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Effects of Honey-fried Radix Asteris Decoction( HFRAD) on Cell Proliferation and
Cell Cycle of Colorectal Cancer LOVO Cells
Yang Yingying, Qin Tiantian,Qian Shushu, Peng Lin, Liu Lijia, Bai Songmian, Wang Rufeng, Jiang Yan, Hu Xiuhua
( Beijing University of Chinese Medicine, Betjing 100029, China)
Abstract Objective:To explore the efficacy honey-fried Radix asteris decoction (HFRAD) of different concentration on cell cy-
cle and proliferation of colorectal cancer LOVO cells. Methods : The changes of cellular morphology of LOVO cells treated with dif-
ferent concentration HFRAD were observed by optical microscopy. MTT colorimetric assay was applied to observe proliferation of
LOVO cells; flow cytometry was used to analyze cell cycle of LOVO cells. Results: MTT results indicated that proliferation of LO-
VO cells treated with low concentration HFRAD ( <20mg + mL™") has been obviously promoted, and the cell proliferation rate
could be up t099.7% . Moreover, normal cellular morphology and membrane structure were observed by optical microscopy. Com-
pared with the low concentration groups, it was found that cell proliferation of LOVO cells treated with high concentration HFRAD
( >20mg - mL™") was obviously inhibited, the cell inhibitor rate can be up to above 80.34% . Optical microscopy results indica-
ted that LOVO cells treated with high concentration HFRAD had lowest cell viability and the number of normal morphology cells
can be significantly reduced. Flow cytometry results showed that the proportions of G1, S and G2 phase cells vary from different
concentration HFARD and were significantly different from the control group. The proportion of S phase LOVO cells increased
when treated with 10 and 20mg - mL ™" HFRAD. However, it was also found that the proportion of S phase LOVO cells decreased
and the proportion of G2 phase increased with 30mg - mL ™" HFRAD. Conclusion: Different concentrate HFRAD has distinct effi-
cacy on cell proliferation and cell cycle of LOVO cells. Cell proliferation of LOVO cells can be significantly promoted in concentra-
tion of HFRAD( <20mg + mL™"). However, high concentration HFRAD( >20mg - mL™") can inhibit cell proliferation. Moreo-
ver, inhibition of G2 phase might be due to high concentration HFRAD. Our findings can provide experimental evidences for
HFRAD in clinical therapy of Colorectal cancer.
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e SRS HEP & PN el EReh it 5 R AE R B BB RIS S5 56 b HL PR U DR A4 L S R A B2 )
520131002602 ) ; {5 [ SR IEAH FIH (42 81274044)
WEEY HFHH(1975.05—) 4, W15, B, BFSE 07 1]« F P PR 45 45 S5l , Tel : (010) 64286976, E-mail : xiuhuahu@ 126. com; # 3, %,

