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F IMCD % jfi{£ PPARy & %k ik. ELISA 7 % % Ml 4 ff b3 & MCP-1.TGFp, 4 % & . % & : % % PPARy ¥ 4 & J f &
IMCD % . PPARYy mRNA #2 & 1 % % &, IMCD = & X J 4 f2 PPARy-IMCD # % = & 4 4 th, 40 1 + 3% & MCP-1 #=
TGFR & & F & # 2 7 ;IMCD+TNFo 2 # 41 3 5 L& & MCP-1 0 TGF-B, £ # B3 w5 IMCD = & & M 4 48 b,
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Protective effect of peroxisome proliferator-activated receptor ¥ on TNFo-induced injury of inner medullary

collecting duct cells

LIN Qin' ,GU Yong”, LIN Shan-yan® (1. Department of Nephrology, Fuzhou General Hospital, PLA Nanjing Military Area
Command, Fuzhou 350025, China;2. Department of Nephrology, Huashan Hospital, Fudan University, Shanghai 200040)
[ABSTRACT] Objective: To observe the protective effect of peroxisome proliferator-activated receptor y (PPARY) on TNFq-
induced injury of the inner medullary collecting duct (IMCD) cells. Methods: Cultured IMCD cells were randomly divided into
blank control, TNFq stimulation, PPARY transfection ( pPPARY-control) and PPARY transfection + TNFq stimulation
groups. Stimulation was induced with 50 ng/ml TNFa for 24 h and mouse wild-type PPARY plasmid was used to transfect IM-
CD cells. Cell supernatant MCP-1 or TGFB, was detected by ELISA method. Results: IMCD cells transfected with wild-type
PPARY plasmid had high expression of PPARy mRNA and protein. The contents of MCP-1 and TGFR, in the supernatant were
similar in blank control group and pPPARY-control group. Compared with blank control group, TNFq stimulation group had
decreased contents of MCP-1 and TGFB, in the supernatant (P<C0.005), but the contents of TNFa stimulation group were sig-
nificantly higher than those of PPARY transfection + TNFq stimulation group (P<C0. 05 and P<C0. 005, respectively). Conclu-
sion: IMCD cells over-expressing PPARY have anti-inflammatory and anti-fibrosis effects.
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N.PPARy 7 IMCD b — & & (9 3R ik, A /N (]
Btk ., IMCD % Z i, R A EEE LK
20 2k 25 oAb Y S RURRAE , BT oE A 40 M R 0, el
PR B 25 A 7 A T A0 O K 43 I AN i A B
J . R AR A5 G TMICD SRT 433 4% 95 4 1k IR i gl
B /N ) T 98 A 7 o A RT3 6 B0ET 4 Ak i AR K
TR R4 g fb & A HHES 5 T 12 05 8 i 4F
YR e R

AR S0 R BRI e e HOR O PPARYy, B4 Al
Fkn i g/ B IMCD ., WL %€ PPARYy: 5 38 35 X 5/
BT R A S B bR RE BObT A 4 kA
H.

1 T E

1.1 #M#  TNFa(Sigma 227, J§ K Lipofec-
tin2000 (Invitrogen 23 A)) , K B $T/N B PPARY AT
F UK (Santa Crutz 23 5, 20 M i 5% L 10 4% 25 (1 i
PR & (€ EH Activemotif 24 #]) . MCP-1, TGFB,
ELISA ik %] £ (3£ E Biosource 2 A ), BT ki H
50 & (R KA ED . mIMCD-3 41 i
EONBRUE RN B84 A4 L 2 A i) B PPARY B 4E
A Fi ki pIRES2-EGFP-PPARYy, /WT 1 3¢ [E H 44 74
M Vanderbilt K214 B Bz 244k

1.2 @mpEiin 6 fLET M. LM% 4 X
10° /4L, & 10 % KT 175 19 DMEM 5 338 1 35 55
FroA ML A= 2 90 Y0 22 A7 Rl G s, FH TG It T 3% 3% W B
%12 h G o AT 905

