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Effect of Shugan Jianpi Recipe on LXRa/FAS Signaling Pathway Mediated Hepatocyte Fatty Depos-
its in NAFLD Rats GONG Xiang-wen, YANG Qin-he, YAN Hai-zhen, ZHANG Yu-pei,HUANG-Jin,
XU Yong-jian, ZHANG Jin-wen, and LIN Chun-mei Faculty of Traditional Chinese Medicine, Medical
College of Jinan University, Guangzhou (510632), China

ABSTRACT Objective To explore the effect of Shugan Jianpi Recipe (SJR) on LXRa/FAS signa-
ling pathway mediated hepatocyte fatty deposits in nonalcoholic fatty liver disease (NAFLD) rats. Meth-
ods Totally 75 SPF grade male SD rats were randomly divided into 5 groups, i.e., the normal control
group, the model group, the Shugan Recipe (SR) treatment groups, the Jianpi Recipe (JR) treatment
group, and the SJR group. Except rats in the normal control group, the NAFLD rat model was duplicated
using high fat diet (HFD). SR ( Chaihu Shugan Powder) was administered to rats in the SR group. JR
(Shenlin Baizhu Powder) was administered to rats in the JR group. SJR ( Chaihu Shugan Powder plus
Shenlin Baizhu Powder) was administered to rats in the SUR group. Changes of liver fat were analyzed u-
sing automatic biochemical analyzer. Liver cells were separated by low-speed centrifugation. Their activi-
ties and purities were identify using Typan blue and flow cytometry (FCM). Expression levels of LXRa and
FAS mRNA in hepatocytes detected by Real-time quantitative PCR. Expression levels of LXRa and FAS
protein were detected by Western blot. Results (1) Pathological results showed in the model group,
hepatocytes were swollen with nucleus locating at the cell edge after oil red O staining; unequal sized
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small vacuoles could be seen inside cytoplasm. Some small vacuoles merged big vacuoles. All these indi-

cated a NAFLD rat model was successfully established by high fat diet. Pathological structural changes
could be impaired to some degree in all medicated groups, especially in the SR group. (2) Compared
with the normal control group, expression levels of LXRa and FAS genes and proteins obviously in-

creased in the model group (P <0.01). Compared with the model group, their expression levels were ob-

viously down-regulated in the JR group and the SR group (P <0.01, P <0.05). Conclusions

LXR o/FAS

signaling pathway was an important signaling pathway for mediating lipid metabolism disorders of NAFLD

rats. SJR could make hepatocyte fatty deposits tend to repair by adjusting the LXRa/FAS signaling path-

way in NAFLD rats, which might be one of important mechanisms for SJR to prevent and cure NAFLD.

KEYWORDS
ling pathway ; lipid metabolism

kS 1 i W5 1 9% (non-alcoholic fatty liver
disease ,NAFLD) J& —fisif& - P58 — (R i A
K B H TG S U S 240 I oy R A A o
FUNRHIE A1 PRI BEZE B A, 56 a5 1 1T AR
KEVERG DT PE BT 28 A S BT R Ak P 46 . KRB FSE
FH BRI S J2 NAFLD RdLi i e i
SRR IR 2 2% AR, B A% R R
JEL T B A A I a8 A Y K BR, A 32 AR X JHF 440 e PN g
JoR P BIL A £ F S O T TR F S R R A
TR LXRIFAS T B e 835 T2 M A A G 35 4 1)
T L P — 3 3R P20 R A B A A 7 R
PETT S0 AT ML i BT AR . i T NAFLD &l
il 1 A B B, R Bl = B A Rk RN GE 24 ) 25 WA T
NAFLD'®' | 4 4 b [ 245 fE % 35 F1 1 A 20 19 3R )7
NAFLD B £48 BIEIE B2 st o (H A 251 3% X
FE T 0 H R E TG R B S 2 B AR
BE R B A% TN I B AR FERTII T 58 S B
BT f A%y 25 HAT B NAFLD K BRUIFZHZ Y LXRa .
FAS JLPF TN [ 383k, 2038 g Qi 3L, 0 i i
TUROR 1 A S e BRAE AT S8 i Ll |, 35
B ARG 77 25 %) LXRa/FAS {5538 #/r5 NAFLD K
S 2 LR 1D AR AR5 i R AT 5, B 6 DA 4t i 7K -
HE—20 4R i S £ B 5 25 B 36 NAFLD i L,
NAFLD i+ & 2457077 S it S g 2= 4R 40

