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ME:. BE R EFRRUKER ML 0 KBRS IEZE 21 & HEK-293 4l OAT1/3 FRik5gma, ik R MTT i
For I 6 Jo XU S L 4H 43 /K R HEK-293 M AA05G 28 A 52 5 SR JH] Western blot Y5 H1 RT-PCR 2Kl 45 2H 7K B 7% K B
BFHE S HEK-293 4H ffl ' OAT1/3 FEH X mRNA RikmysZm, &R EFRX, AR B XK RT3 K &S E
HEK-29341 8 OAT1 & 1 ) mRNA 63k (P<0.05, P<0.01), EJ5EX B XK R R P8 BV IE & HEK-293 2 ffd
OAT3 HH K mRNA £ik (P<0.05, P<0.01), FARKRIF_LJEKEE I X HEK-293 415 OAT3 % M mRNA £ik
(P<0.05, P<0.01), &K KBS IE K& HEK-293 4l f OAT1/3 MR ATIMHIEM ., &8 EBEXUKFIFH]
X OAT1/3 A B FMSI/ER, E5E RS A Gl /E TR IR 2R IR . BiRVA G,
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Effects of Yupingfeng Decoction and its components on rat Kidney tissue and
OAT1/3 expression in HEK-293 cells

WEN Ze-qiang, LI Da-lang,  SONG Jue”
( College of Pharmacy, Anhui Medical University, Hefei 230032, China)

ABSTRACT . AIM To investigate the effects of Yupingfeng Decoction ( YPFD) and its components on rat kidney
tissue and OAT1/3 expression in HEK-293 cells. METHODS The MTT method was used to detect the effects of
YPFD and its component on the survival rate of HEK-293 cells, Western blot and RT-PCR were used to detect the
effects of decoction on the expression of OAT1/3 protein and mRNA in rat kidney and HEK-293 cells. RESULTS

YPFD, and decoctions of Baizhu (Atractylodis Rhizoma) and Fangfeng ( Saposhnikoviae Radix) down-regulated
the expression of OAT1 protein and mRNA in rat kidney and HEK-293 cells (P<0.05, P<0.01). YPFD, and
Fangfeng Decoction down-regulated the expression of OAT3 protein and mRNA in rat kidney and HEK-293 cells
(P<0.05, P<0.01), Baizhu Decoction up-regulated the expression of OAT3 protein and mRNA in rat kidney and
HEK-293 cells (P<0.05, P<0.01). Huangqi (Astragali Radix) Decoction had no inhibitory effect on OAT1/3
protein expression in rat kidney and HEK-293 cells. CONCLUSION YPFD’ s obvious inhibition on OAT1/3
may associate with its main components of Baizhu and Fangfeng.

KEY WORDS: Yupingfeng Decoction ( YPFD) ; rat kidney; HEK-293 cells; OAT1/3
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OATs J& T B4R B 5 1 SLC22, F &4
AFE B /NG LB A B RE  eis  E, ATALBA
B (OAs) AL HA% 1z D) Re 9l v /NE B %
20 L DA I PP I RS OATs %5 55 Dy e 2 B JE HE
MHLE IR F TEWN— L, P2 S
OATs ZE [ 22 ' WEHEME 7 7 ik — HE ik i 72 v,
25T BEIR R OATs iAo ol 7% M 32 21 e A8 1 35 FR
FEMR N A HE I, DT AR I
;B LR 25 M 35 4 OATs T & 254 2
S HUAE S M pLAR ) ARSI S g6 3
B, 6 5E XK BT o e 20 43 AT R 1o 910 1) 5 1 H
T AHEME T R T B EK BRI S AT i P R
BIEAE . PRI AR 52 5638 5 K B 2. HEK-293 21 Jifd
PRI B KU 21 43X OAT1/3 FE R K 3 H 3Rk 1)
AN
1 #e
1.1 4 SD KE, MErE, Hm, K
(225£30) ¢, W HZBBERRFES PO, s
VP ATIES SYXK (B%) 2017-006, BT B98I
WAERE FFIE MR T A A, IRFEHIAE 25 C A
A7, AIXHEE 4R 7E 40% ~60% , JEHR Y 12 b/
12 h, #FEXKKAH, W31 EHEHTES, 3
Py S50 R SR I A G A O 1) 2 50 B A LA 1)
S s e B ELR
1.2 etk HEK-293 408 (%% 5 SE0059,
ACTT 4 ) W4 [ 27 2 48 R A= W BH B A BR A
"), HARERIL OATI/3 HHEMIIGE, & 10%
G4 5 1Y MEM 1535 56455
1.3 % 4 5 X A BRIk B Astragalus
membranaceus (Fisch) Beg, HARKF (¥) Atrac-
Koidz. M B Wk H
Saposhnikovia divaricata (Turcz.) Schischk ¥ H ¢
BB REE B R, LB RIR 2
BEWF 58 01 5% 8 8 %5 % R IE s DMSO (52 %5
MFCD00002089) . MTT (3% EZ2411A401) 4 H
ZH Sigma AF; EEARIBGSHE (B]) (]9
BC3710100T) M A 4t 5t K 3k £ B £ A R A #l;
BCA & miaiAH & (185 G2026) 1 H K
DEYE IR AR A R A W) fGs 2 F Marker
795 26616) . TRIzol Reagent (555 15596) W4 H
2 [E Thermo Scientific N B-actin BTN (Ar}f%
1458

