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BE BN HKAXELZSARIBANRKEZRKBEEEG 2(A0P2) RAHATRERAMNH, FiE
Hhot3HA NRK mfe, 2 AFEST ER. B —FTHMMNS AN B EAAS 1020 mg/L KEFALEZA, RABELE
% %3k 2t NRK @8 AQP2 A& ik , Westen blot, % & & RT-PCR # # % 4 & 24 h & AQP2 & & & mRNA #§
Ak B P MMSH MBI, 20 mg/L X & £4, 10 mg/L 8-Bromo-cAMP £ .20 mg/L k % # /v 10 mg/L 8
Bromo-cAMP 28, £ MAEEAHHEAMNEHALE 24 h ENRK B Z O M A(PKA)EHR KL, &8
AQP2 &% F NRK #m e dg fm i fg, # — ¥ 49 Western blot & % & RT-PCR £ X 2%, 10.20 mg/L X & 4
3 Fik ¥ TH %) NRK mAeg AQP2 & & & mRNA ¢ Ai& (P <0.05), PKA FH LR 2+, 20 mg/L X% &
M 1& NRK % 869 PKA BB L K (P <0.05), & X &£ T4 4 NRK m it AQP2 A H# % 5 &%,
RFRFAOHAZEATRELAY AQR AR A4, MAATHAHAS PKA BRAF AQP2 #h K ik,
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Effect and Mechanism of Emodin for Regulating Aquaporin-2 Expression in Cultured NRK Cells LIU Qing,
LI Feng, REN Qin-you, et al PLA Centre of Traditional Chinese Medicine, Xijing Hospital, Fourth Military Medical Univer-
sity, Xi'an (710032)

ABSTRACT Objective To investigate the effect and mechanism of emodin for regulating aquapoin-2
(AQP2) in NRK cells cultured in vitro. Methods Experiments on NRK cells cultured with «-DMEM medium in
vitro were conducted in two steps. (1) Cells were randomly divided into 4 groups: the control group, and the
three emodin treated groups treated with different dosages of emodin (5, 10 and 20 mg/L) respectively. After 24
h treatment, the location of AQP2 was decided by indirect immunofluorescene, and the AQP2 protein and mRNA
expression levels were detected by Western blot and semiquantive RT-PCR. (2) Cells were randomly divided in-
to 4 groups, the control group, and the three treated groups treated respectively with 10 mg/L 8-Bromo-cAMP,
20 mg/L emodin, and 20 mg/L emodin + 10 mg/L 8-Bromo-cAMP. The activity of protein kinase A (PKA) in
NRK cells after 24 h treatment was determined with non-radioactive detecting method. Results AQP2 was loca-
ted at the cell membrane of NRK cells. Western blot and semiquantitive RT-PCR found that AQP2 protein and
mRNA expressions were significantly decreased in NRK cells of groups treated by 10 mg/L and 20 mg/L emodin
(P <0.05). PKA activity determination showed significantly decreased phosphorylation level of PKA in NRK cells
of groups treated with 20 mg/L emodin group ( P <0.05). Cenclusion Emodin can inhibit the genetic transcrip-
tion and the translation of AQP2 gene in NRK cells, which demonstrates that the change of AQP2 expression reg-
ulated by emodin may be correlated with the diuresis effect of rhubarb, and it is likely that the regulation is going
through PKA signal pathway.
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#HEERE

1 fre

1.1 ZAfitk NRK Zifudk (FER ¥ EEH
ML) o

1.2 #Y KEREAES (H5:110756, 20
mg/ 3, PEZHEYH RRER)

L3 BEMRNE AQP2 ¥ % wEHTIK (sc-
28629) ,actin 3] £ TR Pk (se-1616, £ [ SANTA
CRUZ /A & ) ; Trizol® Reagent ( 15596-026, % H IN-
VITROGEN /A 5] ) ; RevertAid™ First Strand ¢cDNA Syn-
thesis Kit(K1612) , PepTag® Assay for Non-Radioactive
Detection of Protein Kinase C or cAMP-Dependent Pro-
tein Kinase i 7 & (V5340) ( % [ Fermentas A @] ) ;
GoTaq® Green Master Mix % # B RT-PCR X % &
(M7122, % PROMEGA /) @] ); 8-Bromo-cAMP
(203800, E Merck 2 ] ) ; B BE17IC LU F 4 & 1gC
(ZB-2301) .FITC #ric 891l £ 31 % [eG Hi{k (ZF-0311)
(LR FPLEHEDRARERLF) .

