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Abstract

Objective: To implement Carr-Purcell-Meiboom-Gill pulse sequence for T, relaxation measuring in
i_Open 0.36T clinical MRI scanner. Methods: Pascal language is engaged to edit source code.
Waveform, phase, amplitude and maintaining time of the excited RF pulse, spacing time of echoes,
number of times of data sampling, sampling points, sampling time, and so on are all controlled by
sequence parameters. Data logging form was arranged to meet the need of T, inversion. Source
code of sequence was compiled to executable file and is loaded to RINMR software. Comparison
was taken between measuring time of sample of CuSO, solution with our pulse sequence and the
given standard value. Results: Source code of CPMG sequence was done as well as the exe file can
run with commercial MRI instrumentation. The measuring T; relaxation time of sample was
197.479 ms. Conclusion: The T, value computed with our data acquired by our CPMG sequence is
consistent with the given nominal value. The CPMG sequence adequately satisfies the practical ap-
plication and the method can be used to implement the pulse sequence.
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=

H K : ¥R fEi Open 0.36TIE M # 3L 4R BB (MRI) R & £ I & 3% W 44 T 88 170 3t 38 B 1)
Carr-Purcell-Meiboom-Gill (CPMG)F5IK T 5L . Hik: pascalifE & HwEBEESF, WAS
BEEHIBOR KT, AL, 1B, N RSEME, EREERE, BIERERE, RESE, KR
&, wmHEEEER AN, WRRERTNRE. FHEHEEF, LVVERER, WERT,, ShKEER
B. &58: TRT CPMGHFFITFER, kil iT ¥ e E R SRR 1217, B HICuS0,
BRI TAERN197.479 ms. £518: FIFHZT AL CPMGTF FI BT S TAE G HRE—B HLE
LR ARE, FIHZFEEICPMGFSIRTTH.

Xiin
BRESER, BkHF5, CPMG, SEBLRIA
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1. 518

AL 4R (nuclear magnetic resonance, NMR)EE 4 H 4 R BLLASK , B STISASETY K, B H ZEIRASWTR
e, CRFEOUVE 2 U8 R R E I BOR[1] [2] [3]. BRSNS NMR SR BT AR K P> B
BJEME, CPMG J7 41l & Il b ASAE A ) ot PR B 1) 32 2277 30 NMIR BRI O 2 kb 57 310 [4] [5], ik
TR, RIERHIF TAE# I 16 X 7 I RSB [6] [7] [8], (HE AL OATI IR H AR Rk H K F
RIS RS, &K Rk e 2 S 7 v — B AL o DRI, R SE kR  B e S IR 5 ik T
IR R ML ATL A SR A% o P [ 72 A I (R P M A A R SE B i e ASCIR I 2T RI B4 CPMG
(Carr-Purcel1-Meiboom-Gill, CPMG) ikt Fr 1 SEIL T, 45 HXRE i A 45 2R

2. Fk
2.1. FFHIRFF

CPMG fik it Fe A1 I Fem s Bl 1 o X J710) 90° Sk f= [l g TE/2 IFIE] s Y 7717 180°
Bk, JER TR KRR S, IS ST RAE, TE W2 ML ERIEE, —Y J7REn 180° ik, R4
[F19, Y 5 AR U SR N 22 > 180° iy, A S 8] B 1A YRGS AR B (B8 KA, RS TR i (R R -
RIEFE, JEFE NS (NS @ hnocd, B — S AT 08, TR A5 (RAW  data) ik AN T 41 T 5
TERER N A7 7S 8] (k 73 18]), 56 B Iml i B 1) R B . s vl LA i 247 77 N BAZ e i AR B AL, 7 (85
SRR AL 9] [10].
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Figure 1. Timing diagram of CPMG pulse sequence
& 1. CPMG 3BT EE

