.Cyclin D14 ¥ 5 Th ik

Cyclin D1, 4 FllqI3 i CCNDIEHK B, 295 L EMAMK,
Ko FR&H34KD. EFEKEFHHERT, Cyclin DIZEH KA+
HEEER, FTGIFHEMILAB R, Cyclin D155CDK4. CDK6
BARR_-THEEY, EpRoBEMIAD), pRo—EHWFHMIL, HE4E
E2F- 1 fE A #E %K, BE2F-14+ SR mRNAM F B U T, HMEAHE
RA&. BHk, CyclinDIFTIRE T ERRHAMAN, REMREHE.
LRIEH, CyclinDIRTEREEEM B E L RKBEH Y MR,
2.Cyclin DIEABRETHEELE X

CyclinDIEE¥ A BREARATERREMAEARBIERRE
B, HFCyclin DIEGI-SHERLBEEZHR, Hit, At
Cyclin DIREHB TMEAMBER, Rb, P2ZISBIELEFHR
BRAHCyclin DI RE, NTIMHIABRENEERE.,

16



R KL

(:) %ﬁﬁEPZIWAFUCIPI‘
l.pZIWAWCIPI%%]—'%'yJﬁE

p2IVAFVCIPL 1) R i B p21) B FRIPK B, B E E £ F6P21.2, A
3K 4 5 68bp,450bp,1600bp I 5+ B F . #HEp21EHFHBRX Lif
2.4KbM K FRKbE T B M pS3E & X, LTSERLEE — 1 Bps34
AKX, #4h, 7 LiH1000-20008% F K 4 A WL 1 # F B FMyo
D(myogenic D)% & K, F##50-1048F M ESPIE S K P, p21EH
EMTHME, HIANEEMUE, 2 FEBAI21kD. NEK#HE21-26
HEMECyclinD, CyclinEZ &, CKMBI124- 1648 B S E A M
¥ 4 B (proliferating cell nuclear antigen,PCNA)E &, H A F49-7128
#£ M 5CDKE A,

BRAAp2IM I EERFUT/LFE: (VA Fp2I NGEERK
A9-T2H R #4918 5 Cyelin, CDK4 &, f#Cyclin-CDKE & ¥ i) ¥ 8
EHEK, FARAHEETFGIEP, p21R BB Z s
MEEE. Q)p2l C¥E124- 1648 £ M S5PCNAL &, B EPCNAL
Hithee X, HIBPCNASDNAR S MO EEY . (LI FDNALES
HAYAAEEDNAR S L3, ZWDNARHU), ()4 M pr # et
p2 1 FINK i 5 N 8 8 7 & B B 8§ (stress-activated protein kinase,
SAPK)4 &, SAPKiFHE 2 M, Be-junPEMMAL, AP-IREMIE, S
BESASERZME, LTI EAREKS LD ENH, OEFR
Ep21@FRSMBRENIE, REEEICARHNFEZMEL.
2.p21WAFUCIF L g M M RIE R B X

HMAZRH, RIEABEPHREETEEILRAA, ﬂ?&ﬁﬁ'
H—HRENE: ANENFTAREKTRD, HATHRIp21IHEE
M4I4EH, CDKMCyclin DILAREHKE, Tp21h T 30 & b2 4
MREERK, REBSHEZHMR R, H% 6 %206 Cyclin DIRICDK4
B oh f 1421,

HTFR2IREW AN RS ENEEBNHESHRAEHNHAR
WHRhaE, EmalBdp2IRENARMNTHSHABRENRE. R
E.

. SDG#E. »TEHARHR

17



WRKFEM LA id X

HT SDGRATZWABERARTRER, H 1956 FHRK
MaBEE, BA¥E—HENWFSDCRRITEMHAA.

