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Protective mechanism of loganin on endoplasmic reticulum stress of mesangial
cells induced by advanced glycation end products
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Abstract: Objective To investigate the protective effect and the mechanism of loganin (an active component in Cornus officinalis) on
the endoplasmic reticulum (ER) stress of glomerular mesangial cells (GMCs) induced by advanced glycation end products (AGEs).
Methods Human GMCs were cultured in vitro and divided into control group, model group (AGEs group), loganin group, and amino
guanidine group (set as positive control, 0.1, 1.0, and 10.0 umol/L). After being incubated with loganin (final concentration of 0.1, 1.0,
and 10.0 umol/L) for 1 h, GMCs were stimulated by AGEs (200 mg/L) for 24 h. Then, the cell proliferation was measured of using
MTS method. PGE, was investigated by Elisa. Receptors of advanced glycation end products (RAGE), and ER stress-related protein
like GRP78, IRE1, XBP1, and inflammatory factor NF-kB and COX-2 in GMCs were detected by Western blotting. Results Loganin
could suppress the proliferation of GMCs induced by AGEs, improve the subcellular injury of GMCs, down-regulate the expression of
ER stress-related protein GRP78, IRE1, XBP1, and RAGE, reduce the inflammation-related protein NF-kB, COX-2, and the level of
PGE,. Conclusion Loganin could improve the ER stress of GMCs induced by AGEs, lessen the inflammation and subcellular injury
of GMCs, its mechanism might be related to the decreased expression of RAGE and the inhibition of the IRE1 pathway.
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EAY, Bl AEREE R AR, R
$=98%, 5 20100528; ZHENN, Sigma A w1
H4r3%. DMEM 57236, 0.25% i 1w, 2
Hyclone 2 w]; Jf/IFILiE (FBS), Fj3& GEMINI;
MTS, Promega 2A7); RIPA 2, 2 RAEWH:
ARHWFGEHT; HiSIIRE E, (PGEy), Mlbio 2A#]; Hi
FAE K W%k (RAGE). HZHHT &R 78
(GRP78). ¥ FHPTERERE (IRE1D X &45H
HE 1 (XBP). HEAW-2 (COX-2) Pifk, %
Abcam 2 7] ; WERAZ % 1B (p-NF-kB).
N -«B (NF-xB) Fifk, CST A,
1.3 IR

Synergy HT Bi#5{%, 3E[H Bio-Tek 2] 44
R 7546, HR Sanyo A#]; HF T/ESR,
TR A BR A W) Ti RUE)E 58 B s, H
7 Nikon A

ok
&=

2 HiE
2.1 AGEs Hi§l&

L 0.2 mol/L MR Eh &t (PBS, pH7.4) )y
W% AGEs: ¥ 50 g/L {975 i A& A (BSA)
550.5 mol/L #IZ#i T PBS ', 37 CHOLIEH 3
ANH, IR AGEs. AT 4AF FRCHIA I
ZPHEIN IR BSA W, LAl ToHEEAL BSA 14
X FF AGEs JERUE, HFLAR AN 4 i &
10 000 FIEMTEARILE T 24 h, B2 A s WV 1) 761 2
B, 0. 22 pm JEREE T BR A .

2.2 YHAEIESE

GMCs H 1% 10% FBS ] DMEM 1ICHEE 7R 34
37 'C. 5% CO, BiFeffirh o 7%, BO A K40 i
1525
2.3 MTS &GN 4 pa1E5E

EROGT B I ) 2 A0 R A B, R A 2 5
4 2X10%mL 8T 96 L, #FSL 100 uL, T
37 C. 5% CO, BiF#Aa P B R % 24 he 440 Ul
BEA K 2 80% ~ 90% fill & AR A I, 4 G 1 ¥ 1)
DMEM B2 LR 77 23 h, 205l In AN Z R
CERIRFEZ 0 10,04 1.04 0.1 pmol/L). ThELTH (&
WRESY 514 1000 1.04 0.1 pmol/L) Tl 1 h Ji&, i
A 200 mg/L AGEs 3, [RIFRfRBIAI4] (200 mg/L
AGEs) AXfIE4] (200 mg/L BSA), #EH# 6 M
FLo24 h JRREFLINA MTS %59 20 L, 44207 F 1 h,
BRI E 490 nm A FLIRGRE (4D {8, T
2 H G FE A 2R