2 &

2.1 NRKAIFMHEFR NRK MM AKETE
WABRBEMME, HFRE EEREEK, T 10% /4 MF
W EHE DMEM 3Rl p, F37 C MIABE 5% CO,
FUTHER, BAMEHFEFR ARKEHEY
80% , F2.5 g/LEHEEBEFEIL 3 ~5 min, ¥ 1:4 4
mrER,

2.2 MREHREHE B8 mmx8 mm KK
F, RKEKGR EXKBEHRRE, BREEHEER.
KE LR AR & 10% /4 M 7% 8 & 8 DMEM £
TR, RITHRIKE R 5 x10°/mL A EK, AR
ERBAEEE, BNIMETERODFNERN
E, fF4~6h)5, ETUEARCTIHE, MAF 10%
/NG At 6 ¥R B DMEM. 85 35 0K

2.3 #YuE

2.3.1 KERAGYALAE NRK i KI5
NRK EXBAERY, SHAEHA, KERLHEA,
RERGBWAZR P EKESH 20,105 mg/L 4;
MNBARGTFHYLE, HF24h 5, HUKEHNR
#E1T Western blot # il & RT-PCR #: il ,

23.2 KEZRKREHMN A(PKA) %37 8-
Bromo-cAMP 4t 32 NRK 48 {45135 3% NRK 41/ &
SPCEK, 4R ERA, PKA #3710 mg/L 8-

Bromo-cAMP 4, 20 mg/L K E4H, 20 mg/L KHE
1 10 mg/L 8-Bromo-cAMP 4, X A AL F &Y M
PKA BZhHIAL#, 355 24 h J5, A0k 40 AT
PKA ¥R,

2. 4 AQR2 R HRER RN BMEBEM
HHIER, A 0.01 mol/L PBS ( pH 7.4) E ¥k 41 5
min x 3 K ;% i1 2g/L TritonX-100, 37 CREH & 10
min, PBS ¥ % 10 min x 3 X; i il 30 mL/L H,0,,
37 CIRIB I 10 min, PBS ¥ 5 min x 3 YK ; /50
5% (¢ & B PBS I, 37 CIREIBE 30 min;
1% 1 £ M iEF#Y PBS, 4% 1:50 BB AR AQP2 Hiik,
4 CH®, KAEHR 1 h, PBS M¥E S min x3 ;A
FITC #5ic 8 1L ¥ 41 & IgG HLik, 37 CRIEBI/EEF 30
min, PBS W% 5 min x3 R HMEWBEHF, KD
BT REREM, AEBLEREETE, AR
F1 PBS K& AQP2 Hi{k,

2.5 AQP2 EHHK Western blot &2l F&EB
REAAERRARSER, ROBRGHFE K ERK
B 1h;4 CEL(12000 g, 20 min) ;YL EFH. F
FIBCA%iITEEEAE R, KA SDS-PAGE KA
EEZmAGHTREk. REAKGE 0 pg, £
HEMBAERE LM, HPh0BK12%, BE140 V;
WaERE 5% , BE 100 V, FEFRLTEF I 100 V B FE
120 min, HEEWELYEE 2 ~3 min, WEFKBEK
B, BEFHERASEEH 0.5% Tween —20 ) PBST
B, YEHE S min; REH AR E 50g/L BRI #9586 48
B, ZHEEE S 60 min; A S0g/L A& 454 PBST &
W R B —HL, H P AQP2 1:500, actin 1:2 000 ;3 f& &
ASESH, MA—HIRHRM, 4 TR ;PBST YEiE S
min x3 K; MA PBST B i K BRE RIS EH R
IgG(1:2 000) , 37 C &% 3h 60 min;{b2¢ % Je i B
. F A Image-Pro Plus #k {4 ¥ 17 B 3k S5 17 9 F 3 0K
BE(HIE , LA AQP2/actin MR JEHE LB fE X E O R
BRI R K F

2.6 AQP2 mRNA ¥ RT-PCR ## J Trizol ¥
FHAM S RNA, T F RNA 7k B B2 OD,q/ 0 t1H,
EL ODyg/ o fHFE 1.8 ~2.0 545 ; — 80 CIRIEIRFFo
AQP2 BN 51 i 2 [ ncbi W& M%7, HolWi@E
i % E Primer 5.0 M T RIT, &1 LA T A M
Hh AQP2 F i 5| % :5'-TCCACAACAACGCCACAGC-
3'; F sl #:5-GCACTTCACGTTCCTCCCA-3', iB K
BE 60 C, ¥ ¥ 393 bp; NS5 H1K A B-actin,
H o k¥ 8l ¥: 5-TGGATTCCTGTGTCATCCAT-
GAAAC-3'; F ## 8| 4: 5'-TAAAACGCAGCTCAGTAA-
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CAGTCCG-3', B KIBFE 60 T, #H K& 346 bp, &K
¥R K& PCR ¥ 38393t 0 $3417, ;B KIRE 60 C,
340 MERK, B9 uL =4, H0 loading buffer 1 uL,
EMABRKZIEN 1% FIEEERBIK, BIKEHR
90 ViEE, 440 min, BKER)E, B3 KER S
B RR . FIF Image-Pro Plus 3K {4 # 1T H
WRWHTFHRKEENE, REMFHFSHIRH AN
% B-actin RFMHFHKEBELEENEERRENH
XKFE,

2.7 NRK ZHff PKA iAW  RAERS T
PKA FEHE R ) & 5 0 25 4 40 3 5 9 NRK 40 fg
PKA {EHEKF, WWEAM, MA 1 mL F¥ & PKA £
BE WK, 4 CHE.L(14 000 g, 5 min) , fRIF LEB
HRAN S RHET, FEBEERKBIK(I00V, 15
min) , $18 s FHI I 104 5 6 BT M BERR AL 2% MK
EYITFk, k#5250 uL, 95 CH4L, BU125 pL, 1N 75
pL BB 50 pLIKZ B, BRI G R % B Z 96
LA, Z£570 nm W RKEBCEEE, AAE A, HRKH
BEHEEEMEEES.