tylodes  macrocephala

AV0402) . OATI #ifk (%5 AB08214578) . OAT3
ik (575 AE081010) 14 H b5t i B AR A= Wy H R
ABRAT; ZHt (IIFEditR, 575 133599) =t
CIPERLRL, 595 133499) W bt il &A= 4
ABRA A ECL Mk 2= &l (585 161204-
34, ZE[E Advansta 22 #)); PrimeScript™ RT Master
Mix & (525 RR036Q) . TB Green™ Premix Ex
Taq™ 11 (55 RR820 A) 9 A5 HEAYHEHA (At
5 ARAF,

1.4 L% Mini-PROTEAN Tetra Tt 7 HL Uk 1 |
PowerPacTMBasic AL 3k {X Hi % . Bioshine ChemiO
4600 HLIKXHLIE . CFX Connect™%¢)6E & PCR K&
M R G140 1 26 [H Bio-Ead 23 ) ; Multiskan MK3 [iff
Y. TE Thermo Cycle ¥ % AL ¥ 04 B 3%
Thermo Scientific A&

2 A&

2.1 HhH g SHARGBA NI Ik,
W, AR, B3 1:1 (60 g:20g:
20 g) LLBEA, A 6 fEABUREAK, 21 h,
InERE 2, FHSCKIRSERTE 40 min, BIHHHIUZ
AT g WCEETET , SN 4 f5 AFRGHE 4l 7K Fe A TR
M TEAREE RIS 1 R G 2 IRIETR, inrh ke gk
B MR 40 W, B 5 B 29 i B R B
2 g AEZ/mL (EBERUKRELH]) 253, FARIR 0 J5
Byl B, FOR, B XUK R (4 27K Al
LT E N 1.2 ¢ £ 25/mlL)

2.2 i sd WM RRSNEFH, E5RAH
(10 g 2E2/kg) . HIARY (6 g HEZj/kg) . B K4
(6 ¢ H2hi/kg) . B (6 ¢ EZ/ke), H4l6
H, MBS 1 k/d, #EE 2y 21 d, BUEE
TRAE

2.3 MIT % ZH3CHk [11], F40 Mm%
FRTE 96 FLA (100 pwlL/fL, 0.5x10*~1x10*/FL),
NN B RG WAT LA PR LA BR RIS 4, 537
6 h WiEE, 44T AR FREREZY (0, 50,
60, 70, 80, 90, 100 mg A= 24/mL), 24§ ¥kt B
24 h; FALINA 20 WL MTT, #OCME 4 h, F#FE
W FALINA 150 WL DMSO, i E 4 K R
¥ 10 min, FABFHRUET 490 nm &b OD, 4% 3
AL Y S AT I B A0 AE TR R =
[ (ODuyysy=ODspiy) / (ODyyyy=OD sy ) ] X

100%

2.4 Western blot &40 OAT1/3 & & kik =%
SCHk [ 127, JCEUEIE K 20 R i R 1 A U
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M AR BGA T & D BRI TSR I, SR BCA &
P A IR 3 X A o AT e, T 10% 43
B A 5% e 4 e 2E AT AL vk, 80 VOfE R HL Uk
30 min, HLJE 120 V H K 70 min; 5% X &N
200 mAfE#; —$i (OATL 2 3 : 7 000, OAT3 N
3: 7000, B-actin Jy 1 : 4 000) WE%, WH
JIAZPHT (1:4000) ¥EF 1 h, fe)aiCE THEER
WAGAL N &R E, 18 id Image-Pro Plus 6.0 | %
HIKFEEAE, R B-actin 1E R W 2 347 M % & &
R