1995 4, Westcot FARM T —HMNEKKF RN SDG B F ik
FE) Mt I I 0 A M O T R OFF P 4R BN, ) R SRR P B BEOR W
WEBHRE. REDEWELKE, CABREARZAEATE
BEk. BEKNREYEABALSBEEEADE, BHETFLHR
WhEE—PER BERHEWNESBBIAEKXT 950%M KM EWL,

1999 &, XEEMARF EMKELHYWEKY Sheng-Xiang Qiu
EARBTUTHEFEM BKEERFE a2 FZ BN BE
LIMEFARRABERRR 24h. BRAERERBINEACRKRES
FRMANEKEETHE 48h, BENEBESYEEE THRED
Fh. EEAER 5% HySO4(pH=3)8 4., #F CHCL F/KH K E
TEYSEIR. ETHERAHEELAETRE, REATHELE
BE#i. %A CHCL,-McOH-H,0 ¥t /i, 4 3% FI 3% ¥7 18 I 4% ¥ (0%-20%
MeOH)H) CHCI:s/MeOH B & Wt T H S, G 8 B SDGE R 7

4k, 2001 %, # E K Braunschweig XF¥F &R EHARK
Andreas Degenhardt % A2 H A “ & & ¥ i 6 £ (HSCCC), M I AR
¥4 B SDG™); 2002 4E, # 2 Unilever BF % 7 X & .0 ) J.Fritsche
BARBT “ERARMEE—BBAREE—RLEREE
(LC-NMR-MS)” B I T B ¥7 & 4 B F0 4+ #7 SDGI%; 2003 4, Hift
KEZfdh Bl % R H Christina Eliasson FAF A H —F “HWRE” H
FEMFF P SDG ABH A H 81 37 B 47,
_ ERNERFARMEARORD, BRIRAARX T EKRMX
KN, O KRERRERNEXRERRL SDGRMFAMILE.,
EMRBRFEREE AR ERFHN I RRVARERARBZBERER
(¥R, REETAGHREK. LTEWAH - EENEKFRER,
EBBEPMAZZE(ZZ - FE¥=1: 100, vV, BBEFKEERE
(8h). WM EHMELKA. KRR AMRE pH=4, LHEF, i
WETHBEBRIN. EERHERBY PR/ KOH/B8, LLHRy
50:50:3 (v/v/v) 81, 2006 &, KR, FHBRETXTFR B MBS
BIRBENBREEFRTTRRIERABENLE, MNPHET M

18



R REWFAR X

W RI SDG W T 2 £ 41,

AXBEHFE: — EE5EA. SNBERFENEETERKFH
MAFRNSDG, MAFHMRTRMGTE (BERBRHEEHR. C18 K
MR X SDG RNHE— S A BAAMFHET R, BRHEH
GBI HEHBSDCERNMEAE, BN HINEH=ZRHEOF=E
Mmaig, HYERKF SDCHREMEFRRENMEMTT L X,
—. MlACkBMAL SDG, EFYKFE. FFAKFLLEMEFITH
SHABBOMEERA R ERIE, A4 R et RS
MARAR, BEABETROTY .. RTBRESFEREREN
HAMEMBBERE.

19



R KEMEFM R

MBS 7 &%

—. M ¥

(—) EEHH KK
¥ A FF M g KFE iz ki /7 R TEL A

Dr.P.Winterhalter Technical University

SDG &5 E & of Braunschweig,Germany 15 i
ZCX-II BEEFE (200~300 H) BFHBAFEULIAERAT
EHER G K WILUFELHET
ZH. PR (i) RENKEDEEHRERA R
RPMI 1640 2 % & Fermentas 2\ d]
gl Sigma 2 ]
DMSO. EDTA. HEPES. DEPC M %X BioBasic Inc.
w4 L MM EFEYTEMEFRAE
Trizol X # . PCR X # & . Agarose M E X BioBasic Inc.
RT i /A & - Fermentas 72 A]
PCR 3| ¥ Ffﬁ_*?T*F%Iﬁﬁlﬁ&'ﬁl%ﬁE
Atk 7 39 4 B P 53 AT A

(Z) @Apek

A YRR % 40 ¥k MDA-MB-231 (S £ 2% & H#E, ER-) , X
LRFRBERFE
(=) EXFHY

BABL/c # K (SPF &) Mt 4~5 A& A EQROL2)g, BWT L
BT ERTERIIMEBERREAT[FTIES: SCXK(IF)2003-0003].
R KEFHhYELR P L SPF & HF.