1.3 %44 IMCD % XA  IMCD+ TNFq
A U PPARY B AE BBk ) pIRES2-EGFP-
PPARY,/WT-IMCD %} B 41 (PPARy-IMCD 41) Fl
pIRES2-EGFP-PPARY, /WT-IMCD + TNFq #I #%
1 (PPARY-IMCD+TNFa 41), TNFa $|# : TNFa
50 ng/ml, YEA 24 h, BB FEYL. (1) B 2 ng IS A
DNA % T 250 pl Opti-MEM T T Il i £5 5= W L 52
FRE), (2)6 pl Lipofectin 2000, % F 244 ul Opti-
MEM [ TG b B RIRS) SR/ T E S
min, (DIRA LRWAIEIAKZRIERY . ZRTHE
20 min, (D4R A AL INA LR IRA R
500 pl, S IA Opti-MEM [ 500 pl. 525515 %3h 6
LR IRAT.37°C 5% COL M T RE3% 24 h 5 T 52
B, A B Ou X R CZH 40 L SE S AT 24 h TE 4 Opti-
MEM [ ¥i 5%, LR 4 40 53 5 JG 1 3 35 5% 24 h i
B B T WA T A 1 E B & BRI ELISA K U
FH 40 M3 B3R BUE (M mRNA BT —70°C vk A %
JH.3:47 RT-RCR 1 Western EJR B4 4 i

KEEHIE N 4.

1.4 RNA #¥ 4 RT-PCR % TRIzol i3l & (1%
Boehringer 22 F]) $& {1k Y 75 3 52 HU 40 g & RNA.
i % A & (32 [E Promega 23 B Ul B JE 4T
PCR &I, 519 bifgA: Tk 5 A wl A, /DR
GAPDH 5|# . IE4E 5'-gca gtg gca aag tgg aga tt-
3', 4% 5 -gtc tte tgg gtg gea gtg at-3 L FFHY W A
Bt R 490 bps W 554 WA M 95°C 3 min, 94°C 30
$.55°C 30 s.72°C 30 s,27 DEF, 72°C ZEff 10
min, /N PPARY 514 . IE4% 5 acc act cge att cct
ttg ac 3', 714% 5'-taa ctc acg get cag aca cc-3', FE
P14 R Bl 265 bps WA BUAE P 95°C 3 min,
94°C 30 5,53°C 30 s,72°C 30 s,36 PEH,72°C 4t
10 min, PCR F=#12 1. 5% B B 58 B2 L K 43
BB IR R G853 A 1%, LLH 19 PPARY
B/ GAPDH h Beit) 2571 O % B8 A #EAT L%
1.5 Western ¥P i kA2 & & K I8 41 it it 55 . e
28 4R B0 & 00 Ul W 4R A L e e T &
(%5 I Hr 5 R 1, o el AR 2 wDD 1 T A AR
JRHBE, — 70 C R URIRAE . B 20 pg 40X 22 E
22 10 % ) SDS-PAGE %R HLIK IS . 5% # 2 i IR 21 4
FBE L 7Y% B AR W5 B-PBST W = i 3 1
h VRIS A 7 % AR W5 83 -PBST % e Bic i 19 K B
Pt/ PPARY BLFEREHTAR (1 500) (Santa Cruz 24
AD4CHR - HRP ARic iy 5 R B 1gG(1 -
1 000, CA FD AT I 28, 5 Ja Iin A B 95 B3 Ak 2
RIGIRF G A D AT, 23845 R AE Bio-
Rad BB AR 53 BT 2 46 b iE A7 6 %5 B 43 A o B LA
HZE S AR (DX mm?) R FER,

1.6 IMCD 4 & £ # & MCP-1, TGF, ELISA )
& IMCD 4l I 5 5 1 5. MCP-1 8§
TGFg, ELISA i & f& #7715 #4702 , 450 nm
K ELISA 314, iH5 & 2 w4 jg & 13 MCP-1
5 TGFR: M9 & & (LA 4 M E0R 1B ), 45 R DL pg/mg
protein #/R,