5%

1 Y SPF 2t SD KR 75 X, k&
(200 £20) g, T I Hh B= 25 K 2= S5 s v s, 52
BB Y4k 4520107792, i F 17 AT {iE*5 : SCXK (&)
2008 - 0020 ; 1l F% T 5 g K 2 S5 45 20 4 48 3 v o0
SPF-%% 2 ¥ b W, i A1 IF AT IE 5. SYXK
(#2012 -0117,

non-alcoholic fatty liver disease; Shugan Jianpi Recipe; hepatocyte; LXRa/FAS signa-

2 R S5

2.1 & # Nycodenz (#lf )& Axis-Shield 72
7)), VA5G . RPMI-1640 15 735 (%[ GIB-
CO/A+]) ,#E A E(#5E Roche /A #]) , Hepes (3£
Amresco /A7) ,DNA fifi I \EGTA ( 3£ [F Sigma
~]) o TRIzol R H2 UK (£ H Invitrogen 24 ] ™
i) s W SRR & ( HAR TOYOBO AA]) ). EH
S R S AN PR B R & B B s R AR
Y AR A BR 2 7). Anti-LXRa ( 32 [ Abcam A #]),
Anti-FAS(3¢[E Abcam /A ) ,Quant cDNA %5 —%#
AR £ SYBR Green 765 it PCR k5 & ( H
A Takara A F]) o = JRIFERIECTT  SE Al AR 88% , %
H10% ,JH[EEE 1. 5% , JHER 0. 5% ; iZ 1k} H g 7 =
BERAE SR SO T, N TR B ot gl 60
HESRF TR (4 BRI o 25. Ok Gy )

2.2 fUEF KBTI AL (FEE Leica A ] )
AU600 4 H a4 L Hr L ( H A Olympus 22 H]) 5
FTAES (IME I A BRAF]) s CO, K F 4 (3£
Thermo 4\ ) ) ; PCT-200 % £ BF PCR ¥ ( 3
BIO-RAD /A ) ; Chromod 52 % )6 & it PCR X
(%[ BIO-RAD 2 #]); B AW R B .OHL (K H
Thermo A F]) ;{81 EAH 22 B s (12 E Leica AF]) ;
ELITE 7 =C40 M4 ( 22 [E Beckman-coulter 22 #]) ;
B SAR R G (HE AUTEL A+ .

3 e ERLZ U5k SD ORI 75 HUE N
PERISR 1S5S R B 75500 5 4, 73 1ok -
TR BERYZH g A A N T A (SR
WA S EEART) , B4l 15 H o AT T % H ik
JE R T HA S5 7 1 IE H LR BR 45 T R Fr R
WRFR , AR A L) R DR R 2 e it , BRSR i []
8 SR e R, 424 10 mL/kg 25 T AH R
12 SO 2l K HE B T, 23 900 A it A - S8 i JH R



rp [ o RS A 2 2014 4F 12 45 34 4555 12 i CJITWM, December 2014, Vol. 34, No. 12 - 1483-

(%16 g AjZi5g M5E5g JIES5g Ff5g
WrEc6 g S HH3 9)9.6 ghkg; R4 . 2% FIARHL
(AZ159g #%E159g HAR15g HEE12g
HP{-9g WM{-6g 1hzh15 g FEFE6 g ETF
9g %«HHE9 g)30 g/kg; & Jr4l: S0 s i HUk &
BEARMETT,39.6 gkg. FRSZIZHH Kby
Bc 5 e RASORE ), BRI AT = LB 25 A0 A PR )
AT T K E R A — BB 2 5 AR R
W22 g5 4, R o N R SRR = 3 A% 4
E B R T 53 3 2 AH N AR B R B 4l K

