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Abstract

AIM: To investigate the role of PKC and TNFR
in TNFo-induced expression of IP;R1 in human
mesangial cells (HMCs).

METHODS: Quantitative real-time polymerase
chain reaction and immunoblot assay were used
to examine the effect of TNFa treatment on
IP;R1 mRNA and protein expression. Depletion
of PKC with PMA, treatment with PKC kinases
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inhibitors, and overexpression of dominant
negative mutant of PKCo were used to examine
the role of PKC in TNFa-induced expression of
IP;R1 in HMCs. The expression of total PKCa
and p-PKCo was assayed by Western blot. The
contribution of TNFR1 and TNFR2 to PKCa acti-
vation and TNFa-induced IP;R1 expression was
also detected by Western blot.

RESULTS: Treatment with TNFa increased
IP;R1 mRNA and protein expression in HMCs,
and this effect could be blocked by prolonged
incubation of chronic PMA, Safingol treatment
and transfection with domain negative PKCa
construct. TNFa could promote PKCa auto-
phosphorylation. Both anti-TNFR1 and TNFR2
antibodies attenuated TNFa-induced IP;R1
expression, while only anti-TNFR1 antibody at-
tenuated TNFa-induced PKCa activity.

CONCLUSION: TNFq increases the expression
of IP;R1 through the TNFR1/PKCoa and TNFR2
signaling pathways in HMCs.

© 2013 Baishideng. All rights reserved.
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BHE: KT8 315 B T o(tumor necrosis
factor o, TNFo)*t AR 3k & I 49 B (human
mesangial cells, HMCs)IP,R1% & #f#mRNA &
iR 0 %A R PK CHe it 7 31 5t B - % A& (tumor
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mRNAFe & § & iA 69H 0L, JF 4 3 FIPMA#E5

M IR M7 & B C(endogenous protein kinase C,
PKC), PKCou4¥ 574 474 7 Safingol A PK C54¥
S F RottlerinZHA-DN-PK C o it %3 4%
FF LR EF RS, R, A RIEILEE
MTNFoxPKCoArp-PKCotl £ A 6%,
Sh, F IR PR EAA M TNFRPKCoty B R
IP;R 1% & £k 09 % v,

£ 8 TNFatf AHMCs/s, IP,R1% & ##mRNA
KA B3 A PMA, PKCad 4 7 Safingol,
HA-DN-PKCo/Jft ¥ 45 = ¥ 48 9 2 LB TNF o
#FMIP,R1E & & LA, mPKCSH )
Rottlerin LB 2 FALET4F A, TNFoufl i HMCs,
A REEEAEPKCo% & £ A LW T £ 7,
# TNFak]i#8 h p-PKCo% & & ik P 2.3 Jn.
TNFR1#AR+TNFo 2 #e TNFR2 40+ TNF ol 2E,
IP.,RIE G kLA P B KRBT .
TNFRI#A+TNFa2lp-PKCo & & XA 2
T ¥, s TNFR2# A +TNFo 4, p-PKCa & & £
A TR B R AL,

£ TNFast _EiEHMCs FIP,R1%& & &IP,R1
mRNA# £ A, FHPKCoTHATNFa L
PIP;R1 69 ik P A FHAEF . TNFo o fkid it
TNFR1/PKCaik # & TNFR2#4% 12 _EifIPR14)
Fik.

© 2013FFRiYTBaishidengFTa.
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& 274 1k (hepatorenal syndrome, HRS) & FiE
JEI9 B B T RE, W AEES A 70%. H AT
¥ /NERYE I % (glomerular filtration rate, GFR)
PEEHRSH EZ AR HLEIT. 1,4,5- = BERRILEE
ZARIPR)Z M A SR, TP RETP &5 15 5 K/
R, A DT I v 1 fids 26 8 AR T3 40 i Jot
T S Ca” YR B T v LR A i 4. s
Bk R M40 (glomerular mesangial cells, GMCs)
Wi ] FEGFR F P, H gAML R W i ik
(¥ 1T 501,4,5- = BEIRILEE Z AR (IP,R AT F:Ca 2k
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o G, ] R U R A I < AR T A R
REYW TNFa s RN R R A K %V
S ARAP I R TNFon] FiHIP,R1 LS
TNFa 1] i G2 e IIP,R 1615 E AL K
Bl A 2 R M S v BB TR oy, W /N IR R A
M (glomerular mesangial cells, GMCs)IP;R14 [
FIEW] I