1.7 %itFam AHREN z+s Lo A
SPSS 10. 0 #AF #4748 1127 43 B, R FH B IR R O 2
I3AT B SNK K 5 b 45845 4 ) 22 5

2 & B

2.1 IMCD %8 g3t 4 pIRES2-EGFP-PPARYy, H 4
M R 45 PPARY ik PPARy-IMCD % 4L 20 40 i
TR EIOCE N LM R E (B 1), & West-
ern B3 A0 (1 2) , AR R 3K 2 458 IMCD X B
ZH WY W 18 = (44, 433 3410, 564 2 ws 193, 666 7+
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17.047 7, P =0. 000), 5 IMCD X} # 4 4 It
PPARy-IMCD #% Y 41 4 if PPARY mRNA 3% ik
R (0. 362 840,178 8 ws 0. 899 3+0. 546 7,
P<C0.05),

B 1 #H$FER PPARY RHAH
IMCD iR ZBERER
Fig 1 IMCD cell transfected with wild-
type pIRES2-EGFP-PPARY,

plasmid expressing green fluorescent protein

~

— - | ——— PPARY

(M=48 000}

B 2 Western El ifF %42 Il PPARYy E B RIAER
Fig 2 Western blotting results of
PPARY protein expression
1.IMCD control group;2:IMCD cells transfected with PPARY

2.2 PPARy & %A 3 TNFq &l # IMCD % e -
ik MCP-1 #= TGFB, #9 % » IMCD Xt i 41 fi
PPARy-IMCD 4 MCP-1 ik #3r, ¥ 9% 4.
A TNFo FI S5, 4 F 35 % MCP-1 #1 TGFg, #Y
SR W E (P <<0. 005), H PPARy-IMCD +
TNF« 2 MCP-1 Fl TGFB, Y% ik /K ¥ 3 8% F
IMCD +TNFq 41 (P<<0. 05 8{ P<C0. 005, 1),
W] PPARY ¥ YL 1% . % T TNFo ##% F MCP-1
M TGFR, MRk,

3% it

TNFo 75 B /N 8] BT 98 A F4F 44k & J i 2 vp
BAWKNEN., ©ae Ml s N8 bk 45w
MCP-1, Ff it — 2D B R G A AR . BT /S
BRI X S RS
.

FATAE TR 50 WL T AR 7 i TNF o Hll3O%T
IMCD #4858 1% 71 Al MCP-1 B9 % Wi, & #t TNFq« 50

ng/ml J# 24 h 40 MCP-1 943 WAk T 1 Fh 3%
IKAb, HAT 2 B A0 8 AR VR T [ R RE £k 41
Ji— R B AE 15 R CAM T 0o 83, 3%0) . PR, SE
P TNFa 50 ng/ml fEH] 24 h AR 9 RIBR AT

% 1 IMCD 4 k5 ®& MCP-1 #1 TGFf, &£
Tab 1 MCP-1 and TGF, contents in
supernatants of IMCD cell culture

(n=4,x=%s.pg/mg protein)

Group MCP-1 TGER:

IMCD control 1 358. 96+ 388. 85k
335.58 153. 71

IMCD+ TNFq 14 912. 26+ 1263.96+

2392.81*~ 118.52*~

PPARYy-IMCD 1 363.78=% 287.51+%
190. 76 188. 22

PPARY-IMCD-+ TNFq« 6 026. 20+ 799. 27+

842,594 49. 4400 AA

** P <0. 005 vs IMCD control; &P < 0. 05,44 P <C0. 005 wvs
PPARY-IMCD group; 4 P<C0. 05, AAP <0, 005 vs IMCD+ TNFq

group

VL2 R R, ZHE 4400 PPARy £k i
RN A0 LA X A R AR R R R, TR
2 PPARYy & 223K & 15 B AT X BT 43 1) 08 47 14 A
We? ST I IR, fE A SR iR it T PPARY
AR R OR AL Y 4, A% PPARY @ R AR B &R
HARAPEEN .