4 KR bR KO

4.1 JFH8UREIAEL 8 JElJG, M4l 9 KR,
JE R 33 3% 3 I LU 2 A RR I, R A4 1.5 em x
1cm x0.5 cm 44, 4L O Yeta A 2 20
ks

4.2 JiFfgiE WAL HAREAMN 1 cm x
1 cm x1 ecmFZ, A S BEE B, 25174121
S JEECETE o 4 B s A A A BT AR I 45 4 I A1 4
TC.TG & #t,

4.3 AR B 5% HAR Dy kA w4
M43 B 45 % B S AL B ARG, L RPMI-1640
B FE (5 10% fR 4R I35 ) 10 mL, fETE A 53R L,
P TF AL (o M A I e, B AR 58 A T AR I P4
g1, AR 2 200 H K 300 H i i X, GB-
SS i FEE, 108 r/imin B.0» 3 min, 3t 2 k.4 CH
Lo BOULTEY N GBSS £ ,108 r/min &.0 3
min, 3£ 2 ¥K,4 CE.LUER,10% RPMI-1640 55773
TR TSNS, UK 90 1 Y@ 34T 40 B4k, 40 iy
R PE I & Fy2 ~5 x10° A~mL, Bt Rk 43 85 Br 4K AT
i, AN T AR SR, B T 37 °C 5% 1) CO, K53t
i, 95% IF4NAERE 3% 12 h 5, AT LA BE | vk
FAR U RE 1 240 L, B 4t 45 R AL, R4S B 44k 5 i 4
JEL S L 40 S, PBS YR IR, [ A
15 min, #0025 BIEE, I ABE RG], R 418 40 5
INA—$t (b KK ck-18 il Lysozyme) , EiRMEH
30 min, it A = %1 (£ R IgG-FITC) =ik &
30 min, BB FIVER IS , LRI

4.4  SZEE R PCR 5 ik KN 45 241 K BU 41 it
LXRa FAS ik SR TRIzol % ¥l — 4 4L U
Y RNA I E RNA FE 5 & i A B, A8 ) 30 i it
& cDNA . Gene BANK Hi#:#k F| kil GAPDH N &
Fl LXRa.FAS mRNA 351, 5|¥ i EigsEs £ 1T
FEABRA A I A B (W#EK 1) . PCR # A &
UEHH BT, R 10 pb IR R, O 41

(1)95 CHpzL 1 min FWiAEE;(2) 95 CHpzL 10 s 42
P£;(3) GAPDH 57.5 °C ,LXRa 54 °C ,FAS 54 °C ,ii
k20 s;(4) 68 CHrLE30 s i, (2) ~(4)39 ME
R (5) RN Z /0T, 72 ~ 95 °C 4745 ~10 s %
I 5EEE K ] Opticon Monitor 3. 1 #AF 5047, AR
27 SRR A TR R

®1 51975

N 519 i 3

LXR L 149:5'-AGAAACTGAAGCGTCAAGAAGAGG-3’ 148
®  FU314:5'-GGCAGCCACCAACTTCTCAA-3'

FAS 514 :5'-ATGGCTGTCCTGCCTCTGGT-3’ 193
N5 14.5'-CACGAACGCTCCTCTTCAACTC-3

GAPDH L5 147:5'-GATCCCGCTAACATCAAATG -3 134
Tl 14:5'-GAGGGAGTTGTCATATTTCTC -3’

4.5 Western blot 74 Il A 41 s LXRa . FAS
FEFRE BT mL 24, 7 R FTEC
A PMSF, fifi PMSF B2 E 1 mmol/L, 508
WEAT B R A, 42 B8 5 ~ 10 x 10° 4 A 1 mL
RIPA Zf#¥, 4 °C,14 000 r/min &.0> 5 ~10 min,
FEETRME, A2 = K BCA HAWRE RN &
UL S AT . R E B & PVDF JiE
L m 5% MERE TR BAW, S TR 1 hy YERK,
Jn—Hi Bk (LXRa 1:5 000,FAS 1:2 000) ,4 C
PEROBEE 5 YRR, In —HiH B (1:6 000 ~8 000) =
HIEE 1 h YERES , ETT A2 RO RO . B Y
TER S RS AT G R T

