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WA P RIREIE . FiE BAMEEME SIS P ATS( ARG I) 4540 A2 P Ghrelin #9 TAGH 9L, 462
MEINRAPE Ghrelin TS #1085 4B4513E /- 4 ATr5 P OPG . RANKL #9 &8 AL, %6 WAL Ghrelin 5 OPG/RANKL
FEASNE A AR P agifdauh), Sty T35 14 RGBATH XA (Von Kossa 2 &, 3 Z 4L &, I M5 RE
M Fo T LRAL S e & Western blot #0) , Z58R  Von Kossa & 3 F 44 & R MM IM5RAR TN BT, 505 S48
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EENM BT, A AT R 5 K&, Chrelin &3k 9 2 T8, $NEM Ghrelin 7T L8 OPG st & ik & 6.25 45, #astT
RS B AR anti-OPG LA450 AR E A T 1.33 45(P<0.05) ,RANKL 28450 ARE 4 4m T 1.59 45 (P<0.05) ; 8% F anti-
OPG #8 ,anti-OPG+Ghrelin 204542 % T8 T 41.9% (P<0.05) ; #8 % F RANKL 28, RANKL+Ghrelin 21452422 TR T
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[ABSTRACT ] Aim To observe the correlative mechanism between ghrelin and osteoprotegerin ( OPG) /receptor ac-
tivator of nuclear factor kappa B ligand (RANKL) in A7r5 calcification. Methods Changes of ghrelin in A7r5 calcifi-
cation under high-lipid, glucose-coexisting conditions were observed. And then, effects of OPG and RANKL regulated by
exogenous ghrelin on A7r5 calcification under high-lipid, glucose, B-glycerophosphate-coexisting conditions were investiga-
ted. Finally, the interaction between OPG/RANKL and ghrelin in A7r5 calcification under high-lipid, glucose, B-glycer-
ophosphate-coexisting conditions was explored. Von Kossa staining, alizarin red staining, extracellular calcium deposition
assay, immunohistochemical staining, Western blot analysis were performed after incubation of 14 days. Results

Von Kossa staining, alizarin red staining and extracellular calcium deposition test showed that calcium deposition of A7r5
cells significantly increased by 5.21 times under diabetic metabolic disorder simulated by high-lipid, glucose, B-glycero-
phosphate-coexisting conditions.  Ghrelin immunohistochemical staining and IPP6 quantitative analysis indicated that the
expression of ghrelin was dramatically reduced with the formation and development of calcification.  Exogenous ghrelin
could increase the relative expression of OPG by 6.25 times. Compared with the high glucose, high lipid and calcified
group, the calcium deposition in anti-OPG group and RANKL group were raised by 1.33 times ( P<0.05) and 1.59 times
(P<0.05) , respectively. Compared with anti-OPG group, the calcium deposition in anti-OPG plus ghrelin group was de-
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creased by 41.9% (P<0.05) ; Compared with RANKL group, the calcium deposition in RANKL plus ghrelin group was de-

creased by 57.8% (P<0.05).
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Conclusion Ghrelin regulated A7r5 cells calcification by OPG/RANKL signal.
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Figure 1. Changes of ghrelin expression in calcified A7r5 aortic SMC under high-glucose and high-lipid conditions(n=5)
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0.049,P<0.05) (K 2) .

1.21
oEEE RS LA
8GhrelinFfiZH

1.0

0.8

Relative optical density
(target protein/p-actin)
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Figure 2. Effects of ghrelin on OPG/RANKL expression in calcified A7r5 aortic SMC under high-glucose and high-lipid conditions
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Figure 3. Interaction between ghrelin and OPG/RANKL in calcified A7r5 aortic SMC under high-glucose and high-lipid con-

ditions(n=5)



ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 11,2017

FEEBE PR AR v () A B HC b 22 o 3 PR 2 )
VAT 000 A5 RE SV UL AT 55 [R] P 200 b & A i - J A
" 40 69 TR 1) P oy Ak I 0 T A 5 5 R A S AR
FBHUORLE I AT RE L LA 45 AL, 2 2O LA
BE F BRI ZE AL AR B M PR A 2
e RAS R E & AR BB R A IE R T IR
PR, 30 Sl PR s 2l Jk o A Bt Ak i A5 BE SF- 34 L 40
it A 2 TR B A 1 A Ak KA 5 S H A% 8 i A —
LR AR M A B AR ) £