2.5 RT-PCR %40 OAT1/3 mRNA kik ZS%
BRO[13] . ROBUE M S 40 M S RNA Y 42 Bcs iR
RNA $2EGF & A7 42 5L, fii ] Nanodrop 2000 4

W RNA 1 ¥ BE M 4l fE, 4% B PrimeScript’™ RT
Master Mix iR Q#FA T 5%, [ 254 37 C |
14 min, 85 °C, 30 s, 1 MFE¥, PCR i7"
HORMARR A 10 pl, B IE R 545 A
0.3 pL, JCMf§/K 1.4 wL, ¢DNA 3 uL, TB Green™
Premix Ex TaqTM 115 pl; Frdas|®rslang 1,
ARER L N A 3 AN AL, PCR R A4
95 CHIAM: 30 s, RIFUHEAGIRB B, HAE
fU45 95 CAEME 15 s, 60 CIB Kk 60 s, 60 °C ZEHZ]
95 °C, %15 s FHR 0.3 C, 340 MEH, 4L
RNA UL GAPDH fERINZ:, 4008 RNA WL ACTB 1E
HWZ, H 2780 iR B RS AR R

*1 s519F%
Tab.1 Primer sequences
FERZ 5 IE[ (5'-3") Bl (5'-3") K/ bp
SLC22A6(rOAT1) GCCTATGTGGGCACCTTGATT TACCAGCGGGCTGACTCAAT 167
SLC22A8(rOAT3) CAGTCTTCCCAATGACACCCAG GATCGACTGGGCCATCTCCT 139
GAPDH TGCTATGTTGCCCTAGACTTCG GTTGGCATAGAGGTCTTTACGG 240
SLC22A6( hOAT1) CATCTACGGTGCTGTTCCTGTGG ACTTCTGGTGCTCTTGTTGCTGTC 167
SLC22A8( hOAT3) CCCCAATATCATCTACGGGATC CCAGTTTTCCAGGTCTTCGATA 139
ACTB CCTGGCACCCAGCACAAT GGGCCGGACTCGTCATAC 144

2.6 %itF oM R GraphPad Prism7 #4453
Br, BAELL (3xs) SkFow, ZURHECR T2
38T, PhP<0.05 FrEREAZRIHEX,

3 #£R

3.1 REKE W3 HEK-293 28 it 7 7& & 69 %

o UNER 2 s, BEE 4% 25 W0k 6 i HEK-293
MMIAETE R TR, W, IR 24 h ‘Z242)
WS N 0~60 mg A:25/mL, T, B X 24 h
YRR IE R 0~70 mg H2/mL,

®2 AEKREHYWT HEK-293 ARTFERNPE (n=3)
Tab. 2 Effects of different concentrations of drugs on the survival rate of HEK-293 cells (n=3)

IO B A3/ %
KL/ (mg A 25 -mL7") s Ak A TR
50 96.61 98.45 140.99 126.05
60 89.51 90.38 107.49 121.27
70 72.67 77.88 95.18 107.41
80 68.11 73.67 63.32 71.21
90 58.47 61.28 43.02 29.15
100 42.37 34.62 4.95 10.87

3.2 EBRKALA T HEK-293 48 i, OAT1/3 & &
Fikwg#ee MK PN, SIEFARE, £
Ko, AR, B RUKBIFIRERD ] HEK-293 4 OAT1
HHKRIE (P<0.01), #E/KRFE# HEK-293
40 OAT1 5 %35 (P<0.01), I H 5t KA
BT BEH OATI HE KRR T (P<0.01); HiE
WA LR, EBEX B XK R G 6l HEK-293
A OAT3 B33k (P<0.01), HAR ., HEKAL
FIBEMEHF OAT3 FEF#KIL (P<0.05, P<0.01), Jf

