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[ ABSTRACT]

products (AGE) in vivo on rat. Methods

advanced glycation end-products;

receptor for advanced glycation end products;

Aim To elucidate effect of rosiglitazone (RSG) on calcification induced by advanced glycation end-

A rat model of diabetic arterial calcification (DM+VDN) was induced by

streptozotocin (STZ) and high fat diet, as well as vitamin D3 and nicotine, then divided into three groups: untreated

group, group treated with RSG, group treated with glibenclamide ( GLB).

Metabolic parameters, aortic calcium content,

malondialdehyde (MDA) content, Cu/Zn superoxide dismutase (SOD) activity, receptor for advanced glycation end prod-

ucts (RAGE) and plasma AGE levels were measured.

also dramatically increased, as shown by von Kossa staining.

Results
as high levels of MDA and SOD. Aortas from DM+VDN exhibited high levels of calcium content.

DM+VDN exhibited enhanced levels of AGE, as well

This calcification was

In aorta, strong immunostaining for RAGE were observed in

DM+VDN. Conversely, rosiglitazone attenuated these changes in calcium accumulation and the investigated proteins in a-

ortas, as well as plasma AGE, MDA and SOD.

cification in partly through down-regulation of RAGE expression,

stress induced by AGE.
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Conclusion The results suggest that rosiglitazone might exert anti-cal-

thus limiting the cells’ susceptibility toward oxidative
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cation end-products, AGE) i3 3Z{& ( receptor for ad-
vanced glycation end products, RAGE ) i& 72 fi #f Ifi 45
LA RS ALk S P A G A i A2
( peroxisome proliferator-activated receptor vy, PPARY)
G R B A& FNER (rosiglitazone , RSG) H T HE 44 il figs
By R USET 2 T 2 BUBE BRI IRYT o WFSEIESE
RSG 38 BAT M7 T BB AR T 2 A0 00 45 PR 47 %
I, AHIFSE W5 L K 47 B Xof AR DR 9 O B = 3 ik
PEACEIRZNE , Syt — 20 B ) A% 5 O i A DR AP A
FH B 25 BEATL ] S AL 0 Al

1 #MRAITTIE

L1 EEZE#H

6 JE i A M Wistar K B, KT E 180 g 24, 1
AFERFR LELRG PO, #RET R
( streptozotocin, STZ) 4k & % D3 4 A Sigma /A &
REToHAEAFEFHBFASFHE LAY, F#k
FIEREREFEARAFRBREA LAY, %7
K& Fr,2.5 mg/ R, B 7N KAE- AL 25 R IR
([ 75 ¥ H32021283), AASEM KA & H
Sigma /& P %, R # = B ( malondialdehyde,
MDA) #n # &, 1t 4 B 1 B ( superoxide dismutase,
SOD) A MR & A 8w E KA E T &, R
RAGE % 7 [£ 1gG % R&D A& = i,
1.2 HhEEET

WRARERFE RAET LY H AR R L E S
1t KX Bl # & ( diabetic arterial calcification, DM +
VDN) . 6 ¥ SPF 4 4 Wistar K B, T & ¥ .
FE B EA R E R 8 B E,#% STZ 25 mg/kg fE
EE 5,1 BB A AT 16.7 mmol/L K R4 F LA
E4T 4 & % D3 (300000 U/kg) Fn B & T (25
mg/kg) #E H . R AE von Kossa % & K& CT 34 ik 55 1t
AR A8 | A R A L A R 3
1.3 B EREH

AR A KRS N F 45 B 67 4 5 K
JR(GLB) i 7T A RMER U 2 6 R T A4 8
POK AR R R, RSG BT 4% T T # 5 8 2
mg/ (kg - d) ¥ & ; GLB 57 4 % T # 71 X JIk 2.5
mg/(kg - ) EF, HEAANALTFTEELAHEL KEE,
ME 6 R, %2 H B kR,
1.4 HAEM

%6 B R, RS K EZH (60 mg/kg) Ak
BE | J& sh ik K fn ) 2 fE fn B ( fasting blood-glucose,

