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(HE] a9 . IETFmBENTART AR AESNZ HBZY-1 %k & p38 £ Z B & 11 & & ¥ ¥ (p38 mitogen-activated protein
kinase, p38MAPK) Fu it & . 4 B K 34 78 4 ¥ 7% % & v (peroxisome proliferator-activated receptor y, PPARYy) th % v , A T #F
% p38MAPK #1 PPARy B R G E R R F W ERA R MET S BR A SR P MERNY ., & EUT3IHLAETE SRS
MAE(DKHNU -2 REEHEE . GRS E LA LEAM AGEs Rl # %8 8 2 HBZY-1 — & B 8 ; (2) %5 % F p38MAPK 4 &%
P H A SB203580 R RN FAE MW E . FL2HNUGHEARE GHRHE LENVEABEANLET I HEER T A0 AE
HBZY-1;(3) LA m (5 ] F] 3 x40 0 2 1 2t BB, RT-PCR %= W £ & M 1§ L T 4 i & HBZY-1 PPARy mRNA # % 3,
Western Fi 7 3 WL 20 8% B 1t p38MAPK fy &tk , & R4 A H 5% H £ 39 7 H ML B % #%0F p38MAPK, # £ 8 8 %k %
fm,PPARy % 3k & 8 % W 4 ; SB203580 # & % % w 4w f & HBZY-1 PPARy % 5; T A B 44 & W1 B 41 4] %8 4 & HBZY-1
p3SMAPK B b % 34, T B Z ¥ w4 it 2 HBZY-1 PPARy %k (P<<0.01), & &£ A &5 /N3 & B 4 M . p38SMAPK *f
PPARy EHHEHAER, T4 W 23 hn 20 i & HBZY-1 PPARy k35, 3 B A % 4l PPARY ¥ 3 # W91 A .
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Influence of sodium selenite on expression of p38 mitogen-activated protein kinase and peroxisome proliferator-

activated receptor v in rat mesangial cells line HBZY-1

WEI Qian-ping' , DENG Hua-cong'” , ZHAO Jie* (1. Department of Endocrinology, the First Affiliated Hospital, Chongqing
University of Medical Sciences, Chongqing 400016, China; 2. Institute of Ultrasonic Engineering, Chongqing University of
Medical Sciences)

[ABSTRACT] Objective: To observe the influences of sodium selenite on expression of p38 mitogen-activated protein kinase
(p38MAPK) and peroxisome proliferator-activated receptor Y (PPARY) in rat mesangial cells line HBZY-1, so as to study the
role of p38MAPK and PPARY in diabetic nephropathy and the mechanism by which sodium selenite prevents diabetic nephropa-
thy. Methods: Rat mesangial cell line HBZY-1 was incubated with high glucose, high insulin, H, O, and advanced glycosylation
end products (AGEs) separately before and after HBZY-1 cells were pre-treated with SB203580 (p38MAPK special inhibitor)or
sodium selenite. Cells receiving no stimulation were taken as control. The expression of p38MAPK protein and PPARy mRNA
was detected respectively by immunohistochemistry assay and RT-PCR in all groups and the results were compared. Results:
High glucose, high insulin, H; O, and AGEs all activated p38MAPK, increased phospho-p38 MAPK expression and decreased
the expression of PPARy mRNA in rat mesangial cells line HBZY-1. The expressions of phospho-p38MAPK protein was
markedly inhibited by sodium selenite, while the expression of PPARyY mRNA was significantly increased by SB203580 or sodi-
um selenite in rat mesangial cells lines HBZY-1(P<C0. 01). Conclusion: p38MAPK may antagonize the expression of PPARY in
rat mesangial cells lines HBZY-1. Sodium selenite, with a similar effect to the agonist of PPARY.can obviously increase the ex-
pression of PPARY.