HELKAFMAK T8 4 OAT3 HEHF L T
(P<0.01),

3.3  E B R K AL A HEK-293 #m i OAT1/3
mRNA £k o9& WK 2 BoR, SIE® 4,
ERER, FAR L B XK BT A i HEK-293 4 Jfd
OAT1 mRNA ik (P<0.01), EBK, B XK A
I HE 40 H1 HEK-293 4f iff OAT3 mRNA £ ik
(P<0.05), MR, #E/KFFIGEM E HEK-293 41
i OAT3 mRNA ik (P<0.05, P<0.01); H#E
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- e e e e $-actin

OATIEAMN RIEE

A B C D E
- . mmm e = OAT3

10- - er es ap e [-ctin

* F3%

H: A~ENIEHY, EFRGL (50 mg/mL) | FHARZY (20 mg/mL) |
Bi A2 (20 mg/mL) | BEEH (30 mg/mL) . FIEWHLES, * P<
0.05, ** P<0.01; SHEHILE, *P<0.01,
B 1 FERKKBFIX HEK-293 45 OAT1/3 B RIEN
#M (n=3)
Fig.1 Effects of YPFD on the expression of OAT1/3 pro-
tein in HEK-293 cells (n=3)

A LEAE, AL OAT1/3 mRNA ik R (P<
0.05, P<0.001),

3.4 EFRORAA K FHEL P OATL/3 & E k&
wagee WK 3 PR, SIEWA LK, X
B L. FARZK B K BV 4121 OAT1 AR A
(P<0.05), EhEXAARE T4 OAT1 HH KA
T (P<0.01); SIE®W AR, Tk KoK
TR EUE 2HZ OAT3 & HRIL (P<0.05), TR
JKAGRE R BB 4H4 OAT3 FR ik (P<0.01)
3.5 EFRKAA KA B 4L 0AT1/3 mRNA
Rikwgwem  WE 4 s, SIEWARE, 5
S 77 < R = 7 NI/ N 111 11 I il o= = 2 A
OATImRNA ik (P<0.01): EF K. B XKL
FIHAMHI AR BB 2140 0OAT3 mRNA ik (P<0.01),
T AR 7K R 2 K BB 4140 OAT3 mRNA 3Rk
(P<0.01), 5#Ed i, £ 0AT1/3
mRNA £i5 FRE (P<0.01),
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F. SIEW4IHE, * P<0.05, * P<0.01; S G4 HE,*P<
0.05,"P<0.01,
B2 ERRKFEKRIFIX HEK-293 48f1 OAT1/3 mRNA
RIEWHENE (n=3)
Fig.2 Effects of YPFD on the expression of OAT1/3
mRNA in HEK-293 cells (n=3)

4 itig

D5 7 B AT A2 v B i PR IR 7 AR 1) 22 245 05
K, ERSEEREY, TG s b —nyhzy
7= A A P 9 S8R I ) B R A T AR IR
TR RIS SR, PR+ PR (L A A
THEAHZ, ReBH 3G = 2o e
KEAEN AUC, t,,, FEIGEEHHFRTERE, 2
7N 25 A BAE R S R R 25 82 e AR T g S
B IR N HEA G, o e A A S A g AT vl
DA W 8 1 R A A P T e DB S - i B U A
AREFE T, A HE T R B R A E R
AR, PIRIRLON AT RE S B T DR R A
WA, OATL/3 F5HTE VT B IEHEME B2 oo 5 A
HMEVER HLET RS+ (RL4E 25 M 2 4 B A )
O AR R E VR, AR % 42
TERRSEIASBEE AR B KUK R K B
B HE & HEK-293 Ziffi OATs (19 2 NIEA OATL Al
OAT3 (8 AL R eIk (/50

RIER BT A2 Western blot 5B x, 5IE
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EHH XX AR PIRA KA

H: A~ENIEFAL, ERRA, AARA, B, EEd, SiE

WALEL, * P<0.05, ™ P<0.01; S¥EMILE, *P<0.01,

B3 ERKKAMFAXAREHAS OATY/I EAREMFH
i (n=5)

Fig. 3 Effects of YPFD on OAT1/3 protein expression in

kidney tissue of rats (n=5)
1.5
sk *%

##
0.5 1

OAT1 mRNAMIRT & &

EWH KRFNE AARA B KA HEA

*3k

* 3%

jidid

OAT3 mRNAMIX F i &

EWH ERERA ARA R HRA
e IR, ¥ P<0.05, ™ P<0.01; HigtEdl ik, " P<0. 01,
B4 ERRKFFNKEREHLRAD 0AT1/3 mRNA RiEH
2l (n=5)
Fig. 4 Effects of YPFD on OAT1/3 mRNA expression in kid-

ney tissue of rats (n=5)