FBG) #Eft M2 % & (hemoglobin Alc, HbAlc) | it
fe[ Hm =8 (TG) R EEE (TC) |, Kbt E
A i vE AGE K P #% X A & WA B ARl
MDA Fit SOD & F, W7 340 7Lk B W E K £ 5
Jk,—#HoBNLERFEFEHE, M 2WKkFAE
-80 C k4,
1.5 HALFBEERN

KREDIT S5 CHT, REXF WA,
8 A A B P AR U E . R B DL BCA AR
MeElEREatE, tUEaCERLENE,
1.6 HEHRE

Z5REFBEE T WAL ENEA, A EEZRH
FE BRI AK 2~3 K@ 8, w3, 4T
von Kossa $e 8, 45 RIS % Tk > H iy, 4 o4
LA EE 20 0~4 H, 0 . B4 HILHR;1
Foo BARTUAR ;2 B AT BB HRIAR3 R LWL
FHIARA F. 08 R BENS SR, <1
RXAXFTGHN~2.5 FHhE PRGN, >2.5 hE
EE, FRIAALE3 KA, A FHME,
1.7 G ARLFRN

Z5RWFEE T WAL EINEA, F IR EZH
AEWBEERABAK 2~3 %K, B28, G Wk, %
S ER, AR H#ATHENTESE, 27
Ehe—, W, B, A, HAE, RATERSN
mE,
1.8 HELESSITED

k F SPSS 13.0 A AT F 1T 247, B4 DL ws
MER KT, AR XA EEEF Z 050K
Student-Newman-Keuls (SNK) %, P<0.05 A § = 7
HETFENL,

2 & R
2.1 —mAER

TR 45 S B0 4 KRR Tl AR T B 22 S e B
P, LA TYEA R D, AE T AL S R hA KRR
IR IR R 2 2 REIRE . SR
MR R G , ST &, iR 2k 2R
VAR 0 o 34 1 2R 05 S i PR RE IR Ak S 28 T4 3R
D, T ARG , 20K 2 IR | 11 93 S5 0 R i IR
JNE . RSG 197 41 H GLB I8 Y7 4 5 IR s A5 2l 3t
1RIT 6 JEJS , RSG JAIT4LA GLB JAY7 41K AR
T TARRIZH (P<0.05) ,RSG 1677405 GLB Gy 4
ZIAR T i 22 R T4t 5 L (P>0.05) ; RSG
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GLB g%k FBG . HbAlc /K-, GLB IGI7 4L T
RSG IAYT4 (P<0.05) ;RSG AYT 4 AGE /KPR T
BRI A GLB JAY7 41 (P<0.05) , GLB JAY7 41 AGE
K SRR LA 2 S oG 32 7 L (P>0.05) 5 %%
HR R (HR) MG (TC TG ) FIfL 55 /K - 22 5
TGt L (P>0.05;% 1),

£ 1 SAKRR—RAN

Table 1. Metabolic parameters in the experimental groups

— TR KRIZH  GLBIRYTZH  RSGIRYT4
HR (K/4%) 413 £ 12 403 £ 19 395 + 17
B () 415+ 16 454 + 12° 476 + 28"
FBG (mmol/L) 24.40 + 1.81 18.44 + 0.47* 21.56 + 0.85"
TC (mmol/L)  1.89 + 0.30 1.92 +0.14 2.12 +0.19
TG (mmol/L)  0.41 £ 0.11 0.36 = 0.12  0.38 + 0.07
HbAlc(%) 214+ 4.6 178 +4.9° 192 +52%
Ca (mmol/L)  2.52 +0.53 2.47 +0.46 2.73 = 0.32
AGE (kU/L) 539+ 2.10  5.06£2.19  4.12 +1.63"

a N P<0.05, 5ARI4] Fi ;b o P<0.05, 5 GLB A F 4 g,

"
i e

1. XERMIEZIRK von Kossa F:£(200x)

Figure 1. von Kossa staining in rat thoracic aorta(200x)