| S 0 A R R 28 R B




- 1756 -

WORLD CHINESE MEDICINE  November. 2015, Vol. 10,No. 11

hE 5K S R285.5 SCERARIRAG: A
K A4 435 g s AN L I i, 2 8 DL T Ak
Ve — T E R E AR, BT e
TH: S0 B A R 8 1) A 38 55 L g b 1 e e g 4
3L, Horb g g5 ik FE 58 KW R Y 0 FRAL T 5 2
B HBEE BRI IR SR 2 1L, K
AR RE FTHRES . TARIRIFE N RIBIEE
SR T 15,5 AR R AUAE 50% Fith o iAok
BEAE WG o )12 W b5 o AR 7 25 95 Y
B, E PR FARZ 58 BOR IE TR B9 B Al b4 Bl
LSy i RO ARG T R R 2R Y
SEIEN I — RIVGEA I T B . 555 N A B
Y R e CH PEGIGE, A2 DR il AR
1B, AT T RO R IR . T8 BE 2 ol K i
3 R SR S 928 3okt BEL i | 3 A 20 7 A 2R, U T R
Jo g ) K 5 I O ZR B ), 58 e BT e AR
IO KM 09 S 2 = e AR . BT 5
BN, 5 ) — S E i), IR AR PR T
IR(AstinA B .C) \pq QIR TR Asterin(2) 255 %
B MR 2R R R Vi JT R (Ca M Se Fe, Cu,
Mn Mo ) 24 BLAT 70 i 8 136 14k o A S 36 6 7 v = il
SIRMAHZ B A RIS , A 5 5 i) AR T8 S L3
BT, R A s 5 MTT 2 D Al i A SR 45
TP 28 (1) v 245 86 5 255 R i LOVO 2t a3 46
SR EZ I, RN % & 2L 56 16 7 R e 4
PRSI REAi
1o
L1 255 JadA] a4 I (Gibeo, 6 ) , F-12K
B33k (Gibeo) ,0. 25% JiHE 1 ( Hyclone A 7)) , A=
HEROK , AL A IE (PL, Sigma 23] ) , RNA i ( Sigma
ow]) ,3-(4,5- T RLIERR-2 ) -2 | 5- T IR KL I 5
FRWEMRIE (MTT, Sigma 22w ) , — H ZE 78K ( DMSO,
Sigma AH]) o B 5w (F4) W B AL h R 2y
AR B 298 LOVO 41 il b 50 B F s 2
Bt it 27 B8 4 i o
L2 AU B BB (OLYMPUS HAS) , bR
(Bio-Tek SE[) , i 4l 14X (BD £[H ) , CO, KiF
i ( BINDER &[5 ) , 96 L 41 Jifg 55 77 A . 20 1 5% 5%
( Corning 2\ H)) o
2 FE
2.1 Zipiles CRRIRMC A A P I 5 S 58 TR
L RO FEIL 60 g, i B I v 24 B8 J vk Ji A
FERIZR 2 100 mL [REEE FRELA 150 mL () Bedf b,

doi:10.3969/j. issn. 1673 —7202.2015. 11. 032

FHREFRILTE A BEAR 1T (BLBEAR RIS SR L 2 o8+
TR e KT TR AR, L% 30 mL, SRJE
HEER 2B TIER B 2 W08 57 1 000
r/min B0 BRI WUV B3SO A FR 3,
B 37 °C,5% CO, WIGFMNT B R UK, 24
h 5 B IR 3 45 T B R TGS , S AT B35
HH o IR B S K KB E 2 g - mL7!,
YER I

2.2 S IR ROt WA TSR S5 LO-
VO 4 gk i A6 5 I A BR 27 B i Ak 2 B 40 e vp o0 2
Bt 10% G 4F M35 1) F-12K K373, & 37 C,
5% CO, WIEEFRAH N E 5555, BOS B0E KA LO-
VO 4 A 4EFL 1.3 x 10° - mL ™" 380 F 96 L4
Figitih, 4L 100 pl, # 37 °C,5% CO, HREF-4H
NEEFR 24 h 53, A 5 A [R) JoT 8 vk B3 6 4 4550
TKHIL ) 85 7 5 (R B2 43 53 R 5.,10.,20,40 .50
60,70 .80 mg - mL "), ] i} 35 & B4 X BR AL, 44
Y186 I FATHL, 4k RE 3% 48 h 5, 6 WSS L
ST S TN

2.3 MTT 3L % 4 255 K B X LOVO 4il ey
HETEAIRIER  BOSEE KA LOVO 41 i L) &
FL1.3x10° « mL™" R0 T 96 FLAN MBS -4, A
L 100 pL,#® 37 C,5% CO, MIREFRAN IR 24 h
JE I, A5 AN [ o £ TR 5 8 5 55 Al 7K BT 5 A9 3%
FEFE (e E A8 0.2.0.8.3.2.5.6.4.10.20 40,
50.60.70 .80 mg - mL™") , [A] B 5 B BA M % HR AL, 5
M 6 A FATHL, dh2kds 57 48 h 5 BALINA T &
WePE NS g - mL™ ) MTT 359 100 wL, 4k4E5; 5% 4
h, 7% 13, BFL A 150 wL DMSO, $% K ¥ 10
min , LA BRI E 570 nm L AEIE M, 1155
20 A A G B SR RN ) S, A BB AR (% ) = (52
G 20 SF- 25 W ' B {H- % HR ZH S 2 W ot 4 ) /X6 B 2]
PR SCEEE x 100% 5 il Z6(% ) = (1-32 5040
IR S BE AR/ X BRALF- YO () % 100%