=, LEAH

LH #%)# K 5 FEEEZA LR EAERAT
DK-98-1 & 7 18 ifd /K & #% RKEDTRFFHXBFRALAF
80-2 . YLIE %% LTEFREH

S-1 B 2K IR 1k ) B 1 28 ETREAOHZRZMERLF



2R KM FA R

SIGMA 2-16K H# A& & O 6
-20 KB KHE

WF2 UV-2000 & % 4t o] W 4 % % F o

YP600 #F K ¥
BL-220H HFXF

2110 B L5

N-1001S-WA #} 3 JE 4% 7% K X
SHB-B9S BHEHR KX EHEZER
HZ® KT %2 alphal-4

| E R IE

LA-6A 8 %0 ¥ A8 8 i 53 4 4
TL9000 % 5| {5 i 4 48 T {F 4
FA1104 5 F XF

Finnpipette % 5, 2 i T 9 2
VXQG02 B AR K E R
MDF392 — 86 CHIKB Kk

CO: HIIZFFH

SZ-D: Bl B B8

SW-CT-TF M@# T4

SZ-93 BN EAKEEE
Gelman25mm ] $ ¢ 3k = 1€ 33
IL AW IEEE# |

& % 00000003 EHF KR

YX BiE#zshPiE

UV-120-02 %436 X E
PCR ¥ 1 {X

DYY-10 R e 3k . DYY-111 &Y o5 3k 8

ZF-1 5B 51

Smart View & B 3 # 5 #r1X
=. F¥&
(—) SDG M K 4k

#mE SIGMA 27
)72 F

R (LE) XNBERAFA
L#ERF AR

HA SHIMADZU 7 7]

%X E BIO-RAD 4§

HA EYELA 2 d
HBHMEKBHITRERL A
CHRIST A #]

Amerhsham Biosciences 2 &)

HZ& SHIMADZU 72 ¥
TRBEIUBFRARERAR
EBRFNSRT

= Finnpipette 2 ]

AR FEETRRER LA
H%& SANYO 2 7
% [H Forma Scientific 2§
ERNAEENSET

R LIRS I
LB E—T

£H PALL A F
TERIZNET
FTHREATNAERALAA
ERXEFULRE]

HE SHEAT
Eppendorf 2 A
ERERWAN— B
FEKBEEXEB TR
A EY AL AT RN

21



W R RS0 2 A i X

1.48 B
(1) B, Bik:

KR —EENERFN, BBEHTEEAH KR BARNEAH, ¥
BB REIECKHBIE(EM: 100ml/50g EHRFH R, ZB, T
H, 10PN, dHERECK, REHKEERBRES T1#£.
(2) BHRERK:

TETRNBEERRLGZIBBBRT YRR (FH4: T0%Z 8, &
Lk 16: 1, 45C, 40 . BB ST, BLEREK, Bk
HEARBERERLE, FRBEER.

(3) WAKME:

WRPKERBRYZ 0.3 mol/L NaOH #HITWAKM (£#: 500
ml/100g WKW RNY, ZR, EL#HHHE 24" ., 2
mol/LH,SO0,4 /ML NaOH KB K pHIEEZSH MM, Pk LidK
MRM., K. WEKBE, B85 SDGRREBRY, I L.
2.8 Hifk |
(1) HE&E—: BREEHT—EHKREENH

SDG IR YELHKRWHEWN (4X70cm) , BEHE I EH-P
BZ-K, BI4AFE R 65: 35: 10 RESEHTEEHPY; 280 nm KK
ESARBEHR=Y, ANEIHECESFSHEASTHLEYR, &
HUEF LB SDG H .

W6 SDG H & — IRt eE B A
(2) FEZ: BEREEHh—RHEEEH

SDG REWARRERWEN, £HRFE—, 4FKREHK
4578 SDG #H & .

SDGHMEA CI8s RAEHEGE T, #—Pail, RESYHIiE
MARKRG . ARG TR, B2 SDGE= M.

it &: {F: Amerhsham Biosciences AR LE s ; i
k£ : YMC-Pack Pro C18 (51 m,12nm,150X4.6 mm) ; B R & & : 215,
254, 280 nm; WiE: 1.0 mUmin; FKREE, 37C; BB E&HF: #H
MM, K, B,

3. 7RI H

22



R KFW AR X

BT AR,
SDG=E=SDGF=mAE (g) / XK HHEE (g) X100%

4L
(1) ERB KK

R —EENSa44LA SDGE=R, BT 10mIEEBRD,
AEKBEFERBAEE, 2045um AL ERTE, STERS
AR AE A B0 A 6 2 R A B A
(2) %5 #E % %1 A &)

