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Ghrelin 7E451: 3 D, Ul T35 SR B 2 85 1e b i 11

o WL T ERATE
BE B # KRS Ve) BRIERIT Ghrelin
TEVCHIER. s 1540 28 Al SD K EKEHLA> K7 4
A AL RALVE5AE + (R Ghrelin 21554k + e
Ghrelin 4. £5fZLFH )R THE B (M TAEAE T ) BG4
A3 D;(VD;) %R T I07K S LIA 15T, %o R LA 464
THANTC/K L EEAAE R Ab 3, 854k + fIR < B Ghrelin ZH F1£54L,
+ EE VR Ghrelin 2140 7E VD, FUB T T AL BEILRE I 4355
JE ST 50 pg/kg 100 pg/kg & ¥ Ghrelin £ H 1 ¥, %424
Jilo H Von Kossa %4 i M 28 K BN 3 2 ik VC #2 )&, ELISA
PRI M E RS BT Ca® ) Bl VE T B ( ALP) S i 3= 3h ik i
A KA E 1 24( BMP2.BMP4) 4, Soyie 20 A i A6 Il g
F Bk BMP2.BMP4 #3k. Western blot $E#: 4 4 BMP-
2.BMP4 I Ghrelin )ik, Z5R LA XTI Von
Kossa YL (A 152 VC AL S A 2y, H 5 e Ghrelin HLAIGHE
J& Ghrelin 45 55 B & (9 il VC 4E A, ELISA 3% I 45 1M 7%
Ca’* ALP.JFE 3h ik BMP2.BMP4 & & ) K S s 4l fb i
Western blot £l BMP2.BMP-4 & [ F ik I IF Ghrelin A i
il VC IYER , B Ghrelin 1] VC SEIEA . P <0. 05) .
Western blot #ill] 4 £H Ghrelin 3515 I , HHp F5 46 2H %) iR
A ZE R G F R L(P>0.05) . 4518 44K D,
BRA ST T T LA Eh #S7 K B VC #87 , Ghrelin fE#E7E— 3
FREE LA VC 1 K

XK#EHE Ghrelin; KR M5

hESEE RS561.2
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Ghrelin X FRA KR BKe B UL E, & H
FIERRIRIEAL R /N T2 K 700 A R 5
JrTHT ARG R Ghrelin BEf FELRS: 48 5 41 fifg 5
AL , 4E 28 3h KR RE R AL 10 JE . T VC 2 3
PR Tl AL 1 08 208 24 P S 22—, b T LA
Ghrelin 76— BE A LA VC KB . %0F5T
PR KB VC B, 555 Ghrelin 15 VC FiLBE 2 fil
(PR 5 4R T T4 AL B T 40 4, SR JEZE VC
FRER LB 7 7] -

1 #MR5ET=*

1.1 &8 HEPE SPF 9% SD KR 40 H i VL7545 I
W HOE IR TS i ( TC8) SRt -1 8 SR IR
i 160 ~250 g; Je ity T4 3 3L Merck 22 ;s 4E2E
D, ( vitamin D, , VD,) g H 35 [E Sigma 2\ &), 4l & >

99% , Ghrelin i [ LM B A= 9047 BR A 7, 4l >

99% ; 55 B I Bk #5 iR B ( alkaline phosphatase,

ALP) I &3 H ALt R E A R B SR AR
F1-2( bone morphogenetic protein2, BMP2) . BMP4
iR & 3 2£ E R&D /A #); BMP2 . BMP4. Ghrelin
ik K gL A PRI B EiES = RAEYHAR
A R A HAb R s BTN IR A= 1 2 w3 A

1.2 VCHEBMEIREWSE 40 H[F it
K SD R EBEHL M4 20, B4 10 2, 70 52
( vascular calcification, VC) | X} & 4H ( control, CON) .
4L + A3k & Ghre #H ( low concentration-Ghrelin, L—
Ghre) . 454k + & e JF Ghre #H ( high concentration—
Ghrelin, H-Ghre) . VC 4H: %5 1 KX 8 : 00 am J VD,
BT 0K B30 J7 Ulkg) LRSS, el T
fift T AEAE (25 mg/kg) 8 : 00 am,6 : 00 pm -3 H
1 Y. CON ZH: [m) A o [ 1 /) 45 it 1) TE K S BELIA
TS, A6 AR T B . L-Ghre 21: I [R) 45 4k 41 AH 6] )7
R AR A Al 25T Ghrelin 50 pg/kg, i 1
BFEEH 1R FR2E 4 o H-Ghre #: 7885 (0P R 5L
fill 1257 Ghrelin 100 wg/kg, MBS, B H 1 &,
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Frg 4 Jilo PrA R BRUH AUIEDRL 2l K RS , o )
iR K SR, B HOEE I 10 s K ERIE 77,
RFFRE. 4 A5 4 HRBEIREGITE 10% IR
BRI 0 JUE BUIAL ,3 000 r/min< 10 min 5.0 5 B_E
T, —80 CORAERFIN o fif ) K B 3 3l ik 1
em, 10% VAR IR SRR E B AR U0 7 e ff o