2.4 G A LSRG I 20 A A R B R R K
HA LOVO 4L 2 x 10° 4~ + mL ™' $F0F 25 cm’
LI, 1 80% A ML A A e, IR SR
A, SIS I AN [R] e BE 118 45 5 2856 K I, 29k 3
435024 10,20 30 mg - mL~", IS 6 B, BT 37
C,5% CO, HEFEF T IG5% 48 h g WUAR AL R A=
FRERK PR AN (1 000 r/min,5 min) , 3% 5, N
A4 CHIEI 5% 1, T 4 CREEER . BUEE



AP EEZE 2015 4F 11 55 10 855 11 1)

- 1757 -

R ANE, 4 CAEELER K BEWIIR, 43 A A 50 e
- mL ™" PL #150 wg - mL~"fi¥) RNA fiff 1: 1 185 W
1 mL, 5% 10 min J5 b ALK I 73 4 240 B i 3 5 JA)
.

2.5 BdEabEE FrASEmIE L 3 KDL, LRSS
M (x £5) 278, 8048 R H SPSS 16. 0 #1758
AT, 2 ST REAS 2 [R]85 LA ] o« K e, 240
[R5 22508, A P <0.05 £REREA
Gt Lo

3 R

3.1 JGAE AT A TR) vk B A % A 56 % /K BT A X
LOVO 4 fl A K ARS8 S 45 R an &l 1 i
7, % BRZE LOVO A ju K /NI TR A8 S 48, 240 i
EY R, R DL B A [ 45, P T A A A A AR IR
A& RAF s AR 5T 2 9 B 1 % 458 56 /K R b B 1LO-
VO 4ififd 48 h J5,LOVO 4B A5 % B A e L5
mg ° mlL ™" .10 mg ° ml ™" .20 mg * mL_l’%gﬁ%'Eﬁﬂ(
R H AN I NIE 5], 4 BE R, B A8 58 4, 40 g J5E
BT AR RORES R AT s Hoft B vk AR PR 2H (40 mg -
mL ™" 50 mg - mL ™" .60 mg - ml~" 70 mg - mlL~"
80 mg - mL™") & B LOVO 4 il 5 A [ F J3E 1) 440
TEASUCAE | 40 A v 2 38, 48 AR RS /)N 4 i [a]
BRAZ K, 20 B AR (B0 375 5, 240 M S A 4 , 7T DL AN [m) R
(R 240 MR Y, Tl ) 2 B IG5 5 5 i K IR 1) o
WRE B3R, LOVO 4 A= KR AR 22 |, 20 i L T2 8
%,

XTERZH 10 mg-mL™!

50 mg'mL!

20 mg-mL!

40 mg-mL*!

60 mg-mL! 70 mg-mL-!