25 bRk, FATUCAHTNFouliid - iHIPR15E
15, A LA IP AR A8 (MIP,R, M BEGMCs P Ca™
B, T IEEGMCsHL 4, FHIGFR T I, 1X Al fig &
HR S X8 &4 15 400 5 R 2 v KD 70 Al
HRANRVHIP R AL 1 501 HLH], FRATLLNE
/NER A I 41 g (human mesangial cells, HMCs)>4
WFFERT R, TRITTNF ot TP, R IZIE 50, Jf ik
— A HFFIPK C X TNFRAE IR 538 b 14
Ay HREAE R 7R H B SR B AEGFP 1 B (1 731 AL
D7 THAT T R, I 41 T B 25 ik AR R

1 MRASE
1.1 ##H HMCsMUN K /NER R B0 & A 1S
7K (mesangial cell medium, MCM)(4201): sc-
cience cell’A H); TNFo. RHTATNFRI. RILA
TNFR2JiHE: R&DAH]; RHTA T HIPRILA:
Chemicon International A @; Rottlerin. Safingol:
Calbiochen”s &]; TRIzol: Invitrogen’A#]; 5144
J, Wik SR ExScript™ RT Reagent Kit.
PCRiRXF & SYBR" premix EX Taq™: TakaraZt
7); NEAERPKCo(pHACE-WT-PKCo) B b, i
PE53FPK Ca(pHA CE-DN-PK C o) Ji ki S pC D-
NA3.0FTREL 5 [ O 2% ol - B (8 K 52 AR )
AR B 2 =15 43 4).
1.2 7k
1.2.1 2 a3g I A 22 M HIMCM¥E JEACHC M s
MMAEI7C 5%CO,ME B T2 h AT 5557,
TGNl THAAEAR, H4-84X 40 M 5 4k 5256
FEA AR B 2980%-90% @l & I, W FF IHRE 37
F, Wl LI (free serum medium, FSM)MCM
[RIAL LI 24 hJm 4k 22 N2 ab 2.

ANTFI A0 MU ASE AL 5y 2 (1) 53 K9 AN TR] IR 1) (0
2. 4. 8. 24 h)4, TNFa(100 ng/mL)#I¥XHMCs,
SEIN 52 B PCRFN 9% BN TP, R 1 mRNARIEE
ik, ()2 FiE S ) P BEHM Cs 73 41
TNFo b #0 h41(TOh4]); TNFokbEE24 h41(T24h
21); Rottlerin/Safingol LA BEZH ; TNF o311
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F4L. PKCSEF S PEMHIFIRottlerin(5S umol/L), A 47 b WA ¥ 5

PKCo 40 il Safingol(5 pmol/L) Fii b B 1fit
HYUEIIHMCs 1 hJ5, - FTNFodili24 h; (3)
FORLE Y341 TNFa kb FRO hZH(TOh); w5 %k
ZH(pCDNA3.0)+TNFa; DN-PKCa+TNFo; WT-
PKCo+TNF B 4 %34 L; (4)1FE % X Z1(TOoh
ZH); TNFo il 348 hi24 hZ(T8h, T24h); TNFRI1
PUA+TNFo 4l (TR1+T4); TNFR2H4A+TNFa 4l
(TR2+T#H).
1.2.2 %852 FPCR: 41 il SARNASEH, 5N
cDNA. KHISYBR Green | %64 kHiK &2, 2>
ITHIAE H ) BRI (TP,R D AEE X EE R (GAPDH) I
Pl 8. A0 44 5256 21 R TIPSR 1 H 1R BRI AH
Xf ik . 514): IP,R1-F: 5“ACAGGGTTTCGC-
CATGTTGAC-3'; IP;R1-R: 5~AGGCTCAGTG-
GCTCATGCCTA-3'; GAPDH-F: 5-GCACC-
GTCAAGGCTGAGAAC-3'; GAPDH-R: 5-TG-
GTGAAGACGCCAGTGGA-3". IP,R1/GAPDH
mRNAFJHIX FKIEF = IP;RI1FERFE T HUGAP-
DHIEH 5 DAL, RIESS R LATOh A1, Hp4l s
2 .
1.2.3 Western blot: $EH 4l R HEH, £SDS-
PAGEHIK )G, B EPVDF G IN—Pii s
R TP H2 h; TBSTUEE3YK, ECL
RICIERLM. LLSY 545 kDal)B-actinff N,
I FH B A I AR A o b HINEE B & & =
H 8 1K FEAR/ [R] —FF A B-actin K JEAH.
1.2.4 FrAswh ot 25 4 ORLE AL (FE A6 K T 16
DHSoUHZ A W) ¥, X TFHERIME. b
PR JE V) 2858 . DI PIERH(TAKARA A 7] 56
FSC)AH . JIORE by 5 A 70 Bl 8 M 67 S8 AR Rk dE— 20
PERL, -20 CHRAT& . K H NG T ki i 2 4,
R R Or I N Car i ik = A NN =2 v Y
MR AW, R E A B & A5
IR R ). A 3IR. e YA Ul
WIS REAT. e G Ja 59748 h, 3 i & 1.
St # AT 25 B dE Limean £ SD#E R, 1
TR AR 1R LU BCR H 7 22 93 M, A s
KI4ESPSS15.0F A AT AbHE, P<0.054 I\ hy 22 57
eV S-S