R 3.3mg ) SDGIFHER (A HE>98%), ET 10ml A&
Wb, AEKBEFRNERIETE, RS BIKRE XN 0.33mg/ml i 45 #
(3) B RBRWEKNSHE

BHREMFEERSBENIN A PEHATELYHE, UEAH
BE A, HENDENEEE 200-400 nm 75 B A #4784 %A
B, RBIFAER . ZHRBRRYKM KB~V HILE 280 nm i iEH R K,
Fl, BHERRBEHEE>IHE280mm BEKEFHFTHITRM. .
(4) B &4

1% £, Diamonsil C18 (5um,250><4.6 mm); B 7Bk,
280nm; HERBE, 25C; Wik, 1.0mUmin: WBIHE: ZHE: 1%K
BEMEE, AL AN 20: 80, #HER: 10ul.
(5) #5 #E i £& 5] 1E

A BB EIFE SDG AR BER SR Y 100%. 75%. 50%.

25%. 12.5%M S AREHEER, aHHEFE 100l FEEAESE
W e B AN WBEX N AFHE & AT AR, DL I R (Y) X 3B IR (X
BT YER By, HIERAEMEZE.
(6) 21 4 #r

BEZGFRBEIMELBRAE —CSHUFELHBEEHE 1081, 7
FREFRAMBEEAGTRH EFEMEDE, RBIARE T E B E P
SDGHIAE, HEWHMENHE P SDGLAE, HTMHE SDGRERREHN
ai fF .




W IR K26 iR 3

(Z) fAmEEF
1.41 i B 9%

MBEEPIEEE ANLRE MDA-MB-231 MK EFEE, B
BA3ICKEBER, FEER, F1o8ATEMILE, ETEBHIT
kgL, BS%NERERFFE, BEAFFAEBZE Ioml BLE S,
4 N D-Hanks # 29 5ml, 1000r/ min , L S5min, F E#F, MAE
10%% 4 4 7% ) RPMI 1640 Sml, "5 58 A 50ml 4 iR 55 55
ET37C. 5%CO MfEREFBEPEFR.

2.40 M A% AR

MDA-MB-231 A EEF 10%%H £ 4 MLiF £ RPMI 1640 1555 %
th, 37C. 5%CO £ TFHH, M— KB —KRW®, =RE—KR. 4
AR A FHEIBEFR, &8 D-Hanks ML E 4 % X, EDTA 5ml
MEE, MA 0.25%BERE Iml, BETUEAR, FARZTRERERE,
MAFEERRE Sml, RUMM, S EMAMRBFE, SHENEER
Sml £ 5%, | |
3. 40 fu L £

EEEKEEAN 70%~90% M X B EK R, IERA 24 h F ik
FEEFERE, BEABHEWL. BL, EEEABEEKRE 2K, 84
v MRS, HABARKEAN SX107/ml. 248K LERK
SE M Mg 1 95%LL Lo
(=) BrARPHEHBERY

BIA BABL/c ## ® (SPF &) Mitk,4~5 BA# ,H&EQ0x2)g. F
MM SPFRAEE AR (£4: BRYRTE 12: 12hEE:
22-24C, 50%@E). FF—AMBENE#E, &% MDA-MB-231 4
BERHEHE: HDREFHARSAMR, £8 RAEAR ML M L KB
BRTF##Ho02ml (F1X107448) P32, BRMBHEE, TR
MARBERL. BREAENBAMBEKER.

(W) ARG H
1.5 8 m I

LWEXKEFIVELTRFPFOEEMIEHMI=REREE: ¥

&M AR E R EEEE, BRARIMIGKERNY lom K




WARKFEB L EM R

MABME, REKT. HREFEBEARKELE. =ZHEH
BT
(1) ¥iEWE (Base diet,BD) : 2 ak, i H % miat

11

(2) SDG . ¥§ /e & m iO%ﬂzﬁﬁ%iE@ SDG.

(3) WHFME (Flaxseed,FS) : ¥ EWMEFEM 10% I ¥ .
2. A REH

HPERHIORE, TLENBLNFAECREMNDIRE, LEE
HBHE, sAE, ARBEBKREKZE 0.8cm A%,

PEHEFZERAE, 15 AERR, WENBERXDPAEKEREI S
H34: BDA (WA . SDGAHAK FS A, S WAL =K
[ £ 1 6t
I MBI
FRALEHYBE. HREE, WEBBHEBRD, HITEMHhEE
M. BRAEHEI0A, LW, XMW ERE. WRXKAEL L,
B & o B s R R
BTHARPIHERRER (8 MEER (1) .