1.3 Von Kossa 15t W[ @ T 10% thPEAE
IREGAREY 1 em g =3Ik B K B3], U] R )RR S
wm AL F K, 2848 /K PE 1 min, ¥) F- A Von Kos—
sa BRI AR S AMT 5 G IR 30 min J5 2819 7K 7
Ve 1 min, YJF F AL FE 2 min J5 2808 7K ok
3, HE e a5 e 4 MO A%, G /K% BT, rh PR AR e 3
.

1.4 [i&F Ca’" \ALP SEME KRUMEZ LG
WM Ca® VALP i ELISA kit 74,
FELARERAE A B die B0 Ui B A T o

1.5 B ANLERNEESK BMP2.BMP4 &
i ARSI ALY R 4 wm, IS VES, BT
JFAESE 435 A BMP2.BMP4 $ipfk 4 Cidk, &
TR VA S T N b, VRO RS IR RS S L S
~10 mino.

1.6 KJEzhk BMP2.BMP4 £ ETE HAK
it 5 Bh BB LA 4040 20 mg il A S kA Fvkia 2
4 °C.3000 r/min B0 10 min J5 B F W,
BMP-2.BMP-4 ELISA &7 & il & Ho & o

1.7 B E 1Bk BMP=2.BMP-4. Ghrelin & 5 %%

W 3 B Dk O 55 G4 /INEE L I AR E R
mmol /L f) PMSF , £ 20 mg 2L 4 A 200 pl ) RIPA
S0 WO 7R 5 B W, B B A S K R AR o B
12 000 r/min Z5.05 5 min B, A _EAEZE mifk
FEREB , B L, A L TR Y% ] Western blot J5 %
HEATHRAE
1.8 Sit=4iE R GraphPad Prism 5. 01 #f47
Gt b, AR DL x x5 o, I HLECR ) ¢ K5,
FHBUMAS 55 , 22 21 18] He 3R FH 5 22 3 #r. P < 0.05
hESAFRIFE Lo

2 HR

2.1 Von Kossa St faiz2 4 H KR ESIRK VC
FBE  i#d Von Kossa Y] F g il CON 24 1L
PERE R TR I BAR S ER VTR, VC 41 3= sh ks
H AT DK PR (0 2 R 0 5 AR TR, H-Ghre 41
FEALFERE /N L-Ghre 41 , PR A5 1 A5 B 249 01 S /N T
VC 4, I HEF CON 4, iId 1.

22 4AARERERMFE Ca’" ALP S EN
E 4 ARFERZES LGB L (F=0.998,P >
0.05) , ELISA #: & 1 25 3 & 7% L-Ghre 41 Il 3%
Ca’* \ALP #8395 T H-Ghre ZHF1 CON 4, {HL T
VC AT Ca®* JALP &, Z R A G4 R F =
64.102,P <0.05; F =66.390,P <0.05) . WL# 1.
2.3 HEXBUEFHRE gl bibain 4 4
K BU 5k BMP2.BMP4 [1y3:1%: BMP2.BMP4

E1 4 BAXRBHEIESIEKYIF Von Kossa fBEER %200

A: CON 4; B: VC 4; C: L-Ghre 41; D: H-Ghre £

®1 4AGRER ELISA &4 A& Ca’* ALP FELILE(n=10,x25)

UE| VC 4 CON 41 L-Ghre 41 H-Ghre 2 FA4
i 2) 385.10 =12.65 359.10 +61.23* 349.70 £32.64*2 356.70 +£10.25" #4 0.998
13 Ca?* &4 ( mg/dl) 17.81 +1.04 5.54 +2.09% 13.30 +1.41%*4 8.47 +1.29" #4 64.102
MMl ALP i U/L) 172.00 15.21 45.95 £14.71* 117.10 +18.05*2 51.58 +17.35" *~ 66.390