2 BR

2.1 %82 EFPCRAWestern blot# M I1P;R1
mRNAFe & &G 89 £k 55X A LG, TNFokb2]
Ji2 h#8 h IP;R1 mRNARIEZHIE I, T8 hik
i (P<0.01, E1A); IP.R14E 1L T TNF o]
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UUUU

1 TNFoRIFEHMCsAREB478]IP,RT mRNAFIIP,RIZBBHIR
K. "P<0.01 vs TO 2H.

IP;R1 mRNA
N oW
1 1

e
1

o

B4 WA THE, 24 h IP,R1ER Rk ik m
I (P<0.01, I 1B).

2.2 Western blot# | PKC4Z 5 47 4) #] < 1P,R 1%
& E A 69 PMATIALFAE 5 P PR PEPK C (1%
ZMPKC. cPKCAHIHIHLPKC. nPKC), 7
TNFol¥#, 1P,R1E HFRIEHE T F%@P<0.01, &
2A). PMARIFHMCs 24 hJri, S PKCHIZFIA 5%}
PR L 2R F(J€2B), 1ESE TPMA 24 hif
X IR PEPK CHIFES /R . 1 B cPKCHI/EinPKC
Wfies 5 N AP IP,R 1A A RIA. ik
— 3B ITPK CE R AETP,R 12K (1383 Hh (1948,
PKCaMIPKCSHLFEPEHM I fSafingol FIR ot-
tlerinTiALFRHMCs 1 hJi, P TNFa ki, Sa+T
HIP,R1EE RIEH 2 T FE@P<0.01); TMrot+T4
IP,R1 % R IA T B A 10(P>0.05, EI3), $ER
PKCanl 825 N A M40 H TNFo L8 1P,R 111
Kik.

2.3 Western blot# il i 45 B% i) 4% 4 7 1P, R 1%
G kA Hm H5T24h4 L E, pHACE-WT-
PKCa+TNFa4IP,R1%E 135 W W5
(P<0.01), MpHACE-DN-PKCa+TNFoZl1P,R1%%
1k B 5 BRI (P<0.01); 5 TOhELESE, T24h4 A1
pCDNA3.0Z1+TNF ol IP;R 1 55 [ 315 34 W B 14
TN, T AL A 201 ) B G B S 22 5 (P>0.05), B
JTURE (125 G AN 5 o 40 R P 3% 2 (1 4).

2.4 Western blot# M TNFa 3 PKCofep-PK Ca i

B A7 x¢ AT B4R A
HE BB o M 4
R RO R I
L FESHANE
Rk B & AT ik
e ESGE AL
@, w3t o-F ok
T & 97 B B
W AZ 5 55 FHL4H)
RXmz Dy, E
NN N
TNFax1P,R1%&
ik 0 % vl B AE R
19 1% 5 4 FHLH
B W 4R E A AR
AR,
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Wi REE A TOh T24h PMA+T 5 g
AL EZITNFa 4
% & ZmRNA X 03 b b
ik, TNFo 78 id > , ] q
TNFRI/PKCait  B-actin 5 )

12 B AR HPK Ca a
# TNFR24Z 5 4 4 .
Sk # FAIP,R] b " <
R, HR—F 1 <O R o0 NS oX \(\U}X
" ol N\a L 5
RNAE B RE 3 Q(,O 0$ @‘
B OB 45 LR B A o
E- 378
i g, PRL g— - _— e
i d
.
i ,‘Q\(\ b(\(\ X" X« X"
1 « \\\P&'Q QM
Q(S) N Q
0 ~ e
Toh T24h PMA+T B 4 Western blotiiillFhi% R NIP,RIZBERIXIVEIE.
Control PMA24h "P<0.01 vs TOhZH; ‘P <0.01 vs T24h?H.
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At Pen PKC_

B 2 PMAFAMEHMCs 24 hig, Western bloti&lIP,R1ZE
FORIVZK,. PP<0.01 vs TORZL; ‘P <0.01 vs T24hZH.