S= (¥/2X%/12) X3.14 (1)

v= (K/2XB/2XE2) X3.14 (2)

WA, Wi, 2 A% RFERZE, AEEEE, YJA(GH
m), REEFHTHARBENIT, UUERANEIAREBHEA,
(H) RT-PCRE ¥ M A4 Cyclin D1. p21 mRNA & &
1.5/ & vt |

L

CyclinD1 5[¥: (FHEFEPKE: 408bp)
F: 5"CTGTCGCTGGAGCCCGTGAAAAAG3'
R: 5'GAAGTTGTTGGGGCTCCTCAGGTT3'
p21 5|¥: (FHE=PKE: 260bp)
F: 5 -GATGTCCGTCAGAACCCA-3’
R: 5° -CTGCCTCCTCCCAACTCA-3’
B-actin3|¥): (FH=YKE: 550bp)

25



K K #E 24 ie 3

F: 5° -GTGGGGCGCCCCAGGCACCA-3’
R: 5’ -CTCCTTAATGTCACGCACGATTT-3
2.4 RNA K K

(1) BE: ERBAPHEMHEALAHABEB KR, HBZE 1.5 mEP &
ot ,' ® 100mg ARFMA 1.0ml #J Trizol ﬁﬁ"%ﬂﬂﬁﬁ&

(2) B : BAEW Trizol RBAOHAME 15-30CTFHE Smin J5,
AN2000 1|05, aBE®=, ANOEY 15s, ZF/RME 2-3min. 2-8C,
12000rpm B0 Smin, BLBEH=ZE, NI TERERXREXEABKHBE.
HE. B/EGE, RNAFETERELAUNTEKEE.

(3) RNA liE: % B KHEFH — RNAase-free ¥} 3 EP E+, M
ANSEBRKFER, 15-30CHKE 5min, 2-8°C, 12000rpm 5L Smin
UL ¥E RNA.
wik: MLOBEERE, MA 7T5%ZEFHRITE (K 7008 1), 2-8
'C, 12000rpm &> 2min.

(4) BEFE: HEBRT RNA (A9 F&E), &R/5H 30-501 1 DEPC XK
% % RNA.

(5) HF: CHBHFRNALET-70CHKEAD. .

(6) B RNARWERMAR: BRI CEMNRTA PR RNA, E
KikF W FHE: 0D260/0D280=1.8~2.0, ¥ 0.5-1.1ug/nl,
3. 5 RNA B & RE R K cDNA (Revert Aid TM First Stand cDNA
Synthesis Kit)

(1) KEHZHERMA:

& RNA lug
BELZI AR (0.2 g/ 1) 1nl
DEPC K up to 12u 1

BERERE, 8L 3-5s.
(2) 70CHE Smin, (K +E¥BH, EHEL.
(3) IKERKMALL T RS-




IE e e A4

5 Xreaction buffer 41l
RI(20U/r 1) 1l
10mM dNTP mixture 2ul

RREESN, HEHEL.

(4) 25CR#E S5min,

(5) Jo AN M-MulLV R ¥ X8 (200U0/nl) 1unl,

(6) 25C R M 10min,42°C & ™ 60 min.

(7> 70C, 10min Fik kR M, K LR H, -20CE1F.
4.PCR & M

(1) KEHEFHTRNER:

MR 2p 1
10 XPCR buffer Spl
2.5mM dANTP mixture 4ul
5141 (B -actin £ F#5I9) & 1ul
519 2 (p21 ETF#HSI %) £ lul

KE=7%K up to 50 1

(2) 94 C M2 Smin,
(3) A Taq 8 (5U/n 1) 0.25e 1,

(4) BEHY M,
p2l:
94°C Imin
587C 1min
72°C 1min
Cyclin DI:
94°C lmin
50C 1min

72°C 1min

27



AR KZFM 28X

30 ARG, 72CHEM 10min PIERMN, FHEEYWERTF 4C
KFEBRAGF, Gk
5.PCR =¥ 4+ #hr

WPCRIBW 18 LIOX EHEZNH 2L, BIE EH.1.0%
WK BEIK, 0.5XTBE Z£4#, 100V HAE Bk 30min, EB 3t
B, AGAKKAHNITH.
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U ER KR i 3

4 Z S

—. SDG B k7 & 24k

THRFHE2IHEMNERR, WKBEEREHTE. 44 (B S5) ,
B[R SDGA=®. HiE— ZHB SDGFGE R4 A 2.39%H
1.92%.