P 2R — 53 U TR B 1 B = 5 B 2 )
IR R AE IR 32 AR GG LA, T2 33k T4 P s
AR 1 RS T 4 M, 32 30 ICT T L2 AR R P R 240
S e R LA A A o Tl I B Y
AW ERONL I 22 B 2E AR R e, LUE BB 5T 1Y
RAK I OPG VRN —Fh i 324K, AT 455 Jf 54t
OPG BCiA R AH R T BE, 40 OPG 5 RANKL & 445
A5 T E 0 RANKL/RANK 45 (946 T, i
SR B AR I ol FETE S Ak A A
Y AR T - A S TS S A AR, X 1
FH 3 58 a0 52 2 100 ) S5 57 0 491 4 ot 38655 £ 1) T2
B, BFFEUESE . OPG 5 B /I BB AT B 2 30 A 7™
I BgAS S Sk B sh Ik i aE A5 Ak i H2H
OPG ZE 1T OPG ShEA/INRITRYT P A R0G8 1
BRI B Ak AR T B B i, {H OPG/RANKL
RGEFETEAENE PRI Sl Kok 1 Ak B e 9 540 1 T 7
R ORFE T A ARV E R LA A E AL Anger , BEAE:
MRS IEA RS, tHi A A

IR AT IR AT R ) B PR e AR B A B
I PR Sl o A B L B e P 85 AL R B 7 JINE, Ghrelin
5 OPG F3A T, 1M RANKL [, Ghrelin( B4
KZ) fEMA N W O A R ELZAN R
Gurb R A HEAEH R W BESE R , Ghrelin 7]
P & S0 A I 114) o T30 B % i 30 [ 1) A% 3B R,
] B A ML PR B TR 00 I 4 R i T A
A ISR A A0 L 1% T2 i, 490 ) 2 ol JUE 96 5 19 00
P O AL, T R O LA 5 1Y A 1
JEH R T HE— 2B Ghrelin 768 PR 1045 45 1k
R FH AR AL, AR AR 5 SR FH o8 i v A 5 A 355
FRHEANE IR 0 A 2L, 25 3 9 g v
BT FESAL Y 3 s bkF- 1 LA Ghrelin 63k 3%
T, gk, HAMEYE Ghrelin T 45 AL 40 i 5 3
123E OPG BY-& B RANKL f9235 , 3% 5 /i 40
i R B 58 AR — B, o — 0 b, SR A I anti-

OPG ¥ f& & RANKL 4 & A gk 47 T i, & ¥
Ghrelin 5 OPG/RANKL {5 5 7F 3 8h ik °F- 5 WL 4 Jifg
FRAb I R AEES — B AR R B R G Y
OPG/RANKL A /5 Ghrelin 1545 A7v5 3 3h k-7 1
WLAR A5 1k

AT 0 BB 2 b 7E T8 A = R o AR
(A PR 9 45 16 A 58 H IESE T Ghrelin 5 OPG/
RANKL [A] 145 5C 2 , 5 HAR RS (Y ik PRAE 78 A1
56 T HL R TSNS 2 K A T A RO ) T
BEATE R S TR HE | Sk A Fe 5 B s K i A8 I 0 1Y)
Biif SR M ok T PIA L,

[ &% 30Hk]

[1] Pérez-Hemdandez N, Aptilon-Duque G, Blachman-Braun R,
et al. Vascular calcification; current genetics underlying this
complex phenomenon [ J]. Chin Med J (Engl), 2017, 130
(9): 1 113-121.

[2] EdfE, BUER, 80 =, 5. 0B ES AR L b
PERLI]. PO MAERZL A, 2017, 45(1) ; 78-80.

[3] #haT, ZEmide, # &, 5F. Ghrelin 7EFRMS IS 451t
e fE LY. b S Bk A AL 2% 7, 2016, 24 (9):

929-933.

[4] Znorko B, Oksztulska-Kolanek E, Michalowska M, et al.
Does the OPG/RANKL system contribute to the bone-vas-
cular axis in chronic kidney disease? A systematic review
[J]. Adv Med Sci, 2017, 62(1) : 52-64.

[5] Yin Y, Zhang W. The role of Ghrelin in senescence: a
mini-review [ J]. Gerontology, 2016, 62(2): 155-62.

(6] w2, =& I, tRaE T, 4. M5 AL 58 B it e
[J]. e wZE, 2017, 45(2) ; 170-173

[7] EhRE, Zmite, e, 55 BERLZOR Y S Sk
SRERE AL C AR [T ], b I S bk B fk 2% ik, 2015, 23
(1) : 94-100.

[ 8] Harper E, Forde H, Davenport C, et al. Vascular calcifica-
tion in type-2 diabetes and cardiovascular disease: Integra-
tive roles for OPG, RANKL and TRAIL [ J]. Vascul Phar-
macol, 2016, 82. 30-40.

[9] Makarovic S, Makarovic Z, Steiner R, et al. Osteoprotegerin
and vascular calcification; clinical and prognostic relevance
[J]. Coll Antropol, 2015, 39(2) . 461-468.

[10] Min H, Morony S, Sarosi I. Osteoprotegerin reverses oste-
oporosis by inhibiting endosteal osteoclasts and prevents
vascular calcification by blocking a process resembling os-
teoclastogenesis [ J ]. J Exp Med, 2000, 192 (4).
463-474.

[11] Lilleness BM, Frishman WH. Ghrelin and the cardiovas-
cular system [ J]. Cardiol Rev, 2016, 24(6) ; 288-297.

(Mo FSH)