I BRI TEIN I ZE = (4 poa— A sua)/A poun
24 BHTHEENRMPERTS

KON B0 A= U 1) 1 B oA L, o 4 2
F 1X10°/mL R FEFRMMA, HAMS mL, +
37 C. 5% CO, B FR A rh i B 55 7% 24 ho 440 U
BEA K & 80% ~ 90% ikl G R A I, 4 G i3 1)
DMEM (B R FR LR 97 23 h, AN ZIENT (£
WPEA 1.0 pmol/L) BT (244 1.0 pmol/L)
T 1 h J5, WA AGEs (200 mg/L) )i, [FIm
WAL RIS A (ARBRTR]) “2.37 T0D. 24 h 5K
EANH, HIAS EDTA 1 0.25%M 8 11 B vH AL e 4
J&, FEHTA ) PBS i U6 1 dd, 800 r/min B0 5
min, 3 [, LERAMEE A, A PBS 41 e
&, 1500 r/min .0 10 min, 140 M0 46 541, I
NIGE R 2.5%80 W[ 2, FHOE S F B 0L 4 4 i il
TR AL
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2.5 ELISA AN ZAAE EEH Y PGE, KT

OO A A ) A R A e, R 4 25
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PGE, 7KV, $#AE 3 S it kAT
2.6 Western blotting ;£ M|#E X &EH FTix

BOW B K4 L, 1.5 X 10°/mL #58h T- R 5%
Mmpy, FAMILS mL, + 37 C. 5% CO, H 74
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WA, BIEMLE ) DMEM B RE F2 i LUk Es 7%
23 h, N2y f oy AR« 2.3 7 I (2 FE T % 1.0 pmol/L
41), AbFE 24 h )5 3 000 r/min 250 10 min, YAE4N
1, A RIPA Z4fRFEian sz A, e & e
WEE. BRI 14 AR 4X B A _EAEZE
W, 95 ‘C# 5 min, U417 SDS-PAGE B/ HLIK
SRJGHEEN 2 PVDF I |, % 5% BSA I3 P E
M1 h, —Pr4 Cid. H PBST &3k 3 ¥, N
AN BRI AR bR c ) P E I A 2 h, ECL 2
. A Image J HAFHT ALK EAE, LA B-actin
HW SRS B AR R IA
2.7 FitESH

S 45 B4 ] GraphPad Prism 6 #2347 481
30T, B LAY £5 %R, KH One-Way ANOVA 4t
W HEAT I 20T
3 #R
3.1 % GMCs 35§01

Y57 AGEs JIB 24 h 5, SXTREAILEEL, BAIZH
AHEFETHR (P<0.01); SR LLE, ZFETAE
ZOKREE 10.0 pmol/L I, EARIFAEZOREE 1.0, 10.0
umol/L I, X} AGEs 5 [ES 14 M B A7 B Sl el

fEH (P<<0.05. 0.01), HEIREEARICHE, Z5RNE 1.
3.2 X GMCs fRfafSB9520m

Y57 AGEs fill# 24 h J5, SxtHALLE, #if
SN0 Py IR A s34, P I R b i, HE
Tl SRR, ST 2 (1.0
umol/L) #] W i 3% AGEs 513 1) 3041 i 23453473 ,
A PR R P AR, ALK 1
3.3 % GMCs 4l RAGE EHFRIZHIE N

Y57 AGEs §l¥ 24 h J5, x4, #ifd
411¥) RAGE RIS REW N (P<0.01); S8
LA, AN, BETT & A a4 R RAGE (1)
HARIE B ERL, HEAEAE (P<0.01),
LK 2.
3.4 X GMCs #iff1 GRP78. IRE1. XBP1 &EH %
ey bl

%57 AGEs Jill¥24 h J5, x4 ui, Bt
ZH1¥) GRP78. IREl SR HFRIA W0, XBP1 )47
BN (P<0.01); LB LR, 2N, 5
RS FIR I 6 GRPTS.IRE R KI5 K,
XBP1 ZMEifs Ak, HEFEMHDHE (P<0.05.
0.01), UK 3.