HPLC 5r#r: BIHARE KX R E 55
y=2775.4x-1924.6,R*=0.999, B HLHE LB 6. %8 SDG #5 #E & i
7 0.04-033mg/mLIRBHEEHANLEXRRYT . HBIRETE,
Fk—. "Fi/8 SDG 7= & 4 B 4 Bl 82.38%7 87.96%. SDG A% ik
SEBESR I, 2HHPLCHER A RE 7.

Z. R AR REEMN

REAZHEI0RFH BEBTEBENK.SEHNESSA,
BRBHEHBKEEKZ 08cm A£4F, 15 RARESTRE, BRI
£ H 100%.
= REKEREREZHL

mER 1R, MAGHE, SARBHNAERBRREXEPEAR,
HEIZERERTZBX - RATPHEMERKF R SDG X 3h ¥4 & .
BRESEALALEEZFEW. |
M, ERFRSDCGHABRBHEHBEKY RN

WwE 8 Fix~, EBDAMI, SDCGARVRKFAMNE FHRME
REKEREHTE:; MAFHEAER. BHR (X2) HEK
(P<0.05) . FSHIMBI MM E SDG &, B _HERXWH¥EZRHFTFHE.
h BEMAXKKELSGHBLET. WEBHER

9875, SDG.FS WAM KM ESE FHHKDF BD 4, H SDG
HAEL. FAFNK. WEMBBEDRFPHREAE LG M E 9K
BAR.
75+ RT-PCR ¥ 3 b 58 44 2% Cyclin D1, p21 mRNA Rk

B 1087, 5BDAME, SDCAHAMNBALR p2l REBVEAH
(P<O.0S)HEFSAMETHAEE (B 11); SDG A K FS AP Cyclin
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L 7R K220 X

DIXZABSBDAMEENRK, BEXZUHZERAEE (B 12) .
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AR KFWM L FA R

2] 1A

ST ABE SDGHEBRIM S E . dthFik, HIN¥ES
FR—EBBATUFAEHXENMRMAAR IS, EHEREMHEXHH
AHEAEZR. EWNAACKIEN, SDGREFEHEENEDFEHE,
HEFETMARERRELEEZRAAABBEHEUKRAETLT] 447 SDG
FRE—OEEHHBENFEZENIE. 2EEP, RIEEXRET
XMRNFALRUARGHENRF SDCEREFRY!, BRI THLST
EHRFMEE 1/10 VIR KE %: SDG R UL — i 48 5 Y0 T ik i 2 R
ST WA S F 00, B RATHR A MAME HEMRBR T SDG :
WmlgasRE, #SDGAERNMEAPER. HFEHK; £ SDG
SGE. AN EREHAD, EERBALERBEZHATEAR: KM
R M7 R R 7E R WO £ 0 — BB LR O —
FREE—RINFGE, AW, XBLHFEHTHEAZEHRG, X
W SDGMBUAEFEH T ZER. KEBP, FATH R R
EhAMRAEENEMARMELTE, #ITTHHEERR: R
RR, 2AFHKERBHERNT (Fi&E—) EK SDG =&/, K%
H23%, MEL—KXKEREKREERREA—XRRMEAEEHR (FEk)
%N 1.92%, MEREERET 0.47%. #F kK72 8o 4
%2 HPLC e Hi €D 82.38%M1 87.96%, HEEZR FHE—H™ %
AERFMRE. YHBEHHFER SDGERAMAE T, BRI E—
MAEMETHFE=Z, BELHRST, z%’é-ﬁﬁ:?‘s%?}:%ﬁ@
THARANEFHESS. AN, REAEEWBRARATLHTME G
s EdL, BT CISBEEMBER. BEEHBEAITKRE
BRHE, EEHAEESDCGaMNAELBERNE"., ETULEHEN
HERE, BRAST AL, RABFKERRKEERT2 5. 44k SDG
RIS, HABRWER., BTHEAE, LEESTEHKKF SDG MM 4E
&, A, EBEENR, K HFERAEE, EEKERORE
HYREEERERAZH, HRERBEBETSBERNEIES, X8
AREELEA I WESP BRG], Hiiu, WM AEEHE
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R KFERTZEAR

B, REAAERBTXER. 44X EFHSDGER, MEREH
WIERHFABEZLLETHWXEBHE, FEH—PHFHMAH
K.