[KEY WORDS]| sodium selenite; p38 mitogen-activated protein kinase; peroxisome proliferator-activated receptor y ; diabetic
nephropathy; mesangial cells
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erator-activated receptor ¥, PPARY)mRNA F14& H
KiK., PPARy &K 4% 45 5 08 105 A= 0 PR | IE
JEARCEE R B R IK JF S 5 7 2 Fh 240 i A B 2, 6
155 200 L J] S0 4 B U L SE L Ik U A0 ) oo Ak
SEMOCHE (I SRR BFSE BOR,PPARY (1
s X TR HAT B DR A AR AT (E AR HIBIL 1 74 R
56 4 W ; p38 22 24 5% Ak 4R F U (p38 mitogen-
activated protein kinase, p38MAPK) & —# 38 000
F14) T 22 TR 1 TR A A 10 T L S 22 B4 3R T Ak AR VO
(MAPK) Z 5 . MAPK 3 19 8 H i il-2/3 (MAP-
KAP-K2/K3) /& p38MAPK £ % fE Ml X ¥,
p38MAPK 2 & 4l Jfl S} 5 50 e 20 B 4 1% 5 4% 338
f I ] ), p3SMAPK G Ab A 5 T 4 A Y R
B i K FE T A oA B A TR D e TR 2D 4 2
o A PRk AR L O 7R A0 Al e A S B R p R
TR, $RR AT BE T BOR IR B 1Y %
AR, WAL —Fh T R TR HAE S — Rt
S RT TR A I IR 5 G = R R B PR
FR) S A O 0 AT A A0 g LW g JHER 28, DT A Jl
W B 9o ' s 1) HE R R TR S TR GG AN AL AT DL 5 Bl 4R
AR 38, T FL A BB BEL 1k B E AL (H R A 1R
F p38SMAPK Fl PPARY & WL SCHk i, A0 58 78
RIS ADUNE R 5 TR 2 L B3 4 R S 5 A7 78 1) 45 b 7
VN oo A A L R R S SRR R
(advanced glycosylation end products, AGEs) X} K
BUP /N BR R B4 M & HBZY-1 p38MAPK Al
PPARy 35 B 52 W, LA K Al 2 B % H: 3 3k # A
FH S DT HE — 2D PR 2 70 PR B B R A A
FH B0 A B 16 0 PR 0 v B4 T AL

1 #EITIE

L1 M KEUE/NERRBEYM R HBZY-1Ch E
LAY R FE AR L, CCTCO) 5 3 A 48 1L i & RP-
MI 1640 8552 (AL st i ARG R A D 5 &
H A X 4 F Bt & b id 9 (Bio-Rad A Al );
SB203580 ., #§ 2 1k p38MAPK 4t £ #i ((Promega 23
) 5 55 ZHUAO B A AL W AR IC Y ST A 1eG
Atmthi AR ARG R A |, LR RNA
42 & O RT-PCR W4 2387 & . PCR A X 43
F AR M (TaKaRa A A s PCR 51 & LA
TAY TR T ; WA FR 4 (Karolinska Institute
W%,