5 SiiteEdiik FH SPSS 13.0 Siit#i bk T4y
M HRTERIL X £ R, ZALRIBEL LR F R &
I 2531 (SNK #5) , P <0.05 N2 AEG L.

& R

1 SHFHLGUR LR A (B 1) IEW4LR
BRI 200 MR 2 R 0 4% €, /0 VT 4 6 A 2 P ] AL A
MVLLOENRTR o AR 2 A BRI A4 i Je G , 00 B % 2 TR
ety AN AT WA LT AR , 0V 20 i i
BRI o 25 254K U AR T & 4 1R W 4l
ST 2Z [], o DU 2 B 48 i 7 5
IEH ORI, $R 78 BT 4175 259820 NAFLD K i
W DURY 7 34T

2 FAMNESEARLR(ER2) SIEWHE,
B R BT TC TG S BF T, A ity
HX(P <0.01) ; SHRI A, B AT 1R BUIT41EL TC
TG &g W FH WK, 22 A ST E (P <0.05) . %
AR R, 25 gt AR (P >0.05)



-1484- o E PP LS A 2k 2014 4F 12 A5 34 455 12 11 CJITWM, December 2014, Vol. 34, No. 12

‘ e ANIES 4 BRI
TR CHGNTAL: DR
M EhGHA

B ALURRUFAISUN O R aEg  ( x100)

(mmol/lL, x s )

K2 AU S

251 n TC TG
EH 8 1.02 £0.09 1.38 £0.23
T 8 6.94 +0.95" 5.90 +1.51"*
i i 9 5.21+0.90% 3.43 £0.45%
Jiagd 8 6.16 £1.71 4.33 +1.11
G 8 5.82+1.93 4.32+0.78

SRR AL, P <0.01; SHOMYI HEE, 2P <0.05

3 AR Kk AR e E TR (181 2,3) R
NAFLD K il f4 4lif J5 iF 4h i 6.0 ~ 7.5 x 10°
Ao U2 FhAL, BRAREF AL, 1T B i e O, 2
AN 22 0 B 0 I R, T L g, i R i AE 95 %
PAE o B e NI o B ARAT I T Al a2 52 SR IR JE sk
ProGrks , 0 FIEWT 12 h 5 A0MLE 5 | 5 BE sl B

B2 aiftf5rirdn  (x100)

100-
Id"| 93.22%
[
B
0
5 | ||
> | |
L |
| | \
J . II l'.l M1
0 J ﬁl"ﬂn A .
100 10" 102 10° 10
CK-18

3 FCM 4l % e 45 4

JE 2k, FCM % 40 it . SL A6 41 A 10 000
A~,CK-18 Z R F R R4 ia 4t 9 322 4, (5 B A il i
He Ak 93.22% , R FFA e 20 93.22%

4 RBP4 LXRa . FAS mRNA #ik (% 3)
KFHER SIER AL, SR T 201 LXRa .FAS
MRNA ZXE W B &, 2R AEHRITFEL(P <
0.01) , 43I IEH 2H 1Y 13. 08 1 22. 63 fi5; 5 #i #Y
H AL, 5 254U 4 LXRa mRNA B4 A [ 2 1
(P <0.01, P <0.05), Ho LIgi AF 40 R R 2
S g, 2R A S E L (P <0.01, P <
0.05),

+®3 FBHITF40M LXRa .FAS mRNA kKT Hrig

A% n LXRa mRNA FAS mRNA
IE# 6 1.00(0.41 -2.46) 1.00(0.69 -1.45)
R 6 13.08(3.76 -45.60) *  22.63(11.31-45.25) "
BT 6 1.95(0.98 -3.83) 4444 3.37(2.25-5.10) 244
M 6 6.28(2.68-14.72)" 8.51(3.97 -18.25)%
& 6 3.29(1.67 -6.50) 4% 5.31(3.03-9.32)%%

HSIERAIE, *P <0.01; 5B L, 2P <0.05,22P <
0.01; 5L Lb#s, 4P <0.05,44P <0.01

5 HAMMIE LXRa FAS HHAERIX LK (F
4) SIEWA L, HMA LXRa FAS &£ LY
AR, 2R AEZRIFE (P <0.01) ; 5HERI4]
Feds, 4 254 LXRa \FAS IR A4 RRIFEE T
F(P <0.01),