E 1 AREREBRELETKAFERXBEE LOVO 4k
48 h X ER ARG

3.2 i B 5 28 5 /K BRI K g LOVO 4 i)
M A R B IEAE T 200 TS [ B 1 2 5 565
KRR b B2 (U 53 50 9 0.2 mg - mL ™" 0. 8
mg - mL™" 3.2 mg - mL™" 5 mg - mL™" 6.4 mg -
mL 10 mg - mL. ' 20 mg - mL~") [R5 37 ) B
Mo MTT ZE2RANEE 1 PR, S BREAAH L , 76 5T & v
JEHy 0.2 ~ 10 mg « mL™" 2 [i] {2 5 5 5 /K JR) 4k
HRLNAE 48 h 5, KRBT LOVO 41 ity 3 5 B A W i
AP REAE T, LR o J3E 1, ke 1 B Y g
JHE R, BE R S 5. 45% ,10.82% ,19.40%
23.96% ,40. 88% ,99.70% ,1£ 10 mg - mL ™' [} {4
FRIBFN R 99.70% , 53t o3 s P <0.01, %
FRAGI R L BB K G L 5 2] 20
mg - mL ™~ IEE R 10 mg - mL ™' 1% 99. 70% A%
) 36. 56% ,{HFIXF BRZAHLL P <0.01, 257 HA 5
THEE o MTT SERFNFA e 2] B B T 3]
AR A0 AR RS ARAT
F 1 MTT JIEE K L5 KRFXKEFRE LOVO A
HEFEE R (x £5,0=6)

4151 0 A {H(OD) HER(% )
(mg - mL™")
75 N IR 0 1. 1952 +0. 0403 0
B A% K R 0.2 1.2603 £0.0296 * *  5.45
i 48 h 0.8 1.3245 £0.0300* *  10.82
3.2 1.4271 £0.0903 * *  19.40
6.4 1.6839 £0.0667 * *  40.88
3 SRR opy mpm(a)
(mg - mL™")
23 I IR 0 0. 8260 = 0. 0809 0
HREEFIK 5 1.0239 £0.1205**  23.96
FIFIfEF 48 h 10 1.6496 £0.1930* *  99.70
20 1.1280 +0.1971**  36.56

T 52 X B MLE, * P <0.05; " " P <0.01,

3.3 R A S K BRI X LOVO 4R g3 4 1)
M U3, 2 SRR PR, S IR AR EL, 78
YR 20 mg - mL " 2T, B 5 S K ARG LOVO
(G4 WY S8 A PR A T, OF ELZE 10 mg - mL ™" i
IRBNEAE . ARG A LR BE 43 5] 9 40 mg + mL~"
50 mg + mL™' 60 mg - mL™" 70 mg - mL "' 80 mg -
L~ B 5 S K BRI AL AN 48 h 5 MTT Z55
IR 2 PR, 500 HELLAH L , AN [] v i S 50 21 4%
Xt LOVO 2t Ay AE A 38 B AT AN [ A5 2 14 9 i, 410 3
45k 80.34% | 89.50% . 90.76% | 90. 80%
94.90% , gEit A s P <0.01, 5% AL L
2 A G247 0, MTT Z5 SRR AT 76 {5 & i ik
Bi LSS R B 20 A KOR S HIAT o



- 1758 -

WORLD CHINESE MEDICINE  November. 2015, Vol. 10,No. 11

F2 MIT EMNEE K EEKRFIIT LOVO 4HREHIHD
1F5 (v +s5,n=8)

L7k 35 B
4151 S aticon) Tjﬁff
75 A R 0 1. 0963 +0. 0963 0
40 0.2152 £0.0199 * *  80.34
HAR K RRIER 50 0.1151 £0.0142* *  89.50
60 0.1013 £0.0052* *  90.76
48 h SZERAH 70 0. 1008 +0. 0072 * *  90. 80
80 0.0971 0. 0067 * *  94.90

5 AXT B4R, * P <0.05; " P <0.01,
3.4 A M ARG I A 56 %6 K BT LOVO 2
M JE Iz AR AR g R R 3 5l 2
JIi75,0.,10,20 .30 mg - mL ™" % 5K % %5 7K B 55 1E
48 h J5, Bl A AR R 1 1 T 24 e 5 R B v =
ASEFEA G1 1. S HAFT G2 B 4 i for o i 43 50a A
[F] s, Hed G A2 L BT o5 1) 408501 Y 1E 53 5
Sk 74.50% [73. 84% 58.91% 56. 12% , % T ¥l %
EXIRAZEFAH G E L (P <0.05), S W
YR o5 B o FOE BB 53 0 R 14.04% (23, 86% |
18.98% \11.82% . 2 T k% 5 & BL5 X 40 AH L
FHRAGIHE (P <0.01) ;G2 B 4T &
B4 BOF 24915 4 B 2 10.46% 5. 64% . 23.78% |
32.26% , 5XF ML P <0.01, HAA G127 L,