1.2 KABIHRABMIEZ HBZY-1 #9355 4
i & HBZY-1 £ % T & 20% K i& B A4 4 1 3 /9

RPMI 1640 ¥ 52 b, 85 55 500 37°C L A AR B2
5%CO, B 2~3 d H 0. 02 % LR (EDTA) Il 1L
fRLFEUIME R HBZY-1 K ER FEMK 40 % )5 H T 5L
¥
1.3 44N & AGEs 2% k", #4 M r&
[ (bovine serum albumin, BSA)50 mg/ml 5 % 4
B 90 mg/ml, FERSNT 37°CIFR 60 d, Fl &/ 4R IG
AGEs F 25 D3 52 2 0 2 8 A & &, JF 0 e H ok
HesRBE, —70CHICIRIFR/HH .
1.4 %¥54 M AR HBZY-1 K5 5% K
40 Y5 I 43 R W R AL L LA TG i Y B 3% TRODL AR 40 i &R
HBZY-1 24 h,8RJ5 47 T,
L4l &—K4 S8 RREAMENT . (D)X -
2 TCATAn] B PR R E A R HBZY-15 (2) b
2l Chigh glucose, HG 41) : H 25 mmol/ L 7 %5 4
M HBZY-1 4108 72 h; (3) & B 5 E 4 Chigh insu-
lin, HI 1) : F§ 100 nmol/L AR & F H#% HBZY-1
M 24 hy (O EAEH (H.0.40) ] 100 pmol/
L Byt S AL SR HBZY-1 4000 1 h; (5) AGEs 4.
100 mg/L B9 AGEs #ll3% HBZY-1 41 6 h, (6)
SB-HG 41 .(7)SB-HI 41 .(8) SB-H. O 41 % (9) SB-
AGEs #: | 10 pmol/L i SB203580 Tl 4b B
HBZY-1 il 30 min J& . F DL b iR AH 5] B 0 s
BRI R AL E M AGESs 43 5105 & A R Y
iNgEI
1.4.2 S KM (DX HEKRR PBS 7
B4R HBZY-1 AH R )5 (2) S 4L L (3) i ik
FH . (DOEEMAEA . (O AGEs HrH B 5 ik
— R (2) ~ (5) A A 5 (6) Al R 44 - =y 4l 2H
(Se-HG 41, (7) M A {2 411 5 28 41 (Se-HI 41) .
(8) V1l iR 4 -1 S8 A U4 (Se-H, O, 41) K (9) W 1iff iR
#-AGEs 4 (Se-AGEs 44) : /| 100 nmol/L ¥ fif§ fig
B B4R M R HBZY-1 48 h J5. 40 0 ULk
(2) ~ (5) ARl BE 1) ves A 0 LR IR 5 R L B &
A AGEs 575 A [ B[]
1.5 RT-PCR ## # PPARY mRNA ki DIfE
B0 RNA #ﬂa%ﬁﬂ@%ﬂfwﬁﬂ'ﬁ‘d\ﬂ%%ﬁéw
fiiZR HBZY-1 & RNA, I & RNA W E, IFHH
SEFE Dy /Do ¥ITE 1. 8~2. 0 Z ], PPARy™ I
W59 . 5" - TGA CCA CTC CCA TTC CTT TG-
3", FiE514 5 - TTT CCT GTC AAG ATC GCC
CT- 3" ;¥ Fr BE K 642 bp, B-actin fE NS
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Y, EE5I8 5'-TCC TCT GAC TTC AAC AGC
GAC ACC-3', Fi#E5I ¥ 5'-TCT CTC TTC CTC
TTG TGC TCT TGG-3', ¥ 1 H Bt K J& 228 bp., VA
P 75 RT-PCR U0 & 47 10 % sk 3%, 7 1% &%
F:94°CAEPE 30 5,55°CiB K 1 min, 72°C ZEfH 1 min,
I 35 ANMEH,72°C FJGIEAH 7 min, IR PCR KLY
Z/AOE 3, PCR YT 1. 5% BIEHEBE
UKL S5 R 2 G5 B R G AE L IR X B S i
T8,
1.6 Western ¥F i 3% # M B 8% 1L p38MAPK & &
ki R R HBZY-1,4 4°C M & H R E
7 [0.5 mol/L FEME, 10 mmol/L HEPES(pH 7.9),
1.5 mmol/L MgCl,, 10 mmol/L KCIl, 1 mmol/L
EDTA, 10% H i, 1 mmol/L DTT, 1 mmol/L
PMSF, 5 pug/ml Aprotinin A 5 pg/ml Leupeptin |
S0 ARBUAETK L9 E 2 ho8R)5 12 000X g 4°C
0 10 min, F I A4 B BT AR VR BE 42 25 1 Ml R
SE B ULIE A 4°C T 1Y 2 2R AR BUT, 72 % TR
A1, 0K 1 h; 12 000X g 4°C B0 30 min; B 3§ A
B R AWESS Sl ke i,

R 1k p38MAPK 4 £ i5i R H] Western Ef
TV R ML A% HE i SRR 2 B AR 2 el
(114 mmol/L, pH 6. 8, 9% H i, 2. 7% SDS,
0.02%1RM W . 4. 5% HiH LW, AW 5 min; HE AT
10% SDS-PAGE, ¥ #H 11 ¥ %= PVDF 5 5%
BSA[ LI TBST (10 mmol/L Tris, pH 8. 0, 150
mmol/L NaCl 1 0. 05% Tween 20) % B | = iR T #
M2 h, 12000 WMLk p38MAPK HZ 4t 4°C
i B i . PBS FR 40 R L BUR i Ak ) Bl A i
BEHi % IeG 1+ 5 000,37°CH%HE 1 h,PBS 740Uk
% .DAB WX & w6, 45 KL KGR R G0t
H i 5540 27 3 1 A7 I OF R AT 3 B e A
1.7 %t Fam AR z+s R, 240
T R LR SAS Gt oM itk A7 F i
55, PR ELAL ¢ K