Fz4 A LXRa .FAS B RFKFHE (xxs )
2151 n LXRa/GAPDH FAS/GAPDH
1EH# 6 0.31+0.04 0.19 £0.03

LAY 6 0.94+0.02* 0.47 +0.06 *
B 6 0.55+0.03" 0.34 +0.02%
g 6 0.64 +0.03% 0.38 +0.04%
ah 6 0.79+0.06% 0.36+0.03%

T HIEH A, "P <0.01; SHMA E4E, “P <0.01



R E Y PSS A ik 2014 4F 12 46 34 #4512 1 CJITWM, December 2014, Vol. 34, No. 12 -1485-

GAPDH e

LXRa e — — —— — 68 kD

FAS ™ S — —— 45 KD
A B C D E
YA CHIERLLB MHOHAL, C A BIIFAL; D A
HE WA
4 JH4EHE LXRa (FAS & K BE ARG L%

i

NAFLD %) 5 i B REE 2 JH I 107 FRER , 4% i
PRI R JHE U A R 1 1 R P R 50 o8 g I T 4 i
SEEUURL AR B DT SRR AL S sh &,
A S5 N R O B — o FREE, T BT 4
R0 2 & - i Z5 L, OF i in & NAFLD (9 Jig i 4R
et ARBEgT P I NAFLD K BUIAS & BHRIE
WA B E P25 (P <0.01), W] NAFLD
KR A R R I O, W B T 55k BH B i g
AR AL, MWL O Yo @it — B UE S T 40 i A7
FEIH B IR DO, A SE T NAFLD #5279 41 K U
0 B A A I S 0 7 s P R 1D TR
JH-4H LR 53T 32 31 22 455 s AR 2 [m] R 48 s
M) , A% A2 AT T4 PN g I - i AL 1 7 A0 5 A I e 3
£ ARSIGHIIE T B2 K LXRa S HLIEDR FAS 4%
A% JE A AR I R 1) A G A TR DI 52 10 A 7 1
Ao LXRa J2: I Wi R A i 1 — 36 6 il 114 36 [,
H FAS J2 B T HFFE R, LXR T 88 7 4 5 i 56
fiti FAS My, BE AT DL iE i B3 5 FAS a3l +45
4, AT DA A #538 oF SREBP-1, i 4% 1% FAS 3L
Fhksm"® . SREBP-1, KL & A T 51 FAS
JEPRL SR, T 523k FAS WS PR IG5, IR S RIS
U B A J 8 22 RN, 7 440 e o S i DR i i
JF . fEBR S LXR X B9/ BRI, iF SREBP-1,
1 mMRNA LRl Rk K7 B3 TR, 5 Z AT 12
% SREBP-1. A1 FAS mRNA /K3 &% F g,
AWFSE &5 H 2 W], NAFLD #5571 49 45 1F 8 41 BT 40 1o
LXRa \FAS JE[H F i 1) 235K P B8 T 5 (P <
0.01) , X4 S Fik o 45 A —8, 4554 O
Yo FT B 19 25 S 7T WL . LXRa/FAS [ 538 i &
NAFLD K BUH- 20 M B 105 D0 AR, 5 S0 200 it Jig o 1 fiy
Lo (HHE RS ¥ FEE— 25, 8055 LXRa/
FAS {5 5 % T 250 5 0 B o6
R el e e RN S i 7 3