ESDGXHABELHMARN LY, ELEIYWLRIEH, B
KEHIALWEA 10%NERFRBEESZER SDG, ATRFFRAER
AR, EUEMNTEERRFRABAREREHRAED],
A, TUMEFRUXZFSABENORE, BEMERPIRLE:
Chen %P7 MCF-7 fIB(ERDABRERBRBHEMHTAR+F RIA,
B 10%EBRFFoT CAS0 I b 7 B0 A4, WO nsB4b 57 25 4 fib B 175 3%
Ry, LEFFRPUER, A 10%7 & 8 I B X 3L IR 72
AEHYBMEER, BEAMESDGREAFSPEIEFEBHW
BRS. B, 2 AXREAT 10%EHRFRKFAHEYE SDGX—F &
KERITHA, RAKAEBEXN MDA-MB-231 41l (ER-) R EEB
HAmEK, CRIAVEMMHER, XPERFHMERAEAR
PR, SAXRATIERFFTEETMNRHECHDBEEERMBMBE RS
W& A .

SDG BRAREFHNWHEY I, BENWEHANLKLBEHEK
G, SBMEANFRREXBERS>NERBE BB, —F&
M ENEANYARE, ENEAAB__BEHRAEDN, EfNgw
— B EMRMEERR, WARE. WHBRES. B, FFHEHR
ZTHHENIBRE (ER+) , SDGRIUEZIHPHERERNBEEFE
HEHREMFHBENRY. AMABRIOEBBEZHHEES IR
B MMER (ER-) , W% H W HKHF & SDG Xt i 2 & i 9 i
EBEEBRETHENME RN . Hith, BATHE X — %M 6L
#it SDG B — I R HXILBIkEH M, Bim: EHK¥F X SDG
THEMERARLEXBEESZFXERKET I AKFPY, Bl E T
VHESESERRRENE/EMH: SDCGE—HERNVMAIMLN, X
HERSTFMHMBEEERRBER, SDGHEKIEARBTER
BHEEBHE, KAEGAAKMARE =Y ED. EL. SECO%S#BASF

BB E L E P,
FEAMAPNETEDGL. S. G2HAMB4ER. Gl HEMNBE Z
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Wi R KFm LS4 3

e E) DNA R HI a8, &&= 4% rRNA, mRNA, tRNA M &
Hfk: SHREDNAESRH: GZHERNAHMELOHHBSAM: MM
RBE4SRY, BEYHAIRIFRARP X, GI-SHH G2-M H
250 EE — AW E (check point), BIEXXHE MW EKEF THY
ARASEMER, FARMNARAPABEHENMSER LEHEEHHA.
GofiRENMEAMBAUAHTHENNH. GU/SABEBAEF M
Gl Hi#E N S #3, HHXEEEHE ps53. p21VAFVCIFI GADD. CyclinD.
CyclinE X CDK4 %, FWMXERAMNREIRSSHNARAHERMN
o
AEABALETFEERF =X EMiAWHHRAYPEEE(Cyclin)
MAMAMNEAKBLESKEBCDK), AR EYHARENEAK
BEFEA MW EB(CKI). CKIRIEBH 4 Wi 4 5 KIP(Kinase
Inhibitor Protein)Z #& (p21 VAFVCPL p27X 71 p57XP) 0 INK4(Inhibitor
of CDK4) K % (p15™¥*B, P16'NK*A, pI8HIpl19) . p2I R HWCHMAT
BITZHEBNGEENARRBABNEED, @i K EaE JE K #ips3
&7, s54BREK. RE. 2. BERDNABGERE LR IHAE
RIEE. p21X ) ZCDKMMFEERATARTHEMRBRE. REPH
fER . el-DeiryM &SP R, EREHAE N pS53/ 4 il FHDNAH 45
LYMBEEABETRAp2IRE KPR, #BFp21MRE TR
BT Bh R LT Y B B, BBk, p21f RIEFHE T R xS
MENLTHEEEEANEER. FEHADKRR, p2IEHED
RE. KREVHAX, ETHGARE. G0E. 50K 8EKNEF
LR EAMAIEE.
jbT%Eﬁsncﬁizﬁﬁﬁﬂﬁﬁ?%ﬁklﬁﬁﬂﬂ%ﬁ?ﬁ*‘%ﬁﬂ%ﬂ%&
NMEILE, BIES>FRKFEMTH -—PSHRIRR. ERERER: SDG
HERGSTHEAR L3P p2l ¥ mRNARE K F. HHEEMERN, SDG
nREETIREP2IMmRNARI R AR, RENBAREAREKEH P
FIGUHAAL SZRIFH A, IFHRS Tp21xt M A K0 e b e a1k
A, WELEKENZIHAENH. BELXEANERFARE, & F
EHSRH#ETENFEFANFARRIT. s, BARASDGHARMFSA+ i
MARACyclinDIFREHHFHHER, BRABETHEABRIOFRE
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GHAHERHTEE, WUSDGEEMMBIER, 3% EEEFx