5 L-Ghre 115" P <0.05; 5 VC 41 H#: *P <0.05; 5 CON 41 Hu#: “ P <0.05
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CONH VCH L-GhrefH H-GhrefH
prom
- W - o,
), 4
@y
¢ S
BMP-2
:
BMP-4
4
B2 4 AXREZALENKESK E BMP2.BMP4 &i%x %200
x£2 4BAKFRHEZE BMP2.BMP4 £8(n=10,x+5)
RS VC 4 CON 4 L-Ghre 21 H-Ghre 41 F1iH
BMP-2 & & ( pg/dl) 175.38 +23.85 94.50 + 14. 14* 144.83 +£19.20*4 125.34 £9.04" #2 13.792
BMP-4 7 4t ( pg/dl) 144.30 +17.90 89.67 +16.04* 131.30 +£12.35%2 115.60 =8.46" #~ 11.472

5 L-Ghre 411t " P <0.05; 5 VC 4 H#:: *P <0.05; 5 CON 41 [Hu#: 2 P <0.05
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B3 Western blot #:ill 4 48 X FR i 3 Zh ik BMP=2 .BMPH4 &R iA

5 L-Ghre # [1%5: © P <0. 05;

7E CON 20 JLF-TC3E3A 76 VC 41 3235 5 W i S ks %
@, H-Ghre 4] BMP2.BMP-4 1§ % k(% F L-Ghre 41
(I 2) . ELISA ¥ 4 20 K B 3 3h fk BMP-=2.
BMP-4 & i, VC 21 & it fie i , L-Ghre 41 1% T H-Ghre
41,CON Ak, ZRA %= E X (F=13.792,P
<0.05; F=11.472,P <0.05) ( £ 2) . Western blot
gE I R VO 2 BMP2 . BMP4 ) 32 35 85 Hifth

5 VC Ak P <0.05

=W B T+55, H-Chre 415 L-Ghre 41 b % BMP2.

BMP-4 FA M RAR H T CON 4, 22 A G it

S (P<0.05) . WK 3.

2.4 4 HAXREFIRK Ghrelin F 5 Rk E RGN
FHILT CON 4, VC g5 T el TH B IS VD,

JUIE , Western blot £5 5 2.7~ VC 20 F11 CON £H Ghrelin

ARSI 2EE (P >0.05) , WK 4. i
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) S0 7P B RS2 )7 0F R 22 %8 BUA P Ghorelin
KT ) LA

CON  VC  H-Ghre L-Ghre
Ghrelin L e
Pacl oy o——p GED G
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E.? 0.04 ==
£
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E
2 0.02f
(==
E
5 0.01F
o=
&)
0.00
CON vC H-Ghre L-Ghre

&4 Western blot #&il| 4 48X R B &= 3Bk Ghrelin 3% %

3 itig

B+ 2R H 4 IR, VO B 5 1.0
AR Y K 23, PRI AZ BBk B 2 1Y e d . VC 2
I R b M A8 WL , U HAE B D RE o < Ig AR
S SO PR I s A8 1 RR S b B DL REAE 1Y
WA VC 25 8 7 1M A8 BE B sh AR py i/, 2
PRI 25 L 0 45 SR, SE S~ 4 AR R T 23 g
VCARHER™ . MRS £ VC REZHES Y
-5 B A A Bl 2 B AR DG — T LA 3 3 i
PR . ARSCEE S 45T VD, M T # R
Bl VC B F ] Von Kossa B (5, 0] LI B 2 75 2 5h ik
2 R AR S Eh TR, i ELISA 32 f g%
A LA S Western blot 75 A6 T LATE 2155 £ 1
ALP J; BMP2.BMP-4 545 A AHOCHE bR ] 048 5, iE
ST AT LAE S VD, B e Tl T AT RLR B 7 KR
VC B o 3@k X5 A ZH AT BRZH ) Ghrelin 323k 7K
ARG , e AR T i AN 25 KR B Ghire—
lin 7K BEAMEFEST VO BEARUSLRE I, SCs 4l 45 7
ANTEI5R 4 A Ghrelin 7] DA & 1 L-Ghre 2HH-Ghre 2
PLK VC 21 22 [8) 554k 6 br A7 7E 22 57 , H-Ghre ZHAH G
FALFE VMK T L-Ghre 200 VC 4, JF H A S22
S, 16 Ghrelin 7E— 5 #2 B L] LA VC &
o