WHME ML, EBXHR OAT1/3 HHEIX
PR F AR, X5/ 0AT1/3 mRNA #ik4%5
AHIE . 1 H HEK-293 417 OAT1/3 %5 4 & mRNA

FRPATER SR NAIL, X eeseg st Rgh &
AT ZG 32 E LB 45 R R AR, T KR g
P NEH OAT1/3 mRNA ik, P& OAT1/3 EH
Feak, IR A P B P 0 B R, 4
AR, T BRI XY R AR, 7E—&
(1% 7] £ (IS B N EL B 28 4, X OATs il 1
F, H, EERR RIS e 25
IV 24 % R 2 AR A A = AR dE R

FEBERT A HLIA B F K% OATL, OAT3 HH
TOHIVE T 685 L2 Oy 9 o B R AT A R v
L ROEERA G, (B BT OATL/3 & H A1 AL
7 A A AP M AR A, LA R B
i IE RIS A Ry S E— 2B AR
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dEER A FEEZZA TR A 0 & &40 B E T O BILZE Rl 9 53 4%

BAW, B &, BEXHT
(FNFEHRFE—WEBER %3, & 7N 510405)

TEE. BM HITLAETER A B Z A TR3 M8 B A7 910 il & 00 By s o WL An e i i i, AiE A H,0, %
H9c2 LA M ST O VAL B AR Y, RRIRBELIAE R 2 A 4b 3] H,0, S HOc2 O LA 24 h, CCK-8 &G0l
A, WA EAG LA TR, L@ AT SOD . MDA /K3, Fuie s e igg TR3 FEAN i N R E L,
Western blot 46 TR3 75 40 Ml A% AL AR I8 LA K F 738 % 35 1 Bel-2, Bax, cl caspase-9 ik, ZER SEAIAA
b, ZIAEBE A B H9e2 LU I AE TG 28, FRIRAEMEIAT-2, Fhm SOD KT, [EAK MDA /K, {2 Bel-2 HE 3
ik, M Bax, ol caspase-9 FH1FEIE (P<0.05, P<0.01), LIREERMME, FEELAETEEE A BRI, TR3 %
IR ALZEHTR /NI RETEAM AT, 518 TR A BE IR IR TR3 NANMIAZ ki K%, I
LR YR T, ATV ST Ry T O LA B A 4 4%

KW LMWK Ay TR, SR, O Lok

HESHES. R285.5 KRS A NEHS: 1001-1528(2020)06-1462-06

doi : 10. 3969/j.issn.1001-1528. 2020. 06. 012

Safflor yellow A inhibits oxidative stress on cardiomyocyte via regulation of
nuclear receptor TR3 localization

LUO Jie-lu,  LIANG Jian, LIANG Wen-neng"
( Department of Pharmacy, The First Hospital Affiliated to Guangzhou University of TCM, Guangzhou 510405, China)

ABSTRACT: AIM To study safflor yellow A’ s inhibition on oxidative stress of cardiomyocyte via regulation of
nuclear receptor TR3 localization. METHODS H,0,-injured H9¢2 myocardial cells were established as myocar-
dial oxidative stress models for 24 h treatment of different concentrations of safflor yellow A. The cells were
subjected to tests of the rate of myocardial cell viability by CCK-8 kit, the rate of myocardial cell apoptosis by flow
cytometry, the levels of SOD and MDA by colorimetry, TR3 localization in cells by immunofluorescence, TR3 ex-
pression in the nucleus and mitochondria and the expression of apoptosis pathway proteins Bel-2, Bax and cl
caspase-9 by Western blot. RESULTS Compared with the model group, the goups treated with safflor yellow A
shared concentration-dependently increase in the survival rate of H9¢2 cardiomyocytes, decrease in the apoptosis
rate, reduction in the level of MDA, increase the level of SOD, promotion of the expression of Bcl-2 protein, and
inhibition in the expression of Bax and cl caspase-9 protein (P<0.05, P<0.01). The increase of safflor yellow A
concentration brought forth TR3 nuclear receptors’ gradual translocation decrease, and their accumulation near the

nucleus. CONCLUSION Inhibiting the nuclear receptor TR3 transfering from nucleus to mitochondria and affect-
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