2.2. YmHEsCI

AV FH B4 N T3 ZR BRI A W1 4E 77 1K) i_Open 0.36T /K BGREILIR, WALk B T E I RI AF], 32
FF pascal & & Ad kit 41, pascal 15 BAAAGE EM, (HZREEIEEHFFIH LA iER, LAk
PR FHEMII D6 A RISRERRZ O UZE, wfEiE S M pascal, 1% B FERTE 91L& F o0
o FHVESITRER/INA SIx C25 (SI AN 13 (1 RAE /i, C25 NP HIIEAT — IR ) /> 32 715
(A R — N H, ST R AR o 16 71 I S I 9 A7 23 8] T AR HCR AR B SR dh s .
FREXRBNS KT 1, MBSk BLS REE MR 5 A EAE AT 200, BT msEyLeE, s 5 m
SNR &2 NSY2 {5, FHIF A ERE, EEAR 900 MR KR FFEEm Al 18R M6 18073k ik
PPRFEEET R] L MR AHAZ: 907 180° Bk yhisf I [FIRG; F- Al sy, RFENIFG, RAF S8
Yy a0 Ik T U 2 B G 0SB R R 4

2.3. FFA4RIESIR

B ANEARRS S RIIRUER) eSO — RIgn B R:, 19 30T HAT SC1F, IndR B R IR R A, @i B
TR, 38 S5 FERRE & Too MRS bR 7R B0 B SEI0 S50 SR ARYE SE36 (5 5 B SN S4L,
T s AR AT R AR S, 6T 5 R FE CuSO, KA TRRE it (B FRE T, = 200 ms)f Ji i i
— LR AR S HCN R WOR Bk R 0 ke ik SE BE 3 ms, TR =3000 ms, TE =32ms, DW =28
ps, SI'=512, NS=2, C25 =16, FJH i A% RAERIEAR G S B RAE S Ty, SARHEE X HRIGE
3. &R
3.1. FHIECH

PN R A R G BRI 5Y, R RS EE AL, fEizsiderh, 8 H & 0 LT IRE
HIASEL ] 2R, RIS AT DK — 2 ) A T B AT
3.2. AIHITICH

WAkt gn it fa, TERR— Dl $AT 30, AR5 g OCR M RINMR J#H, m#&# 2%, KH
B A B 247 72, SERE sk s hl R Rk FE 4, BB R A S50, SEIOR RO R AL Th
Eo
33. &R

FIFH i 52 S 5003 40 At 45 RN S50 R A 1 B S L s s 2 SR an 1] 2~4 s o

Bl 2 RREABAR BT 1, 2, 3, e Aab Sy [ g3 Vg A %) BT A B ) A

™
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Figure 2. Theoretic result: The amplitude of the decaying spin echoes yield an
exponentially decaying curve with time constant T,
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Figure 3. Experimental result: The amplitude of the decaying spin echoes yield
an exponentially decaying curve with time constant T,
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Figure 4. Computed T, result: 197.479 ms
Bl 4. T, RIREER: 197.479 ms
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4. Wig

R FID Seiont T30 BRI S B A S HEE R A L, (BB VP26 s . BRI FID 3R
BB BT ZREGA S, 85 R 0 R 8 50 S o RF I (K0 A AIE B TR 1R B8 2 (X 49 S [ 4
G, AT EUG A AR T SERE, X2 RV T AE % 0 FORE A B SR MR AR S S i, R 3:
B B A 2 S0 2 S 2 SR ST A% T [11], 1 CPMG 581 iE T LASEHLIX — H 1. ikt 551
YRR AR HAR L, BT IS H(RE BobIR. WBRE . MALIERR: BREERR. WRRE: L
Gl SRRERG: BIUCHG SEEEG TR, TE; BUCHE)NRE, WTRMHEES. TiextA
NRBRSWIEL, WABMBFISHEESZRNER, WAEEERSRE L. & MRI &L
Ko WTHAGRPEEE, £ MRIF G 5S8R WA BRI N o, 7 SO PR AR 77
T () f0.58 FAS ORI RIS . FRATRIA Tubro Pascal 153, JBITAS R HI TR, BitSulg Fs 5T
[t) CPMG ki 41, LARTBAAT SO T B AR VR A B R G, SR I ST (0 dr 247 7 38, 5
N PR P BB R R 4, U BKI A B8, SeI T R IE I, T AR NMR 5 B
RSLHURE T RIFIR.