2.8 Gtk KA SPSS 12.0 G it 84 it
TREEFESNMLSDt BRR, P<0.05S HERF
Git%EL,

% =R

1 AQP2 f£E NRK LKA (1) HREFKARE
BLERER NRK AA7E AQP2, BRBHBAKK, £
ENTERRE,

B 1 FITC fxic NRK 4HHRY AQP2 &i5 (x100)

2 NRK 4if AQR2 EOMRE(E2) SR
#4(0.73 £0.10) tb &, 5 mg/L REEH (0.69 =
0.09)8 AQP2 REXERXHITEE XL (P >0.05);
1020 mg/L KEREH (27K 0.52 £0.09,0.45 £
0.08)NRK # AQP2 Rk, ZRAGKITEEX
(P<0.05),

3 NRK #4ffi AQP2mRNA ¥ RE(E3) 5xt
BRLH(0.68 £0.08) b %, 5 mg/L KH K4 (0.65
0.05) NRK # AQP2mRNA RXx £ R X HIF ¥ B X

I 2 4
E: 1 MHEA; 2. SmyL KER4A; 3: 10mgl XREK
#; 4; 20 mgL KERA
2 AEMREREESHEFRAEN NRK 415
AQP2 ZE M Western blot 5
(P>0.05);10.,20 mg/L KHEH (45N 0.49
0.07.0.46 +0. 10)NRK #J AQP2 mRNA FEiARK, £

REGITERX(P<0.01),

AQP2 393 bp

M 1 2 3 4
H#: M. marker; 1; XTHB4,; 2. 5mgl KEE4H;
3: 10mgL KEEA; 4: 20 mg/L KEE4
B3 AREREREESHEFRAEN NRK 4
AQP2 mRNA RT-PCR 4%
4 K #&EK 8-Bromo-cAMP %t NRK 40 i i) PKA

EHAEY(E4) B4, 10 mg/L 8-Bromo-cAMP
420 mg/L KEEH. 20 mg/L K EEM 10 mg/L
8-Bromo-cAMP 4 NRK A Mu# PKA EHE4 %R 0. 88
+0.11,1.63+0.05.0.62 +0.09.1.20 £+0.24, &4
Bl 82, 2 R AH Kt EE (P <0.05),

| 5

. 1. BAtEXTERA, 2. MR, 3. MB4A; 4. 10
mg/L 8-Bromo-cAMP 41; 5. 20 mg/lL KZK4; 6: 20 mgL K
H %W 10 mg/L 8-Bromo-cAMP 41

4 ZYAbHETS NRK AT PKA IHHES R

15 I
KEwE HE, B8 B K. F.0E2; 85
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THR EABA L NRE. ELEREESHIIH,
(FEREIR:."K&E, - BEREESR, BEKM, B
REAKGBR, OEEWR, —EFRE", (EX2XF3H
FYE MBEBELHMLUERS, HEEEEZH, X
FANE", TRKEAMRERBERICE, BEAIR
BN RALH AR E L. BRITAHENTRIELKERE
FERRMREHEHE, HAR'EM AQP2 AQP4
EETHEY,

MEANBRFEFERA 180 L, MARAN LS
L, BVERS 9% AN EEL B PEHEERKE
IV, 35K R /N B A B RE X K R K B8 B
BRFRIEL: XHEEER B AQPs FIAS MY,
EBERENELE AQP1,2.3.4.6,7.8.11, AQP2
EERIERITESETIRNERER THRE
WD, AQP2 RT3 &2 FHRAE"" ., AQP2
ZmMEMEE(AVP)EE, AVP 5 V2 R4 E
% AC-cAMP-PKA {55652, PKA B2 51
cAMP K EIFI EHEM, 25 TARMN b HHE .
F s mEEE R,

FELRNARRERIECES AQP2, IESL NRK 41
FHEAQPR MRE, HRATHAREL, SEEXME
HHE, 10,20 mg/L KE R H KB NRK ) AQP2 &
H# mRNA RiETH(P<0.05), AJ L, KEERET
A NRK 9 AQP2 B9 K mRNA X ik, A ANE
R, ERAKREMFRIERS AQP E %, BHE AQP2
FTEM R T E A FT RE R R 5 /NE A K & FH 30
BENH, HRAWA, A6 /NS KHER KBS
MR, P=AERREN . WIEBRMEL YL
HEH PKA i, &REBRAE KR NRK A1
# PKA J&1E (P <0.05), #E ik # % 7] 6k 38 1f 10 1
PKA {58 S @B Tl AQP2 KKK,

$ X X W
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