2.4 KEMIFEBHEK RAGE Fik
KB F sh ik RAGE fo e 4l 214k 2 e o 2%
TR RV I AT U2 RAGE Rk F 5, il
LA, Y B AR B €5, 20 5k EIAG 43 B 0 i 3R,
RSG 1697 240 F 3 ik RAGE E kMK TR R4 (P<
0.01) ,GLB JAYT 41 5HA 2 s 25 5 00 18 35 1 (P>
0.05,2),
2.5 KEMFEFMERIRK SOD /KFEK MDA €&
RSG 67 20K BRI A 32 31 ik SOD 7K K
MDA 25 A B 20 F1 GLB 3897 20 B B A (P <
0.01) ,GLB JRY7 4 SHIAIA i 2= 53 o i & M (P>
0.05, 1 3)

22 KEMEFKGEE

RSG 6 7 20 1 3 2 ik 85 & Ik TR AL 2 Fn
GLBIAYTZH (P<0.05) ,GLB iRY7 4 SRR L
ZR TR EME(P>0.05;%2),

F2. KRMENKESEE

Table 2. Calcium content in rat thoracic aorta

 H P55 (ny/g)
R 2 1360+341
GLBiR¥7 4 12804362
RSG R¥7 4 8942215

a} P<0.05, SHRIL] LE ;b A P<0.05,5 GLB IRIFH HLE,

2.3 KFBRHKEBIRK von Kossa £t

g F Bl von Kossa Yt il 7 AL 2 454k 32 %L
BT Bk b 2, 5 RS O FORCR BCHOIR TORR, #8
133 ] WL ER T 5 ) Al A 3% S B SR - LA L
HEZUZEL , 40 i 18] & T 4% 22 ; RSG ¥R 7 Al e K Bl
M3 KES 1, GLB A Y7 LH 14 E 3k von kossa %t
OSBRI TC B 225 (E 1),

AP R, TP GLB WRYTEL AT RSG IRYT 4L, 1 FoRAIE M FoR Pl A FRIME,

304 it

DA ER T AR B A S AR Ak Sk i AT A 7E B
B AL AR R AR PR LG A B R (H SR
FIEEAL , AN % A 7E 34 ORI AE B985 4k, I T
A B EIG R, B R R WL S5 Ak, I
Shy 2 kit A% B Ak B0 B v 45 Ak kR I A5 b A 16
17, 5B R AL PE T JE RO A 205 3R VT A
Ko BRAEWFIE &I AGE FILL L RAGE ik, fiE ik
R BRI SF- 9 UL 40 B 45 4k, B B anti-RAGE'™ 5 %
K HNERAS AT LA AGE iR &L, LIS & 0
SAALIYTE AGE TS0 M bR K Rl 8 45 1k & E
RIESFPREREZEMRY , A¥ERREAL
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Figure 2. RAGE immunoreactivity in rat thoracic aorta(200x)
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Figure 3. SOD and MDA in rat serum and thoracic aorta
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F&FIEA T LAl RAGE k3, i AGE 13k
T STARE

A5 & B2 4 5] Bl A 1) A IR 40 BE BH b K%
ECBE R K BLIMBE AT HbA e K P A5 R SR
55 TAE SN A R, (B2 45 51 R BE PR AR L7 AGE /K F,
HH S 9/ PR s 3 B0 i 32 B kA5 4L, B IK RAGE
ik, W TSN ARG T A, 3278 B 4% 51 i 2
2 B A LA AI G 0 ) 00 4 A5 AR T, B iE
S 5] i i A AR DR O KRR OB SR R Y
FHEILTE AGE 7KV IR WE AL LR = 15 T 1)
KR A LA 4546 i T8 AGE /K
AR T H A i 2 0 ( F 2P T =i AKCF LA
FAFLE ), 5 B X HE R B AR R LR,
5IRATFERT BT 25 R — 2, AW ROULER B 5 4% )
WG YT B PRI K BRI AGE 7KF- R, g 5 %
K& G W DI RE 35 B IEXT AGE ¥ B A G, 1
I3 SOD il MDA 7K ~F- B AIK AT i &8 43 4k & T 1L %5
AGE 7K F TR,