57 30 b BRI B AR FT DAE SCA SO b5 S, T DR A R R, W AR 3 43 5 e AR
], LA I R AR R R (S S SR, e A B AR R A

B AR PR AR LG Al K 2 R A 7 2, OO iR i UK 2 Ik 11, BB IT R O 5
RSB, RV TR FK6] [7] [8], {85 bRSGHEACT MA B,

51 1 4 1 B 2 B ST R 0 8 P T PR LSS OB 3 9, LA SO, VRRRE, SRIR AT AT SO,
R T RN AP S E A I8 A, ORI T AT SER R SO PR 2. 3B i St
IH, BATEB TR E RN ATE, BT SEEEh TRy, B T M I R BORS
SR P R 7 T TS T B AATIIR 2R 2, 4 S R 1 AR sl A AR F B

EHER
[ SRR 2 B R 5 51 (201510430162) .
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Abstract

To investigate the effects of oridonin on Bcap-37 cells, MTT was used to measure the inhibition ef-
fects of oridonin on Bcap-37 cells and RT-PCR was used to measure the Bcl-2 and Bax mRNA ex-
pression. Our results showed the inhibition effects of oridonin on Bcap-37 cells by time- and
dose-dependent manner. Bcl-2 mRNA expression decreased and Bax mRNA expression increased
by oridonin treatment for 24 hours (p < 0.05).

Keywords

Oridonin, Bcap-37 Cells

KRB B RXIBcap-374 4 KA HIFIE

F L EE, 24 AR B £ A4

Nl N R EERE SRS R, TR M
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T &

H, RT-PCREZIBcl-2f1Bax mRNAKIRIA . B AL RER AL BEEF RN Beap-3741fi4 K EH B3 1
HER, HENFAFEREM. KBERERI/EABcap-3741124 h, Bcl-2H)mRNAZF L B EEL, Bax
FImRNAZRIE & #(p < 0.05).

e 4
ZREFHE, Bcap-374if
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1. 518

AV 5111 (oridonin, ORI MACHE SR SR —KIURR “RERIL O, BEHURH. Bk, Pl
8 L MG R (L] LA AN SERRFE R T A e 7 UG b, LI 2 RS post AT
O JURE. RUSUIRE S MR . BRT, AR R TERIL IR T T RO M A . Ak H
AT 5 A FLIE MDA-MB-231 il MCF-7 4RI A AR T2[2] [3]. A SRR A B o 1 301 g — I )
PRSI, b FLARIE A0S Beap37 I1E .

2. 5 7HZE
2.1. 4RSI

FANFFE A AL Beap-37 W H HRRE LAY 22 7 fT . A B KW H AR BAYIREA IR
). RPMI1640 T Gibco 2] . /NEILIEW B BN P25 49 TR BT 70T

22. A%

2.2.1. MHPAIESE
Y0 FH A 10%/8 25 I35 ) RPMIL640 35553, 37°C. 5% CO, HE a7 4a s 7E, B H 2k K A4 i FH T

2.2.2. MTT ERMRAEIETETE D

e EKOIRZS RAF [ Beap-37 41 1.0 x 10° ANFLIIE AL 35 T 96 LR, R4 B ),
BRAZIE I3 LN B AN (R B A 2 B R 32 1) e A 7R, L2k 504 0, 10, 20, 40 uM, &40 5 MR AL,
TFREWESL, R l3ET% 12, 24 1 48 /Nif . JFTH597 )5 12, 24, 48 hIvf, HUHEEFRM, SfLINA
20 uL MK 5 mgmL ™ {9 MTT ¥, SE3RM R4k s 4 h, 8 R85980, ML 100 pl DMSO, JE
DB IR FLIR I R a4 &, JRAE 10 min T 570 nm 3K AR I - FLIR G FE (B (AS70),  Jfi1 540
3G F7: S F1(%) = (254 A570 — 25 (4 AS70)/(X 4L A570 — 45 141 A570) x 100%. =256k s7
EH 3
2.2.3. SERF} PCR #: Bcl-2 F1 Bax B9 mRNA 7k

FH Trizol 42505 RNA, A260/A280 LG A 1.8~2.0, &k 3% /W4 i cDNA. 4R EFIH SYBR %
szt PCR y£4801 Bel-2 A1 Bax mRNA AHXF Rk & 5256 AT 51 9085 th A6 5 7S & R R R 0 A B
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Tt &