%3 FABEAREN LOVO 45 EH & A

R B (v £5) ,n=3)

Eit7kidi ANAEECS SN 4 L (% )
(mg + mL~") Gl 4 SH# G2 i
0 74.50 £0.0242  14.04 0. 0066 10. 46 £0. 0166
10 73.84 £0.0394 * 23.86 +0.0271 * * 5.64 £0.0257 * *
20 58.91 £0.0172 * *18.98 £0.0270 * *  23.78 £0.0123 * *
30 56.12 £0.0416 * *11.82 £0.0312 * *  32.26 +0.0114 * *

T 52 PO BRI, * P <0.05; * * P <0.01,

80
70

60

2 50
240 W G
= G2
2 30 Os
20
;
9 0 10 20 30

BRHFORICAE (mgemL-1)
B2 FERERERERETKMTIX LOVO 4iE
BT & H A A s E RS0

4 it

5 2 B2 e R4 L 5 24 T L P 36 1
7, Horb, S35 K B 1 e BE B M A R 47 S180 /N ER
IR A 4 e wE S READ ) T R 40 SGC-7901
fsa AL K 5 S SCG-7901 4kk g JH =" ; Du
L 25 55 SRR Ty B Al AR B — P £ RO

WIJit, v 44 o ATP-2 %) 5L e 10 il i 28 Jis o g Co6
(35

ARSI BT 28 5w 1A IR DR BT I g T kL 4
T 5 55 56 7K BRI 0T K7 6 LOVO 4 it 38 58 1) 5%
e S50 45 SRR W] 5 28 % /K BRI X K g LOVO
S 34 A FH O 0L Ta] B AV e B 174 % 5 5% %6 7K R
F (<20 mg + mL™") X R LOVO 4 i fry 3 5 B
A W AR PR, OFAE 10 mg - mL ™" PR 1
IR IR B T 99. 70% ;5 55 vk FE 1 %5 5 55 %6 K J A
( >20 mg - mL™") Xt KR LOVO 20 i i 54 58 43 B
AR, 72 40 mg - mL ™ PR SR BP AT LA
2] 80. 34% , 2 WAEE T vT UL AN L AT S AR, 4
B JCHEFET . 50 ~80 mg - mL ™" {88 5 4255 /K FiH
140 mg - mL ™" 85 L5 /K BRI XK Ja 40 g 1 4
il RRARITFE X (P >0.05) . I E®E
B 255 K B IR 20 ~40 mg - mL™' 3
PR R R 7 9 A 5L A 20 B 2, AT A S K W s A
IR HETH

AR 2 R B B B i e 245 4, LA i R AR
FFIAY 5 B S 40 5 0 L A T i
i 245 RT3 Aok i S 40 ] 3O EL i 1 400 o) 4 i
FEMP L NSRRI 20 T4 3 AL (G .S
F G2 191) Ao 22 (M) | 24549 ] i 210 A S 30 RH ¥
TEAR IS, 45 G1 BRI (G1/S SR G2 1 pH
A G2/ M HHRH AR5 . W R IRPT I 25 ) 8 Jd 1k
7| L g 40 e DNA $53 £ 1S 2040 it S5 A BEL oy o A
DNA 51 143 4 20 10 % 4% BT 76 G131, By 1k 52 33 10
DNA A S W5l ; slogl P 72 G2 1, LARj IEAE M
WA TSR3 ps3 B[RS GL WIBHAE & R %
I, 8k p53 0 4 i A e e 2 GL TSGR, LI
TESTIRIRE 2259 {5 Fifr 5 20 i DNA 52 $51 J5 22 3R B
G2 HBHHE o TAE BT A R i, 50% DL 1A
pS3 LI THREBFE ' o X FEALT , G2 W R K,
THTIRE 24 W 68 B JRE 40 2R R 0 BEL M 0 T
1o ASSLIG ST K I K 58 %0 /K JL AT DA R i g
LOVO 4 jf i 3 4 A~ WP AH (GL 1 S A G2 1)) 1Y
YU BT B R A s . SXTREZIAE L, 10 mg -
mL ™' 120 mg « mL ™" 8 4 L K B 5206 40 40 i R
BArp S A Arpa T 5 E arBOE N, BA Gt R R L,
Vi H I 58 AL T HE B3, 3% 15 0624 W B 4%
B MTT Z5 A0 — 50, {H 2 30 mg - mL™' B & %55
TR AR S 56 20 200 B ) S0 v S A A M T o5 A 0 B
HEZH B SR 070, G2 W9 4 i 43 0 S 28 m 4 i 3
B A A AT REASHTAE G2 1, X F WA B8 5 584 /K I %)