2 &5 B

HG,HI, H, O, fl AGEs 21 ¥ n] fifi K § 1% /N ER
ZIEA M HBZY-1 PPARY mRNA ik & & i />,
53R 2 5 8% (P<C0. 01) ; 1M 45 T 4b BE 20 K
FBUE/NER R B0 2 HBZY-1 PPARY mRNA Fik
O3 A AR Y R 28 SB203580 T Ab 3 4% £ W 2 4 Hn

(P<0. 01, HE5XHALENAEREER (P<
0.01) . HG.HI.H, O, Ml AGEs ¥ 7] {£ Jyph 57 P %
MW p38MAPK. 41 Mi & HBZY-1 # & 1k
p38MAPK & 4 % ik B 2 3¢ fin . i PPARy mRNA
FRP B>, S HAREREEZR (P<
0.01), EANERfh T4k PR AL R HBZY-1 J5 . iRk
p38MAPK 5 [ 3% 35 £ 43 il 5 A 07 A 28 Il i M i
b PR A 4H 5B D (P<<0. 01) 8 5 % B 20 L #4)S
ABEZES (P<0.01);1M PPARY mRNA ik &
G399 5 A VL oA 28 0 AT R A Ak B 4% 2 B R g n
(P<<0.0D) . H 5 X B4 LB A A W3 2 7 (P<
0.0 FFUWLE 1~3 &£ 1,

pISMAPK

—— B -actin

B 1 Western B[l 3a5 i% #& i) 7 #f B 44 751 4b 12 & 4
HBZY-1 A M1 B4 EE 1L p38MAPK & B &%
Fig 1 Protein expression of phospho-p38MAPK
in HBZY-1 cells of selenite pre-treatment
groups by Western blot
1: Control group; 2: HG group; 3: HI group; 4: H,0O, group; 5:
AGEs group; 6: Selenite-HG group; 7: Selenite-HI group; 8: Sele-

nite-H; O, group; 9: Selenite-AGEs group

3 W it

AT R [ AN 5T 2 B PPARY (3805 T fE 2 A B
2 00 B WE LR AP AR, FEAE FH AL o R 56 4 i B, ] g
A VAR LA QO it A v 3 1 300 w8 it Wl mT
AT g O N S TN S WA S N R TN
PPARYy 43 AT 38 2o R A i 8% 17 4E 22 DN Y & Ji2
(2) %] 2R 200 B 0 422 4 . 2 sl R 26 W /N 3k
ZIEAEEA PPARY mRNA BRIk, B2 E KM
TRA 55 5 00 2 B0 A (AT DL R 3k PPARY . ik BE ™
4= PPARy WIRPEBLAK 15d-PGT, YRGS, AT
LB /NER R 5540 i b TT BEAE 7E PPARY 25 70 M &R
4t s Nicholas 21 & B, PPARy #4I& al #0415 /N Bk
ZR A B v 1 B 0/ e DR e B R L B AIRAR
il SRS WA R ) (PAD -1 09 15, T I8 /0 ECM
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700 — — PPARY
500 —
300 —
100 —
bp
= 500 —
300 — : —
200 — i ;gﬁ— ——— i} -actin
100 — 100 —

B 2 RT-PCR & SB203580 HishiE & 4
HBZY-1 48 i PPARY mRNA &i%
Fig 2 Expression of PPARY mRNA in HBZY-1 cells
of SB203580 pre-treatment groups by RT-PCR
M: Marker; 1. Control group; 2: HG group; 3:
H:0O; group; 5: AGEs group; 6: SB-HG group; 7: SB-HI group;
8: SB-H, 0O, group; 9: SB-AGEs group

HI group; 4:

B 3 RT-PCR 34 Ul i Al B2 4k 51 4k 38
%4 HBZY-1 #f PPARY mRNA i
Fig 3 mRNA expression of PPARY in HBZY-1
cells of selenite pre-treatment groups by RT-PCR
M: Marker; 1. Control group; 2. HG group; 3:
H>0O; group; 5: AGEs group; 6: Selenite-HG group; 7: Selenite-HI