AT R LA p-actin NS HRELA, p-actin 51541 : L%, 5-TGGAATCCTGTGGCATCCATGAAAC-3';
%, 5-TAAAACGCAGCTCAGTAACAGTCCG-3'. Bcl-2 51#1F4: _Eiif,
5-ATCGCCCTGTGGATGACTGAG-3'; Fiif, 5-CAGCCAGGAGAAATCAAACAGAGG -3'. Bax 5|7
H: L%, 5-GGACGAACTGGACAGTAACATGG-3'; Niif, 5-GCAAAGTAGAAAAGGGCGACAAC-3'.
JNARZ N 10 pl, 5 Power SYBR Green PCR Master Mix 5 pl, L5547 0.2 ul, F#E5147 0.2 ul, cDNA
PR 0.5 pl, ddH,0 4.1 pl. JeMigcfF: 95°C A 5 min; 95°CAxE 30s, 58°CiBk 455, 40 M.

AREARBL 3 AR AL, RIS R EXT . SO ARG, & MREAR) CE 2 A BCT 8. DU AL
FEILNRIE TN 1, 2-AACt BRI SEI6 ZHANS Xof 2 S8 D R TA R A 4

2.3. GEitFEALE

KH SPSS13.0 it AF AL BRIt E s, F et Lh—x + s Ron, ALIA1E L8R SR 205 2 47 .
P<0.05 AAGITHEEZEER.

3. &R
3.1. EREREIRAE Beap37 YR KrIINGIMER 27 EMREM

ML 10, 20, 40 uM Awz 5 F 0 FURRE AU A ik Beap37 4 ARAF IS IIE o B B0 A= K 1 AL B
MCF-7 4H i 1k 5 i\ 96 FLAR, 45412 % A 10,000 AN 5FL, 5%C0,, 37°CHFH W . BRI,
FEALINN I B IR RO ] (R FERR FE 2454 100 pl, FAZVIIREERE 5 HHlL. 5%CO,, 37°CHFHE 24 /N,
{5 B B P, BORSAET, BN 20 Wl MTT ¥, 5%CO,, 37°CHEHE 4 /N JEHEE MTT
Brgeds . BALINA 100 pl —HIESAN, (F45 80 if. (EREEE M4, 78 570 nm A AL & %
oA, THE MG T, SRR, KT RAER 24 /N RT B R A0 Beap37 A FLIE A bk
(3asE, H 2P (1 1).

3.2. ZRERENIRAEMBAK Beap37 LA ARASINHIIEF 2 AFiE ki

WEE 40 pM &2 5200t SR 40 A Pk Beap37 4R AR AGAE A . BIOW SO AR K A SLIRE MCF-7 407
fJE N 96 FLHR, ETT4H %5 N 10,000 NEEFL, 5%CO,, 37CHFHE IR . FBBREIRIE, LI
FEFEFERCHI IR ERAFE 259 100 pl, FAZ9VIKRE R E 5 EFL. 5%CO0,, 37°CHRli%E 12, 24 148 /N,

24h
1501
E — 100' o
85 il
Za *
[} . -
o 0 *
0 | |

T T T
10uM 20uM 40uM

Figure 1. The inhibition of oridonin on Bcap37 cells shows dose-dependence

B 1. £ &EREINFLAREH Beap37 EACHIIMNGHIER 27 S /KR#i1%(*P < 0.05)
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T %

{58 S gL, R T, LI 20 pl MTT W, 5%CO,, 37°CHEHE 4 /N EHERS MTT
B gRdk . BEALIIN 100 pl —FIEEAN, 4578 0 iR . EBRIE A, 7E 570 nm P K AR & %
RO, HHEANNE . SR SR, EH] 12, 24 148 /NI 5, A p8 B F S AT B R M) Beap37 AFLIE
FRANMIR I IGTE, B 5 I I B TR AR g (=] 2).
3.3. ZFEHE(Oridonin)¥} Bcap37 4k Bcl-2 mRNA BOHPHI{E

HORT B0 A A S 1 7L s 200 L, A T4 T T TR RE R o DA RV BE ) & v B AL 2R 24 /NI )
WeE4ni, FH ABI PRISM® 6100 Nucleic Acid PrepStation 27 &2 BUZH i & RNA. & RNA )5 B2 5
PER 3 6 FE B THAE 260 nm/280 nm R HT. 25 & RNA H SuperScript™ 111 First-Strand Synthesis System
E Gene Amp® PCR System 9700 Jx %5 }y cDNA. 1 < N7 PCR 4 #4¢ _L#E4T. ] p-actin 1E NN 2 &
o Rl Bel-2 mRNA RIA S & . ARSI 7R A7 B 2 AE T Beap37 4 24 /NEF,  BEZGHIIK
FERITH R, Bel-2 mRNA 3RS IZ 8T T (] 3).
3.4. & EERE(Oridonin)%f Bcap37 Al Bax mRNA BIEH{EFR