AP EEZE 2015 4F 11 55 10 855 11 1)

- 1759 -

KWages LOVO i 0 % 385 56 (4 400 il 76 T, 7T BE e it

G2 I RH#t ok 5 iRY , Hy TR ATTHEWT G2 11 n] fig 2 %

A 5E K FORAE T R LOVO 46 1l i35 77 42

Mo BREBEK G S EUR M i M G2 91 BH iy 2t

1 pS3 HYFRIRARSE , e AN THE— 2D AT T A

Hy_E Al AT, Ff 2 5 56 AR R BV 20 ~ 40 mg -

mL ™" YRR LOVO i A iy 336 7 HLA 30 /R

FEARMR BEI (<20 mg - mL™") WK i A 1Y

SEHERGGE AR, 6 W BE (> 20 mg + mL™") PRS0

il K i LOVO 4 iy 3% 560 B Btk iy il 7

It HAR AT RER HBH A 7E G2 o 3 P BE I R T 2

FIE PR M 1 AR e BE Al (E A T K

LOVO 4ii i 9 7> LI A TR AR o

5% 3k

[UIVERR, 3 R0 KR niayr s pr i it e [1]. ZRlEE2y,2012,
16(2) :247.

(2] 570, mil, T, 55 285 A0 2 i I HC 2 PR LB 5T
BEREL)]. B R S E ,2012,29(5) 73 - 74.

(3], 87, 50 6 1%, 4. W BCR UM L i wF sk e [0 ]
P PR 22k ,2013,13(1) 1126 - 128.

(4] 9MESR, TRHT, ™07, 5. JCE R UM I 1 AR SCAL ) T 52 0E g
[J]. 2523 2013 ,37(6) :248.

[5]G. Bibi, Ihsan-ul-Haq, N. Ullah, A. Mannan and B. Mirza,
Antitumor, cytotoxic and antioxidant potential of Aster thomsonii ex-

tracts [J]. African Journal of Pharmacy and Pharmacology,2011,5

(2):252 -258.

[6 ] Xavier CP,Lima CF,Preto A et al. lutelin, Quercetin and ursolic acid
are potent inhibitor of proliferation and inducers of apoptosis in both
KRAS and BRAF mutated human colorectal cancer cells[ J]. Cancer
Letter,2009 (281 ) :62 -70.

(7 IS 30T, -5 AR MNAE , 5. 2258 A7 o3 B 25 BRAT FHBT 50 it e
[J]. Sl ,2015,36(3) :102 - 107.

(8 TBL)™ ik, A B A 3R 7 P ORI [T ] 37 B
7:,2010,37(3) :442 —443.

[9 1B EE, ), AP B K SR U R st g 4 [0 . 38
S PR B ,2006,23 (4) 1332 - 334,

[10]Zhang Yunxin, Wang Qiusheng, WANG Tie, et al. Inhibition of hu-
man gastric carcinoma cell growth in vitro by a polysaccharide from
Aster tataricus[ J]. Int J Biol Macromol,2012,51(4) :509 -513.