X TFRE PR I A 85 A0, B ET TS A SR
B, BB PR A0 o A A AL i M B R R AT A
R MEIRIT AE F 2 AR MOk 2
S R IR I A A AR I B ) T R A2 ARy I A
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R ZREmYIN ) MLEI#F5E % B PPARYy 3843 WntSa
{5 T 00 10 A S M LA A A A o T
PE7R % BT AT LA ) A8 Ak I AR A A 4 i
B FRATIIRTF 5T % B AK B BRI YT I K B
ik RAGE ik T, Il AGE SOD F1 MDA /K-
REARR, 220 RS R DORR8RS , # 0 25 4% %) i m] i i
T A i A5 SF- d WLAN B 3R BT RAGE 2 5 1915 5 i&
(RN EA U SRR OE S i E =R R S
RAEEAANEIE R, #E— 0 F5% PPARy 2 51015
5 S BN T TS AL & AR HL DR B R

[ &% 3Ck]

(1] B, Dbeif, B 85, 5. Bkl Ikok e i Ak 1
(oIS B AR SRS A S B PRI A A [T ] o i i 4
JRaRiE, 2016, 35 (7) : 514-516.

[2] Wang Zhongqun, Li Lihua, Du Rui, et al. CML/RAGE sig-
nal induces calcification cascade in diabetes [ J]. Diabetol
Metab Syndr, 2016, 8. 83-95.

[3] Ren X, Wei Qin, Shao H, et al. A rat model of diabetic
artery calcification [ J]. J Endocrinol Invest, 2012, 35.
497-503.

[4] Wei Qin, Ren Xiaomei, Jiang Yibo, et al. Advanced glyca-
tion end products accelerate rat vascular calcification through
RAGE/ oxidative stress [ J]. BMC Cardiovascular Disorders ,
2013, 13; 13-19.

[5] fEmesk, (ERIRE, A8 42, 55, KA M S AL 27
YIS B R RN AT L0 M s AL AL BB [T ]

FEOBT2Y Sl R4, 2011, 4 (30) : 256-260.

[6] Chen F, Ghosh A, Hu M, et al. RAGE-NF-kB-PPARYy sig-
naling is involved in AGEs-induced upregulation of amyloid-
B influx transport in an invitro BBB model [ J]. Neurotox
Res, 2018, 33(2): 284-299.

[7] Cannizzaro L, Rossoni G, Savi F. Regulatory landscape of
AGE-RAGE-oxidative stress axis and its modulation by
PPARYy activation in high fructose diet-induced metabolic
syndrome[ J]. Nutr Metab, 2017, 14; 5-18.

[8] Tabassum A, Mahboob T. Role of peroxisome proliferator-
activated receptor-gamma activation on visfatin, advanced
glycation end products, and renal oxidative stress in obesity-
induced type 2 diabetes mellitus [ J]. Hum Exp Toxicol,
2018, 37(11): 1187-1198.

[9] E &%, & J1. Wi 5 g6 1], v E Sl hkas b 22
A%, 2015, 23 (5) : 458-463.

[10] mi i, BEIA. o ALY BHAIE SIS L2 4K vy S50
BAG AL [T, W R IE A 2 2% AR, 2016, 8 (32):
101-103.

[11] Estelle Woldt, Jérome Terrand, Mohamed Mlih, et al. The
nuclear hormone receptor PPARy counteracts vascular cal-
cification by inhibiting Wnt5a signalling in vascular smooth
muscle cells[ J]. Nat Commun, 2012, 3. 1077-1087.

[12] Lee YH, Kang YM, Heo MJ, et al. The survival role of
peroxisome proliferator-activated receptor gamma induces
odontoblast differentiation against oxidative stress in human
dental pulp cells[J]. J Endod, 2013, 39(2): 236-241.

(MSCHdE )