£1 DEEIAGEsiFESHIGMCsIEFERISNET (X +5,n=6)
Table 1 Effect of loganin on proliferation of GMCs induced
by AGEs (X £s,n = 6)

2% Cl(umol'L™) Al B /%
PO — 0.601+0.05 —
it — 0.96+0.11% —
BT 10.0 0.64+0.08" 33.4
1.0 0.744+0.12" 22.4
0.1 0.78+0.09 19.2
AT 10.0 0.69+0.21" 28.5
1.0 0.78%0.16 18.7
0.1 0.9540.19 0.6

XA TP<0.01; SERAILE: TP<0.05 TP<001
#p <0.01 vs control group; "P<0.05 P <0.01 vs model group

1 S3EX AGEs ®ifl GMCs #BEEHIHI R0
Fig. 1 Effect of loganin on ultrastructure of GMCs exposed to AGEs
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100 1.0 0.1 ZHEAC
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LAt #P<0.01; LHIHALE: TP<0.01
#pP <0.01 vs control group; P <0.01 vs model group

2
(X Es,n=3)
Fig. 2 Effect of loganin on

OeE % AGEs #133 GMCs 5 RAGE EQ Rk =20

protein expression of RAGE in

3.5 ¥ GMCs ZHffl NF-kB. COX-2 BHRIEH
A

Y57 AGEs §l¥ 24 h J5, HxfHaAI L, i
Z ¥ NF-xB. COX-2 t HKIE B E W (P<0.01);
LI g] teds, &I, DTS FE 4L fe
NF-kB. COX-2 [t H&IEEAL, HEFEAHNE
(P<0.05. 0.01), WK 4.
3.6 X GMCs 4 L5+ PGE, KT

257 AGEs §ill# 24 h )5, 5SxfHeditbas, B
M B35 PGE, K3 Bt (P<0.0D); 5
PR ZH L, R FEAT (B 0.1 pmol/L) Eh R 4557
BTN _EiE PGE, KFRRK, HE7E
MMt (P<0.01), WA 5.
4 i1ig

DN B S 2 PR = % DA G, A daHE

R4

AN=

GMCs exposed to AGEs (X £s,n=3)
p———
T — — —— — — Pr— — -
GRP78 IRE1 b TS ME XBPI
B-actin —_ [-actin ——— — Bractin ¢ M—— — — — —
PO i) 1901—00711 SN . S B 100 1.0 0.1 ZHN W B 100 1.0 0.1 S
HH AT/ (umol L) 1.0 pmol L Bt/ (umol-L ) 1.0 pmol-L ! B/ (pmol L) 1.0 pmol-L !
0.5 0.8+ 0.87 iid
0a i SMKi XBP1
£ 5 06 £ 067 2
$ g S
< 0.31 b A
2 % 044 = 0.4
& 0.21 2 5
S Z 02l <024
0.1
0 — 00_ o] b 0.0 I E:E i
SPME MR 100 1.0 0.0 SAHEIR P B 100 1.0 0.1 SR X R 10.0 1.0 0.1 SN XHE B8 10.01.0 0.1 %N

AR T/ (umol-L ™) 1.0 pmol-L™! AR T/ (umol-L ™) 1.0 pmol-L™!

LA "P<0.01: SEMLIE: "P<0.05 TP<0.01, E4515]F
#pP <0.01 vs control group; "P<0.05 "P<0.01 vs model group, figures 4 and 5 are same
3 O%%EX AGEs /% GMCs /[ GRP78. IRE1 #1 XBP1 ERRIZHEM (X x5, n=3)
Fig. 3 Effect of loganin on expression of GRP78, IRE1, and XBP1 in GMCs exposed to AGEs (X £s, n =3)

pNFB A e I = O N .
NF-KB oy v e s— - — B-actin
109 H# 0.8
0.8+
2 0.6
£ 0.6 * £
< - 3
o) S 044
z, 0.44 - a sk *ok
Z g
= ol © 024 -
0.04 : - T T 0.0= = T
ATEBR 100 1.0 : I X MM OB 100 0 1.0 00 AR
L (wmol L) 1.0 pmol L TR/ (umol L) 1.0 pmol-L™!

4 D$%E AGEs %I GMCs f& NF-xB 1 COX-2 EARIEREM (X £5,n=3)
Fig. 4 Effect of loganin on expression of NF-kB and COX-2 in GMCs exposed to AGEs (X x5, n=23)

T/ (pumol-L ") 1.0 pmol L™ T umol L") 1.0 pmol-L ™!
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Fig. 5 Effect of loganin on level of PGE, in GMCs exposed
to AGEs (X £s,n=4)
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