TOh T24h Sa+t Rot+t

IP,R1

B-actin
3.5+
3.0

{11 2.5

Hﬁ 2.0

m 1.5+
1.0
0.5
0.0

L
— o
Ha
4‘

TOh T24h Sa+t Rot+t

B 3 Western bloth&MIPKCHNHIFIRIP,RIBEZRIABY
"P<0.01 vs TOhZL; ‘P < 0.01 vs T24hZ.

AN

B &k 49 % % TNFolb P 4% A 2L PKCa i 1%
AT B2 5 @P>0.05, KSA). TNFofiliHMCs
8 h, p-PKCoutlt 1K 3E W] 5 15 1 (P<0.01, I5B).
2.5 Western blot#- | TNFR1#=TNFR2.£p-PKCa.
FeIPR1%Z & Lk P agtE A 5T24hd L,
TNFRIFUA+TNF a2l HITNFR2PUA+TNF o,
[P, R FIRIEBIA HE FRF@P<0.01, K6A); 5
T8h4H Lt 4L, TNFRI1FUA+TNF a4l p-PK Ca i [
FIEW T (@P<0.01); M TNFR2HU/A+TNFadl,
p-PKCo i [ 315 TG W] 12 A2 46,(P>0.05, [£16B).

WCJD | www.wjgnet.com

A TOh T4h T8h T24h
1.8
1.6 I
1.4 < T =
we 1.2
238
%06
=04
0.2
0.0
TOh T4h T8h T24h
B TOh T4h T8h T24h
prico — — - —
3.5 b
3.5 T
{1 2.5+
5 2.0
215
L.1.0
0.5
0.0
TOh T4h T8h T24h

5 Western bloEMTNFaXIPKCaZ B p-PKCaBBR
IEBYISZIE. *P<0.01 vs TOhZH.

3 iMie

TP ROE NS 55 A5 U1 P, 25 1) — 53 A7 15 (1)
W Ca” B JBUMIE, BF 5T TP, REL H A4k #4142
T2 B AN ML N Ca™ {5 5 (VI B RUR, B3
Wi &40 R 4, 5 22 Bl K AR R R 2 DD AROK,
WAL B KRB R IRIP, R, FEKGMCsAl
P LS A ) U, 5 R R e R AR
RS DIAH MY A4k sh 5 AL v N ER R
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A TOh T24h TR1+T  TR2+T VERIMY. sz b, AR FIPMAKES A YsvERg  mga##

31 d e
3 |
5 T

1,

0

TOh T24h  TRI+T  TR2+T
B TOh T8h TR1+T TR2+T
p-PKCo.

P-aCHin se— o — —
3.5
b
3.0’ T
5257
%20 d
@)
; 1.5 1
1.0
0.5
0.0

TOh T8h TRI+T  TR2+T

B 6 TNFRIFUASNTNFR2FUAFIALIEHMC s X IP,R1F]
p-PKCaBERIEMIZ. "£<0.01 vs TOZ; P<0.01 vs
T24h(T8h)2H; P<0.05 vs T24hZH

JELH Ji RN BR /N B T LR TP, R 1 TR 3 in mp
BEL5 B A EE A O™, B IP R E A AE T
B /NER ZR AN T LA .

FR LA H 7 B O 90 TP AN 2 A R
i, R A R B g, AT R R
135 HHTNFo ] 38", Asest b, JRAi T Je
FH SEIN 5€ SEPCRITVEA o R ENTEE, AL I
F/KFEAE T TNFor] EIHHMCSIP,R1KIX,
X5 [ A B sE K S A AR oA
WFFE4E e —B. 1P,R1 mRNATERAH L
St IARIE T, TP R AR N 463)