HHETA G VO A mpLHI S 2 T 2 R 2
59 HIZ AT LA 3 gh i 45 i o A, 60975 40 il 2 B 5%

A (- LA R A0 A R 40 BE) 9 0 4 A AR A A%
s A L) B RN T AR A G ASBF ST R B AE
U5 Ghrelin 7F— & F2 B L A3 0055 85 iR B s
Fit Ghrelin /£ HE B & (HEALH] B A7 3A 64
WA, A I AMUE 5 3 B 3 3 410 ) 20 B 9 12 A F Bax
il Caspase-3 323K AT LA A2 20 B 85 4k , (H A J2: 0
— LA Ot AT LA O AT M U A
( extracellular signal regulated kinase, ERK1/2) 1
15k LS = 38 1% % B ( phosphatidylinositol 3 kinase,
PI3K) /7R [114/5 B( protein kinase B, Akt) 417l 41
RR T A A 2 DR LAE I Ghelin 400 6
VC L 2z — 2 o iE ERK1 /2 F1 PI3K / Akt 8§
P& Bax . Caspase-3 S5 T~ A FRIBH LA VC
BPERE . BimEE Ghrelin f& Ghrelin A& 542 W) 225000
() FER R, A B R BB Ghrelin 7] L4 i
it FRAEGR S RNA26 1) 33534 i8R 15 B Ry
IR FE A AL W) 7K B A2 e 4b A i 8
J 200 T 7 A R AR AP PN AR P T A A A 4, T I A
PRz 44 AR A 00 2 S B A ok R R A NS Ak 1Y I
SN Z Z —, ] DAAE N X 5 1 & Ghrelin 171 ]
VC W55 —~AIREMLH . BT, A ¢ Ghrelin [ A5
v b TR A B B, 1 L H AT ST A R T AR S 4 K
- AR S 56 8 2 N7 R R VIC AR AR i LAY AR
TIRNIAIE BRSNS 8A — & Uik ), (B A7 Gh—
relin ¥ FEAS B2 4320 /0, RAERR 4R Ghrelin 411 2 B
VC Y PTRELG MUk FEJE 1, X A 1k — 2D 5L AR R
H A Ghrelin 7514 Py #9 7E AL i AN 56 4 B A, (5
Ghrelin SAyllfi R |- 5 16 55 10 8 35 U A AL 4 1 17—
A7 AR A IG IR L AR YT F B/ 2 kAT
Iz SR -
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Role of Ghrelin on the vascular calcification induced by

vitamin D; combined with nicotine in rats
Ma Tao', Wang Qian', Cheng Zhiyuan®, et al
('Dept of Cardiology, Wuxi Clinical Hospital, Anhui Medical University, Wuxi 214044;
*Dept of Cardiology, 904 Hospital of PLA, Wuxi 214044)

Abstract Objective To establish the rat vascular calcification( VC) model and explore the effect of Ghrelin on
vascular calcification. Methods Forty sprague dawley rats aged 8 weeks were randomly divided into four groups:

calcification group, control group, calcification + low concentration Ghrelin group, calcification + high concentra—
tion Ghrelin group. In the calcification group, nicotine was intragastrically administered( dissolved in peanut oil)

and vitamin D,( VD,) dissolved in anhydrous ethanol was intramuscularly injected, calcification + low concentra—
tion of Ghrelin group and calcification + high concentration of Ghrelin group was intraperitoneally injected with 50
pg/kg and 100 pg/kg Ghrelin once daily for 4 weeks on the basis of vitamin D, and nicotine treatment. The degree
of calcification of rat thoracic aorta was observed by Von Kossa section staining. ELISA was used to measure serum
calcium ( Ca®") , alkaline phosphatase ( ALP) and thoracic aortic bone morphogenetic protein2, 4 ( BMP2,
BMP-4) content, immunohistochemistry was used to detect the expression of BMP2 and BMP4 in the thoracic a—
orta. Western blot assay was used to detect the expression of BMP2, BMP4 and Ghrelin. Results The calcifica—
tion group and the control group confirmed that the vascular calcification model was established successfully by Von
Kossa staining, and the high concentration of Ghrelin inhibited vascular calcification more than the low concentra—
tion of Ghrelin. The serum Ca**, ALP, thoracic aorta BMP=2, BMP-4 content were measured by ELISA method.

The BMP2, BMP-4 protein expression confirmed that Ghrelin inhibited vascular calcification by immunohistochem—
istry and Western blot, high concentration of Ghrelin inhibited vascular calcification more significantly ( P <0. 05) .

Western blot results demonstrated that there was no significant difference between the calcification group and the
control group ( P >0.05) . Conclusion Nicotine combined with vitamin D, can establish rat vascular calcification
model, and hrelin can inhibit the development of calcification.

Key words Ghrelin; rat; vascular calcification