38 2 Ok Bl U0 40 B DA K 3 PPARY mRNA J
TR ARIR i e A0 i 2 (58 G B 1 R 5K 55 O IR
S: PPARy BF A BRI I 55 s s 55 9 T PPARy ¥
A U RS B IMCD 40 i 75 %6 1% PPARY,

SIS R UL L PPARY R I A B HA W TEN
PUAE ML AE AL . R IAE . (1) PPARy m £ ik
eV /> TNFo H3 T IMCD 40 i 5 i A& i MCP-1,
/DT 9P A0 M Ak R 1 2R 8 L R AR P R e v b
LR 20 0 25 A VE A A e B IE AL VR SR B .
(2)PPARYy B R ILAEI D> TNFo Hl 375 5 00 BLT 2
A KK+ TGFR, W& o, 2RI 25 R = Fb
WATHRE L Zheng 55 78 R B 40 L 49 44 S 52 56 b0
LR, Py T PPARy &M 0 ] P (dominant neg-
tive) BURLF . 7E PPARy fR TG PRI B TGFR, L
PGSR, G 1 BRI £ 5 T PPARY & H & ik
REBHLIET TGFR, 5 % 09 £F 4 3% 8 8 A R kW, 1R
PPARy X} TGFR HA il P AEH . Ho Al JUE 45 0 5%
L8 PPARy = Rk A B4tk /E o,

M2 RSEE G i PPARY ¥ Y & IMCD 41
Jfl, fff PPARy 7E40 ML rh 5 K35, IESE T PPARY &
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Quantitative determination of Astragaloside [V , a natural product with cardioprotective activity, in plasma, u-

rine and other biological samples by HPLC coupled with tandem mass spectrometry

Zhang W,Zhang C,Liu R,Li H, Zhang J,Mao C,Chen C(Department of Natural Medicinal Chemistry, College of Pharmacy,
Second Military Medical University, Shanghai 200433, China)

[ABSTRACT] Astragaloside [V is a novel cardioprotective agent extracted from the Chinese medical herb Astragalus membra-
naceus (Fisch) Bge. This agent is being developed for treatment for cardiovascular disease. Further development of Astragalo-
side [V will require detailed pharmacokinetic studies in preclinical animal models. Therefore, we established a sensitive and accu-
rate high performance liquid chromatography (HPLC) coupled with tandem mass spectrometry (LC/MS/MS) quantitative de-
tection method for measurement of Astragaloside [V levels in plasma, urine as well as other biological samples including bile flu-
id, feces and various tissues. Extraction of Astragaloside [V from plasma and other biological samples was performed by Waters
OASIS(trade mark) solid phase extraction column by washing with water and eluting with methanol, respectively. An aliquot of
extracted residues was injected into LC/MS/MS system with separation by a Cosmosil C18 5 mm, 150 mmX 2.0 mm) column.
Acetonitrile: water containing 5 mmol/L. NaAc (40 : 60, V/V) was used as a mobile phase. The eluted compounds were detec-
ted by tandem mass spectrometry. The average extraction recoveries were greater than 89% for Astragaloside [V and digoxin
from plasma, while extraction recovery of Astragaloside [V and digoxin from tissues, bile fluid, urine and fece ranged from 61%
to 85% , respectively. Good linearity (R,>>0. 999 9) was observed throughout the range of 10-5 000 ng/ml in 0. 5 ml rat plasma
and 5-5 000 ng/ml in 0. 5 ml dog plasma. In addition, good linearity (R,>>0. 999 9) was also observed in urine, bile fluid, feces
samples and various tissue samples. The overall accuracy of this method was 93%-110% for both rat plasma and dog plasma.
Intra-assay and inter-assay variabilities were less than 15.03% in plasma. The lowest quantitation limit of Astragaloside [V was
10 ng/ml in 0. 5 ml rat plasma and 5 ng/ml in 0. 5 ml dog plasma, respectively. Practical utility of this new LC/MS/MS method
was confirmed in pilot pharmacokinetic studies in both rats and dogs following intravenous administration.

[J Chromatogr B Analyt Technol Biomed Life Sci,2005,822(1-2):170-177 ]