SRS B0 A A S 10 7L s 200 L, A T4 T T TR RE R o DA RV B ) & v B AL BE 24 /NI )
WA, Al Bax mRNA RIRIA S & . ARSI 50 R AR B H 22 F T Beap37 4H 24 /i, B2
PR EE T, Bax mRNA Ik B o Fh by 7 A e B 300 N FL RS Beap37 20t 4 il £ F vT R
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Figure 2. The inhibition of oridonin on Bcap37 cells shows time-dependence
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Figure 3. The effects of oridonin on Bcl-2 mRNA expression of Bcap37 cells
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Figure 4. The effects of oridonin on Bax mRNA expression of Bcap37 cells
4, ZREHEST Beap37 M Bax mRNA BYET/ER (*P < 0.05)

4. ¥1ig

AW R I B B Z X Beap-37 4UM/EKEA RENIGHIEN, H 2R SRR, LuE
F 2 /E H Bcap-37 418 24 h, Bcl-2 ) mRNA FRIA T ZE K, Bax i) mRNA KX B E1 0. hItiER4
VL 20 N 7L Beap37 41 A K A4 il F T e ad i A Bel-2 (IR FI 1G5 Bax (R85 S 41
Jijab

KRB RIS R OfF KERE. ESAI, KXREHRES AAE MCF-7 41
MR AT T [4] RAZ PRI, A B R 2 0] BE 6 MCF-7 20 i) 4K R S 4R AR T, JF 28
7€ BRI - RN IR - ROV R R [2] o YLK T S I I AR A S5 S A v B H R AT IE IS 0E  Caspase
WA, R URIEIE TR Bel-xl 1R, RN Rt TR Bid M caspase3 HIFL, i#tifiis S AL
FEAHHL MDA-MB-231 I T2[3]. 32 2L A58 i A4 4 556 58 B A4 2 B R Id 9 MMP-2 F1 MMP-9 B
AP LR 4E L MDA-MB-231 11228 [5]. VE& 580 718 W] & 8 7 3 n] 4% PISK/AKt Ji ik, 4
il LA MDA-MB-231 4iijffdh PI3K i&tE, il FiiF p-Akt. p-GSK3B & H R IE AR, 121 75 & 41 i)
TC[6] 0 i A A 12 B T 20T L Mg MICF-7 48 L £ 189 G A0 o 4 FH S22 R TR 2 o R BE AR M s A B R
FIHA MCF-7 40T G2/M H1, H ol S R T L w B H Z 1]~ wntd, GSK3p-catenin [1RIE[7]. %
T A RN EL Ny A e B gk LA R BLR HE T AU MCF-7 s T S/IG2/M 1, Jklg G1/S
HERR[8] A5 5 05 R IMAE — € HIVRFEVE I N, A B W n] i K562 2 A Aty o R i s 14 o [ s 200 S
AR A R AEAR AR, GO/GL HIEE G2/M B4R 2, S B4R IR/ [9]

ABTE SR 7 R LA 0T DL S LIRS 4 Beap-37 KA T2, H AT 85 Survivin f1 GADD34
(R 2 AH DR [10] o AL SRAE I 78 A I A v B 3R mT A FL IR J Beap-37 435, ZAEH ATRE S
p21mRNA ik i & cde. cyclin B1 mRNA ik N4 [11]. ATt & B A& 7 5 F R %+ Beap-37 41
A BAT B AR, EL S TR SR AR o R B ATT AR AE 9 45 R 2 I A v B B N LR
S Beap-37 i AR K M IR F AT A2 d i M Bel-2 FISRIAFIHY 58 Bax ML 7 S A .

E&WMAE
WL B SR 52 4 T H (LQ13H280002), i) B 44 Jk it 5 Hir v 2 AW 7t 11 R Tl H (142300410388,
132300410048), Ty 1T H#AFL 75 42(2015A610234)
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