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(NF-kB) FEMLEE -1 (AP-1) IEMEMEN, Fik LIRS Y& NF-«B 5 AP-1 (45 BTkL, SR IR 323K 7 A
MIEFE (NS) 5 LS Hi 3 4 NF-kB il AP-1 %% S IG ¥ A9 % W, SR ] RT-PCR i) MMDDI 41 i COX-2 ik i) 1k,
Western blot 77 W46 M 41 14 p-p38 MAPK . p-p44/42 . c-Jun, c-Fos il COX2 B FiE, &R LS 532 T MMDDI
ZHf COX-2 mRNA FIE[(I#ik (P<0.01), LSH:FIE, p38 Fl pdd/42 (BRI 3% FiM (P <0.01), 180 min J5
SKEE 0, p38 HMIF) SB-203580 , pad/42 i K] PD-98059 T A% LS i 511 COX2 ik (P<0.01), LS BEFAEHET
c-Jun, c-Fos B FL (P<0.01), #% T AP-1 FI NF-kB A% %M (P <0.01), 25 wmol/L NF-«B 113 PDTC #1120
wmol/L AP-1 |57 curcumin T T LS i#ES Y NF-kB, AP-1 {E#: (P <0.01), 25 wmol/L PDTC | 20 wmol/L curcumin
FEAR T LS 5511 COX-2 mRNA I HKE (P<0.01), £ LS ;v fdF MMDDI 4ififs COX-2 [k, HAERT
e 512k p38MAPK | pdd/42 B BETR Ak, 350N NF-«B Hl AP-1 F36 A 56,
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ABSTRACT: Objective To elvaluate the effect of low salt (LS) on the expression of cyclooxygenase-2
(COX-2) and the activity of nuclear factor kappa B ( NF-kB) and activator protein-1 ( AP-1) in the mouse
macula densa derived (MMDD1) cell line. Methods MMDDI1 cells were transfected with luciferase reporter
plasmid containing AP-1 or NF-kB. Luciferase reporter assay was used to evaluate the effect of normal salt
(NS) and low salt (LS) on the activities of NF-kB and AP-1. The changes of COX-2 expression were exam-
ined by RT-PCR. The expression of p-p38 MAPK, p-p44/42, c-Jun, c-Fos, and COX-2 in MMDDI1 cells
were analyzed by Western blot. Results The expressions of COX-2 mRNA and protein in MMDD1 cells were
significantly increased by LS (P <0.01). Phosphorylated p38 and p44/42 MAPkinase were significantly in-
creased by treatment at 180 min (P <0.01). The up-regulated COX-2 protein expression with LS were signifi-
cantly reduced with SB 203580 (p38 inhibitiors) and PD-98059 (p44/42 inhibitiors) (P <0.01). The ex-

pressions of c¢-Jun and c-Fos were increased by LS. The luciferase activities of AP-1 and NF-kB were stimulated
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in LS (P<0.01), the up-regulated luciferase activities were attenuated by PDTC at 25 pmol/L ( NF-kB in-
hibitor) and curcumin at 20 pmol/L ( AP-1 inhibitor) (P <0.01). LS altered COX-2 mRNA abundance and
protein expression were decreased in treatment with PDTC at 25 wmol/L, curcumin at 20 wmol/L (P <0.01).

Conclusion LS can induce the expression of COX-2 in MMDD1 cells, which may be involved in the activa-
tion of p38 MAPkinase, p44/42 kinase, AP-1, and NF-kB pathways.
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95°C HWiZEPE 5 min, 94°C A5k 60 s, 54°C 3B k 60 s,
72°C HEAH 60 s, 30 AMEH G 72°C 4E /1 10 min, 3
FRITE 1. 8% S Ne M BE RS Uk h o B8, BERCLIR R 5
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28 h J 4 HUAH S 2R R COX -2, W AR 4N i B 7R
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Fig1 Electrophoresis of plamid in agarose gel
1. DNA B4 2. AP-1 Z&56F kL ; 3. NFkB ki
1. DNA ladder; 2. pAP1-Luc vector; 3. pNFkB-Luc vec-

tor
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0.01), 4414 p38 Hl pdd/42 JCH] i 2%,
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LR 77
Low salt medium
B2 MMDDI ZNUBEERAL p38 . pdd/pd2 ik
Fig 2 Expressions of pp38 and pp44/p42 in MMDD1 cells
Mr: AHX > T B