HI group; 4:

group; 8: Selenite-H;O; group; 9: Selenite-AGEs group

£ 1 KA HBZY-1 AL p3SMAPK EA K PPARYy mRNA £ EE4 R

Tab 1 Expression of phospho-p38MAPK protein and PPARY mRNA in HBZY-1 cells
(n=6.x=%s)
Group p38MAPK - PPARY mRNA
Selenite pre-treatment SB203580 pre-treatment
Control 0.296 8+0.014 0 1.092 9+0.024 3 1.110 3+0.024 8
HG 1.564 2+0.055 3" * 0.436 040.019 8* * 0.377 34+0.018 4" *
HI 1.474 240,042 0" * 0.532 640.020 9* * 0.399 540.017 6* *
H2 0. 1.469 1£0.050 6" * 0.370 840.027 4* * 0.388 740.020 2 *
AGEs 1.359 24+0.045 7"~ 0.551 840.028 4* * 0.426 140.016 4" *
Se-HG 0.450 140,017 9* * AL 0.882 440.016 2* * A4 0.897 340.020 1* 44
Se-HI 0.353 540.014 3* 44 0.807 040. 028 8§* 44 0.871 040.017 2* 44
Se-Hz O, 0.377 5£0.015 0* * 44 0.720 640,012 9* * A4 0.789 740.017 7% 44
Se-AGEs 0.429 2£0.015 1* =44 0.830 640,021 5% 448 0.851 940.021 7* * 44

** P<C0.01 ws control group; &4 P<C0. 01 vs corresponding stimulating group; HG: High glucose; HI: High insulin; Se: Selenite

TE'R /NBR 9 AL, I o] BHAM PKC/ 40 i A5 5 9/ 17
B (ERK) 3l % ; Tsuchiya 21 8 5% 278 . PPARY
1) S T 5 R B 2R S A L O T, I T R A 22 B4R
WAk B (MAP) ¥R W . bR g5 R R,
PPARYy [ % b b i B /N sk B A B4R R PR T
AL AT B2 3 4 ) DN R0 5 B85 49 7 T kA
JH. %W PPARY 7E i€ 28 DN i 72 ff oA — & i fE
FH. I, B /NER PPARY RO 7T REHS B M DN JA
T — B AL,

AW 5T S5 R Bon L IE F X IR 20K BB /N BR AR B
400 7] W, PPARy mRNA IhfEPE % ik, p3sMAPK

MR 23k & i A 0 & e R o S E K
AGE ] #1% p38SMAPK , fifi FHL i iR 1k 3% 15 B 1 3§
fin, i PPARy mRNA £k & 0 0 ; p38MAPK
SR ) SB203580 Al i 11 4i p38MAPK, i
AR EUE /NER R A0S PPARY mRNA ) %5,
PERTE R BUE /K & W20 . p38MAPK X PPARY
A REHOERT, FEHLHI ¥ A 58 4 W1 L 256 Sclkt e
ARSI 25 L R ATIA N T R LA JLFP LA (1) 4
Tl oft 38 IR 2R3 ok B 9 p3SMAPK I AP-1 5 5
i, I FBCR B0 PPARy ik ik 2> (2)4 Fh
38 R e S PKC-p38MAPK 38 %, 4% 1M 34 1%
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NF-«B, ifii NF-xB % PPARy B 75 ¥ BA 30 4 1
MIE I PPARY 38 T I (3) 4 Bl 3 I8 28 00
TORE W H MR- R C-40 M AN 15 S 0 T i e
(DAG-PKC-ERK) #& 4% , A 1fii T 8 PPARy #ik; H
YL ¥ 75 E— 2B 5%

il 2 MLAA 06 5 1 i o6 2 — , 3 AR R Al 50 1l
PR L B IR LA B RE 1 06 &R € 51 AT i
SCVE I FE 2 B AR A DR R AT Sk W i 1Y
SR 43 L 12l 1) 2 BT R R R A 9 IR B SR AR
4 A0 N P ) S8 R L SRR T L s I b I e B
ARZS 51 R R A /NER B £h AT i i JR s
B 1 & A R R 5 I FE AT AN AN AT T8 B 4R R 3 i L
A7 1k B R AT 5 4 R O I AT R
AEA I p3SMAPK B2 1L, 3 Jin PPARy 7¢ & 41
MY 23k, 5 SB203580 fT 7= A 4R FH IS, (H AL
il A Rk — 2T

BZ AW R E Y], p3SMAPK X PPARY
A R5HUE R A0 R B B A 258l SB203580 I 7 A=
AIVE I, AT A0 p38MAPK 15 538 # 1Ml F 3% PPARY
BE R 3A 487 R AR R VR T OBE PR O I — &%
gt
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