4 C (protein kinase C, PKC) A& 245
I T 0 T T R A, )2 A T A L
A B . Uk B R B4 i &Y 46 DhRe .
PKCHEUE A% V)RR, WS FIPKCHl i i 1y
ZR N B B AT Ok R i /N BR g o R
PKCK & & /DA FH 12580 W R PR Cadd)
B IEPK CI1/3, R 4E e B Ik AR BE 2y Re A 221
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JEPK CIX —HFHEN, B3 P8 1 Ak 22 6 7 1
JHENID 2 TPKCaZ 5TNFa L iHIP,R1()
Pk, WML W Yt pHACE-DN-PK CaJithi, 1
PR Coadifi P i, HEBRA 25301 779 7 52 M JL At
FEMKE, IP,RIFIZFRIEI S TR, 32— sk
T AL IPK Cate b RTP,R 1332 Hh (1) 2184 1.
ARSE 1S 25 R TNFolll#HMCs 8 h, p-PKCa
FIA W G N, FWITNF o LA )4 1 3 4k
PKCo, PKCo % A Thr63847 s i R 1A% 36
PKCoff1iF ™, (HPK Couth 22 (1 W] 284k, it
HHTNF o 1 T PK Co N AR IR Ak A% Rl i 1 A4,
P, WELIIPKCaZ 5 T FUFIP,R1IFRIA.

TNFo 210D AGHIJED A G 1) & 1%
WTEALIH SR 2R 5 . VS T4 IR RS IR A
TEALPKCol™", TiAEHMCsH, TNF o i
T A2 PK CoudE 1 (2 HEIP,R 1) 35 ? TNFa
VE R —Fh 224 K7, Zilid 5STNFRE &
AAFLUSEIL). TNFoli fi5Z AATNFRIRITNFR2
WA AE T 2 FhaL 240 J R o 2 4 M 3R 1T, AdAT
JL AR 2516 DX A 30% (14 )5, PR PN &5 44 X 22 331
IRK, PRI E A M N A5 Sk B 725, IF
A RAF A Y, ARszash, A1)
FHRE S HUTNF R B 50 B B d b 40 i SR T
TNFoZ 4k, P TNFRIGVER. Hili &, il
R I 2 v B A A, TP R IA AN
PP o 8 R B%, PUTNFR141 FiHIP,R1E (134
53%, TMHITNFR24] FHIP,R 18T [142%, BgiR
W] T TNFRIMTNFR2#Z 5 TIP,R1FKIE N L
W, A4, TNFREPK Caififb o< R Wif? BAr]
RIPITNFRI e BEHUAE A4, p-PKCo ¥
90, MHTTNFR2 5§58 BEPUAAE P 41p-PKCask
KTCH A4k, B TNFRI/5: T PKCaltlifih,
SR TNFo ] 38 TNFR 10 45 i B A7, B
L FIFAN, 75 4LPC-PLC, PC-PLC/K fif# 41 fit 5
18 IR I FEL sl 2 e JIEL B RTD A G 1 3 AL PR,

ZE LTk, BATN AR 4, TNFo &2
DA IE I TNFR1/PK Cad& 12 M AR BPK C alt)
TNFER27H5 545 S/t FHIP.RIRIL, &&
1K BIIP;R 1M L N TP 4243 2 B I TP,R, (i 2k i N
Ca’ BEi, BN /NER R AN i 46, T3GFR
R, BETESEFHRS ) & A2 B R e AHAETNFa |
WIP,RIZRILIME T 1P, TNFRIL TNFR2H
HARAE ML, &7 A 87 AEAH AR, B8R
5 AT 543 1 AH OGBS ) {5 H T v AN 42,
T F T RE— 2D S BA 5T.

AT B4 AR
o e B o Ak SR
B, 48 EITIE
Pk B AR AR
PR IE, fik
H N FHRTR A
REHFT, T
BN A IR
Fajgad AR5
#, i BRI L
fR-Z FotB 25 75 &
#9% T e R AL
T c Dy N
Fon BSfngE. A&
A e S SRR
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W@ 5 #M 4 SE@EL Oxidative stress mediates protein kinase C activa-
i;ﬁ ; ;ij};?:f:’ Lata J. Hepatorenal syndrome. World | Gastroenterol t?on .and advanc‘ed glycation end .product forn}1a-

< 3 ) tion in a mesangial cell model of diabetes and high
AR, 2q12; 18:. 4978-4984 [PMID: 23049205 DOI: 10.3748/ protein diet. Am | Nephrol 2009; 29: 171-180 [PMID:
KB 25 R AL A Wig-v18.136.4976] . 18781061 DOL: 10.1159/000154470]

f * T s % i, 2 Tayl.orhCW, da;cf)nseca Pe MOI;IS EdP 1131’(33 recespi 12 Zeng L, Webster SV, Newton PM. The biology
3 f;__" 18 8 ﬁ tZC())EJSAL.'tZS' szele(l]rczw o;;;g??gg@é?DSOIfolc(;elnSwCl of protein kinase C. Adv Exp Med Biol 2012; 740:
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