B 40 A B A R 9 6 T AR 3R 58 AL .

o, BIINEHRF R SDGETEMALBELBRT OIS HEE,
BRAEAHEURITHEL W ANASR, BEAEFRRAFTHE
28, FHE. WHERAXAHEARNEEEBIE. XTREH
FRABRD, FRANEREZERE, HEA#—SHR.

LBRECERNITERE LS FREN—HER, REIH
HEMBIFERNGYKEFBARERREARLIRE, BEREL
MBBHEAKER, ARENEYTFH ORI TR LENES.
“EEBEHLS"EI, BIBHEERER B S5MNFEEMKE
IBURRTBERX, RAFNEWAILEREHDIENEYRES
BRALBEREMGALEE, EEFZAEER, AHELEEYH
LB AT ENEY, BIRHABRBORETES FULBRE
MEHFHAEETEERN. — B30 8L L UHENHTRAETR,
Z2HEEESRBER SN T LA & v BT RE N L EME 33%.
EHAER, FHRHFABMESDGAUMSALBREBEBHEEL,
X o fr I BR¥F A Bh F TR LB A 9 R 4B 4R 4L F A R 64 iE 3B

FREBITEABRBENIERIT E, HERENRBEERREE
KEABEE, AERARBEFLRATRY, TREBREMNER. WY
KU AHNEHEEBATVHNESBIT TETAURREE. B

FARMB . TS, AR BB TELRENE2SRTPTSAEHLE

BB, HBRRXAEABRE - TEENRENIORET, X FA
BRERATHEBTHEFRNMAATHBATNMEFRAEEEX. £
BREMNADTEBITTT, BEBRRZEHEBEN T REATES0%~60%,

AMBRZAAENARESEMBERIABBIRHIALIRERE
RE—ITATRBEUKBITTERE.

MEBEEZEAAEBRENARAENNI0%EALA. EHRIER, SDGH
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FMHAEREEh —EKREEFHNIBALTEREREENT—
REEERMFEEAIRE, ST SDCGHMMELET;: 10%HE
FR¥FERE A Z3 B 1) SDG 7] LL{E A FL IR % 41 Rk MDA-MB-231 (ER-)
BRABBHBNEKZZIME . SDG F p2ImRNA IR IEKFH
BERP—AEEMNBE. MXEKRF KB E SDG =R BT & 3H 3
K G#E —PHA, ABRENHGRNARTESET2EENER
X
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A
JUIEZR: ]
BD 22.99+0.

Pt

hHE/g

m#i 5
91  24.59%0.80

SDG 22.5+1.12 24.4910.92

FS 23.12+1.

* 154"

10 24.65%+1.12

=4

BEE,g/kK/R

23 A m#s &
3.13+0.31 3.16+0.32

2.851+0.34 3.12£0.33
2.92140.31 2.971+0.40

"R EBRRAERBERABEML (xtsn=5)

Tabl _Change of nude mice body weight and food intake

in each group before and after treatment

A A Bt 588 4 32 /mm’ i /e
BD 1489.7+256.33  2.19+0.18
SDG  639.35+110.5A 1.01+0.15A
FS 459.284+110.0A 0.83+0.05A
AP<0.05

X2EAFHRABREMRER (x£s,n=5)

Tab2 The mean volume and weight of xenografted tumor in each group
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Figure 8 Effect of flaxseed and SDG on growth of established human
breast |

cancer, MDA-MB-231,in nude mice.
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Figure 9 The mean number of intumescent lymph node in each group
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10 B4 AR +Hp2l mRNAKRE
Figure.10 p21 mRNA level in primary mammary tumors of the
treament groups.
M: marker
1-5, BD group
6-10, SDG group
11-15, FS group
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Figure 11 RT-PCR analysis of p21 mRNA level in primary mammary

tumors of the treament groups, ' P<0.05
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