ST (H TG XTI O R o BB I 2R BN N AR
[ R & NAFLD &2 % J8 1 3 AR g L , B I f B3 75
BEEEER AR . TR R TR M s
W, AL N OORS T0) o R R AW b Ak A= % is B fb N
TR, Ak T —Fh Sl 2 - v, 3k — -, A TR
Bk S5 et T Re, A AH B DR A B F 4R
AW, AR R T A RS, — ELUTFAI NS U B A
AR, 95 NAFLD MEARE" . B
JHEERE Ty 25 F 2 i h R AR G 44 D7 Se g i . 2 %
AT K, 2% AR s Bl . BRA A 9 R B
SEEA BB S 2 AR BN 32 20 1 i B 4G - BT 2R
MR NS ATHHE A B RCH KGR RN TR
B AT AT ER TR AR S 25 o 4,
AZ B 1R & s AR B A B AR E 1Y 8K
SN2 AR AR BRI TR T 25 B B
JHF- 200 B G J TREL , FAVK I g A 80 %, (HL A g I 497 3%
ol B2 #2278 NAFLD %) 138 A2 , 95 AL T g LA AR
R, GHTIA PR A R — 8 5T Il X
NAFLD K EUTF4IM LXRa . FAS 3t [H K 2 (1 i) % 3k
KW 5 JRYERT (P <0.05, P <0.01) , R W]
T fE 5 7 25 fie % 8 715 LXRo/FAS {5 5 1 B% , ik 31 2%
fif NAFLD K BRI 20 LB A O R 1, 608 4240 f B
AL T M. 3 LXRa/FAS 15 5 il % 2% fi
NAFLD K 5 41 At i i 10 BRI B 2 % T £k 19y 24
VE ML 2 —

& % x #t

[1] Latea L, Negrea S, Bolboaca S. Primary non-al-
coholic fatty liver disease in hypertensive patients
[J]. Austr Med J, 2013, 6(6) : 325 —330.

[2] Tan TC, Crawford DH, Jaskowski LA, et al. Al-
tered lipid metabolism in Hfe-knockout mice pro-
motes severe NAFLD and early fibrosis[J]. Am
J Physiol Gastrointest Liver Physiol, 2011, 301
(5): GB65-G876.

[3] Musso G, Gambino R, Cassader M. Recent in-
sights into hepatic lipid metabolism in non-alco-
holic fatty liver disease (NAFLD)[J].
Res, 2009, 48(1): 1 -26.

(4] FBHF,FMO. 2R BRI R EEACH b i VR
[J]. EFRHERZeE, 2008, 28(3) : 243 -245.

[56]° Yap F, Craddock L, Yang J. Mechanism of AMPK
suppression of LXR dependent Srebp-1 transcrip-
tion[J]. Int J Biol Sci, 2011, 7(5) : 645 -650.

[6] Tomeno W, Yoneda M, Imajo K, etal. Emerging

Prog Lipid

drugs for. non-alcoholic steatohepatitis [ J ]. Ex-



- 1486-

(10]

[11]

(12]

[13]

v [ Y P A Ak 2014 4E 12 45 34 #5512 3 CJITWM, December 2014, Vol. 34, No. 12

pert Opin Emerg Drugs, 2013,18(3): 279 -290.
Shi KQ, Fan YC, Liu WY, et al. Traditional Chi-
nese medicines benefit to nonalcoholic fatty liver
disease: a systematic review and meta-analysis
[J]. Mol Biol Rep, 2012, 39(10) : 9715 -9722.
XGEAE, INGEE. 282 B s 2 AL A BT L8
[J]. Zh224R, 2012, 47(6) : 696.

TR, F 30, iR, A5 B 20 A R
FFPERTRS K BRUFA14T LXRe mRNA K 8 [ 4235 (1 5 10
[J]. WhEEF2ESGE, 2011, 31(22) : 4371 -4375.
W TR Rk, BRIR) 5, S5, B AR 7 245 % JE I RS
PENRI LT R BUIFH U 7 R & U mRNA [z
HRRAEI [ J ], e R ek, 2011, 26 (4) -
843 -846.

o AN BRI, 3R, S5 AN R 1k 7 2 0 A 7 TR B
kupffer 40/l ERK12 & 0GR [J ], Eg T
AHZuk, 2007, 23(8): 1551 - 1555.
R, S, S AR AR I R
FFT 200 M R 2 3 B 00 L ) Bt 4 i Je B (D). TR E
2%, 2012, 33(1): 40 -43.