Mr: relative molecular mass
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#4H NF-xB #1 AP-1 #RFEMHHETL 1S HFRF
W] 2 % MMDD1 4fi i A NFkB A1 AP-1 [ 5% 36 44,
Al E 9T 219.4% Fi125.9% (P <0.01), 25
wmol/L NFwB 1 il 5] PDTC ¥ LS %5 5 A9 NFxB #% 3%
ST T 66.3% , 20 pmol/L AP-1 43 curcumin
1 LS 531 AP-1 5 SE i HEREAIR T 49.3%

£ MMDD1 2888 c-Jun 0 c-Fos EHERIE LS
R F# 42 F MMDD1 4l g c-Jun, c-Fos 8 13835, 435
NS YU 1. 27 f5R 1. 24 15 (P<0.01) (F3).

1 2 Mr

. - * 39,000

cFos | SR > 000

3 MMDDI 4iifl c-Jun, c-Fos % [1% ik
Fig 3 Expressions of ¢c-Jun and c-Fos in MMDD1 cells
LOEE RIS 2. R
1. normal salt medium ; 2. low salt medium
&£ 43 MMDDI1 ZHfl COX-2mRNA %ix LS 855
{23 COX-mRNA %3k, # NSHFE T 261.5% (P<
0.01), 10 wmol/L. 20 wmol/L p38 1l %] SB-203580
120 pmol/L pd4/42 #1 #] PD-98059 B &4 T LS
% S i MMDDI 4 g COX-2 mRNA, ff H T
24.1% . 37.9% (P<0.01) (E4),
25 pmol/L PDTC #1 20 wmol/L curcumin i #l] LS
7SR MMDDI 41 g COX-2 mRNA # ik, i H 435
TRET 52.0% f148.1% (P<0.01) (K 5),
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GAPDH 378 bp

4 COX-2 mRNA #ik

Fig 4 Expression of COX-2 mRNA
LoIFE % $h; 20 fKEh; 3. K& + 10 wmol/L SB -
203580; 4. {3 +20 pmol/L SB -203580; 5. &L +
10 pwmol/L PD - 98059; 6. k%L + 20 wmol/L PD -
98059
1. NS; 2.LS; 3. LS + 10 wmol/L SB -203580; 4. LS +
SO0 wmol/L SB -203580; 5.LS + 10 pmol/L PD -
98059 ; 6. LS +20 pmol/L PD -98059

GAPDH 378 bp

1 2 3 4

5 PDTC F curcumin %} COX-2 mRNA 355200

Fig5 Effects of PDTC and curcumin on the expression of COX-2
mRNA
LIE%EE; 2. AKEh; 3. K4k +25 umol/L PDTC; 4.
&R +20 wmol/L curcumin
1.NS; 2. LS; 3. LS + 25 pmol/L PDTC; 4. LS + 20

pmol/L curcumin

£ 4 MMDDI1 #H B COX-2 EH %k LS {2
COX2HEHEIA, WNSHTE T 136.0% (P <
0.01), 10 F120 wmol/L SB-203580 J% 10 120 wmol/
L PD98059 B W #0H| LS iS5 A MMDD1 41 Jfi COX-2
HHFRE, DT 41.4% , 67.3% . 37.9% F
48.3% (P<0.01) ([&6), 25 wmol/L PDTC FI 20
pmol/L curcumin MAEEE S K COX2 A ERE
(P<0.01), FFET 54.0% f146.0% (E7),

—_

2 3 4 5 6 Mrx

COX-2 — 72 ()00

B-actin ..m' 43 000

6 COX-2 HI1#ik

Fig 6 Expression of COX-2 protein
1. &3 +10 wmol/L SB-203580; 2. K&k +20 wmol/L
SB-203580; 3. fikih + 10 wmol/L PD-98059; 4. {kih
+20 pmol/L PD-98059; 5. iEHh; 6. fikh
1. LS + 10 pumol/L SB-203580; 2. LS + 20 wmol/L SB-
203580; 3. LS + 10 umol/L PD-98059; 4. LS + 20
wmol/L PD-98059; 5. NS; 6. LS

”~ —_—

1 2 3 4 Mr

COX-2

& 7 PDTC Al curcumin %} COX-2 & [ 31k M5 m

Fig7 Effects of PDTC and curcumin on the expression of COX-2
protein
1 EHEh; 20 ik 3. {KEE + 25 pmol/L PDTC; 4.
Kk +20 pmol/L curcumin
1.NS; 2.LS; 3.LS + 25 umol/L PDTC; 4.LS + 20

pmol/L curcumin
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