[11]Du L,Mei H F,Yin X, et al. Delayed growth of glioma by a polssac-
charide from Aster tataricus involve upregulaition of Bax/Bel-2 ratio,
activation of caspase-3/8/9, ang downregulation of the Akt[]J].
Tumor Biol,2014,27(6) :1308 - 1310.

(12 1ZRMGRE . a3 S50 3o 175 5 200 0 0 7R 200 L 08 L 4 7 F e 9 200
M AAESURERIID ] IDAR AR R AR B 2 B, 2014,

(13 ] EHEMS , b sbf, 5t 3 B O 085 70 988 245 90 AR A T X HINE-1
ARG [ D], A R 2, 2010,19(3) 1482,

[14 ] HED, ZE0EME, A ik, 4. UCN-O1 5 BRBCH S o 4 G2
JUIBEL B FEAR DAL [ ] . JiE4E ,2005,24 (1) -5.

(1S T F M, WRte e, A [ 5 S e el v o R o 240 e ) G2 JUTBEL 119
FAR (1], SEH B4 2435,2010,26(22) :410.

(2015 -01 - 16 WA FrAEZ 3. TR LIF)

(E#% 1754 7)

[2]Malena Monteverde , Kenya Noronha, Alberto Palloni, etal. Obesityand
excess mortality amongthe elderly in the United States and Mexico
[J]. Demography,2010,47 (1) :79-96.

[3]vale4, K& E, M L. R ES & I AT IR0 7 TR Al PR AL I
20 B[ J]. BRI IR ,2013,29(1) :27-29.

(4] F mide 5535 , BRSCHE. 3R 28 A 7 SR 20 M HE R 1 10F 58 BOIR
[J]. s L2424 74],2013 ,31 (1) :94-95.

(5 TBeHEm , B3k 3T 4EH R D IE I PRI T BE e[ ) ] P B2 24 5
#1,2010,16(2) ;73-75.

(6] Bk, 24 2. 7T 2R 0 AT AR 80 K B8 2K I H B Y
e[ J]. R E2,2009,26 (1) :63-65.

(7 ), FLE AR, A B A T 0 A7 HH 5 o B i e e A R A
HFED] PPAR-CmRNA 535 K AH G AR ARG A 2 [ 1] b [ &1
%#,2011,31(6) ;535-538.

(8 JERSCHT, MR B, 05 5. PR NR A o) X v MR 75 S I PR B 20
A AP PTR [J]. e b R 244 1),2014,32(5) :1074-
1076.

(9] Z= /. SEER B AT Je 2 [ M ] db st b [ H = 25 0 i, 2003 .

329-331.
[LO] G T2k il PR ERAE T [T]. B 6T 2o 2%, 2012, 31
(1) :69.

[T, AR . 38 2R 9T % HE JiE O B K il 2 R 442 NO AT NOS
ERMFEM[T]. Wil B sk 2008 ,43(7) :380-381.

(12 E 3. FEUEE U B TR YT 7 45 Bl 1 FRE 1 I R I7 25500
22 1], FE GRS ,2014,27(3) :349-352.

(13 Jmess, 00, W4, 55, NRI06 3% it 90 20 i 1 5 2 R 11 5%
Z 1], A P 2R R 2014 23 (45) 14563 4565.

(14 ] Hhgse, T SL, k. 1t 2 OB BRI AL e K RUBE 2 S
FARPURNR e 2 K- 5w 1 S 3 pF T [T 1. B B2, 2012, 44
(11) :134-137.

(1S MTAR , 20 BRIDE 3% 5 HIRPT 20T Sl ok A Ak o A S L
M B R Z AR R LI PRI, 2014,34
(4) :1142-1144.

(1613 5 BE, Bk, JRIk R E NSNS HERE [T ] o R4S 5 0o i
M9 2475 ,2014,12(2) :234-236.

(2015 -03 -20 K As  JTAE% 4t Tk X4%)