2. TRERR DT TRV AL A SN R [J ). e
P22k, 2011, 91(26) : 1803 -1804.

(14 ]

[17]

FhIGe , AR ITF 20 A A 50 A AL o S G Y 25 1
ekl J]. hE Yy SR EERE, 2013, 27
(4):755-759.
Tk R, BB, 5. X SZORRG S X/ BB
PRI I ERS D5 B2 5 I Bl 2R3k 1T [J ], rh AR 2 g
7%, 2008, 88(12): 848 —852.
Musso G, Gambino R, Cassader M. Cholesterol
metabolism and the pathogenesis of non-alcohol-
ic steatohepatitis[ J]. Prog Lipid Res, 2012, 52
(1):175-191.
TEEsmn , B, f8kETT, S R IFARME R 2 IR W
BEARRHILLI]. WEEEEZ, 2008, 153(5):
1238 -1239.
MR e kA, P, S AETEDRG IR 7 T 1 o s 25 B
REBSXEI ] PESRE, 2007, 48(8) : 746 —748.
EARFE, DI, =R, BB ITHUK S HPLC 4F1E
FIRERFIE A5 b Ay e [J ], ki, 2012, 34
(12): 2384 -2388.
e A &, =M, 5. HPLC-ESIIMS 73 #r A2
BAE oY BORIET I ], I 2522 4R 55, 2009, 44
(21): 1622 -1626.

(4k5:2013 -07 =19 &[11:2014 -09 -01)

3?:
3

O €0 J 00 (P XU [0 N Y0 R (9 J €0 A 10 g 0 J € g 1N 0 J O I 1 I 0 2 (0 T VI 0 2 00 I O I ) I V0 I O I 0 I V0 I O I 0 I V0 I () I

*‘W‘W‘W‘(ﬂ"ﬁwWWWWW‘W‘W‘W‘W‘W‘W%"W?#WW7’»‘W?)ﬁ?)ﬁ‘ﬂf‘m“m“ﬁ‘ﬁ’ﬁ?ﬂ"m‘%“?TW?G'W???#W‘W‘W‘W‘W'

Ft—REEVPAEEZENREZASNEE "R
RHEELSS MRFEELIERNEE

PEPHELSFLMEFELERAT 2014 £08 A 2224 BEBALANTEIT E+—RALEATH
E4AhRFFRANEE _BYTBELLMRFHERE, AREEELSTEATHEL O W RFRELN L
FEE REATHELS RRFAR—F—EHRLE,

AE20 2B THhRFHMEER FTEFERFE AAELTEN00 A T ARSI, 2id T
PEHELLSFAENBOLRFELERSEIERTANEHIREIR. XKABFTEATHEL S R PH R A o
2ER HEMBIZRE R, LFRFARBRGILELBZU T BREMBYO hRG—XBEF FLHR? =K
TKI” 693845 F B BE A5 ik B IR ER AR T R el Kb Res” ; b 3118 B IR I W ARt 7
“2013 F B fikm F A (EHA) 2 AWM B MBS T RAE” L P EARF L F & E LSS E KR KNI M
T “HMeis M R G R AL BRE T AT R 4 AR S R B R A SUB AR AR T T “2013 £ MDS Bk 4S5
HiE AR L P EBRE SR IEBON T RPN EMEAERE AR FEATERFRBLER
NGEHBRRET iR THELGEAARLGTLE AR, $EERFHRENERLEN TS, ETIEAFR,
FARN R A RS TR, ASHERER AT RAT THELS LS RBGETNETRAL, ABRNTHESL
SR FESFINE(RARTHFFE2E)FAHAARST AW REREZE RBHFIRAGRGFTE, R, A
RREH 20 RERALERZANEL, AL T AF AR b B MG A FF LA &M AR ) 5 & 5
G e H RGN E RO F R RAN KA,

WERREELERAGRSEARES T EELES R FERF TS AF T I, AKX E AP G E LA R
R, BN SHFTHELEESMRF IHFZLAL, ATEFERAEMGR KRB ARFRE YRS, 225
AH L BERINE,

(ErR AR

O O NN O iy O N ) NN O Y O NN ) M O A © NN O NN O M ) NN O M O M O M O iy O M ) 2

[ONN e

Q2N O M O N O N ) M O M O i O 2

O O O O ) ¢



