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HE . BH I Unantde s+3hhkiiAEaRAL (AS) XA UMk U T4 GPCR14 AR 5 &G £X 6%, Fik
RAMIEES e 2 D, Z A MEFAAPRA A KR AS AL, ML A EFLA., AS 2., FEMITA, Unntide 28
(3. 7 14d4 ), BRLERALE ., ZFEREFTREMEIS (QRT-PCR ), Western blotting #i X &,
SHEU T, GPCR14 ABAE G AZKRT, R HEFAKK, ASARRCERERRBERILU A
GPCR14 Atk & ik 3gm (P <0.05),U I & GPCR14 A B 5 & & Rey £k K-FI& (P <0.05), 5 AS 411,
Urantide &% 25 20 X K8 Jk s %8 B % T 304569 U 11 & GPCR14 Fatd ik ik (P <0.05), U I % GPCR14 &
B 5 &G F b9 R A AKFBAK (P <0.05), 518 Urantide & AS X R 09 A AR AEA
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Effect of Urantide on expression of U Il and GPCR14 in
atherosclerotic heart*

Xiao-xu Sun, Tu Wang, Jian Zhou, Kai Liu, Hai-peng Cui, Yun-peng Xie, Juan Zhao
(Chengde Medical University, Chengde, Hebei 067000, China)

Abstract: Objective To investigate the effect of Urantide on the expression of U Il and GPCR14 gene and
protein in atherosclerotic heart. Methods A rat model of atherosclerosis (AS) was established by high-fat diet
plus intraperitoneal injection of VD3. Rats were randomly divided into Normal group, AS group, Simvastatin
group and Urantide group. Expression of U Il and GPCR14 gene and protein in rat heart was measured by
immunohistochemistry, qRT-PCR and Western blotting. Results Positive staining of U Il and GPCR14 in AS heart
tissue were increased significantly when compared with normal group (P < 0.05). Quantification of U Il and GPCR14
by qPCR and WB further confirmed upregulation of protein expression in AS group (P < 0.05). Increased expression
of U Il and GPCR14 in AS group was abolished by treatment of Urantide (P < 0.05). Conclusions Urantide has
significant protective effect on heart in AS rats probably through downregulation of U II and GPCR14.
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sk RERE AL ( Atherosclerosis, AS) B}, #hkN
JEER B TARE ROk BER , - DT |76 1l 45 e e 2 B
FE, WERLOHUBRIN . BRAEEIRTE, IO E Rk
A2 EWNANR RN GE, ZF0IESR S AS Bk
AL RJEEYIRDE, BRI I, B R
o PSR KRR AL, XS BTR AS HAT A Im R
Y, Urantide = ANEMEZ T (human urotensin 1T,
hU IT) SRl EATA TR, H RN R 2 A 2 ik
B U M AFEREZIR G B PBIKZ K 14 ( G-protein—
coupled receptors 14, GPCR14 ) WF5HH], U T 5HZ
K GPCR14 456 I A AR AW #5800 o AR i
WIOFSE B, Urantide R i 32 50 JCRE PN 19 105 D 2
FIRERR, S0 U XSSk s eSO o fE db e, e
AS AR FRBE ", T Urantide X AS K RO 9 B4
YEFH BN A TERE . ABFFER IR B AS RS, 45
i Urantide X§ AS KECOHE U T GPCR14 5P Fil i
FIRIKIKF I

1 RS

1.1 Kedrsl

111 Eahdh raX A TerRE Rk (SPF) 2
FREHEE Wistar KL 180 H, 3 JEIKS, K 180 ~ 200 g,
W A 5 ) A2 5255 B M H R A PR R [ VR AT IE
5 SCXK (5T) =2016-0011, A4 AH&3F : 11400700
127208] ; Urantide FH 75 M5B AE DA mlER ML, 22 Hft
7T (simvastatin ) W B AL Ui R 6 2546 R A F], S
AU LU fRFR SeEdlfb ) g ik £ ( PV-6000 )
W At i S E M EARG IR AT, B e il
M 5E (RIPA) ZLf# ¥ (PO013B ). Bradford 2
W X & (PO006 ) il B i Ak~ & 0t (ECL) R
F& (Cat PO018) ¥ H LiH = RAEDFHAA R
NAEL, SRPURE UL, GPCR14 YW [ F ¥ Santa 2%
Al PR BUH MR —3- BERR I SRS (GAPDH ) it
. BT E LY (HRP) FRiC ISP — 50 A
£ [E Bioworlde 22 F], Trizol ( DP405-02 ). TIAN Seript
cDNA 55 — 4 & Wik F) & (KR104 ), Super Real Pre
Mix SYBR Green ( FP204 ) 3101 F{ At st RARAE: LR A
R

112 KA ASHA G 4 & Fihnm BB H .
FEnbEL, MREEE 35% , FH 10%, TNERAPERE 0.2%,
JEERSH 0.5%, M 5%. Wistar K 180 HBEHL/ N
22, IEHA 30 2, LS EE ; A 150 2,
FESCITF LR IR L = Rt I e e Sk A HC

HEE 3 d TR ER A2 D, 150w/ (kg - d), 525
SRR 4 R0 AS BEARVE R R, % 150 HEAR
RN 3 4] - ASHEIIZ] (AS4]) 30 H,
BRPE 2 AT T4l (2EfRAbiT4l ) 30 K, Urantide 3.
7RI 14 d 4190 K (A2t 3. 7 14 d, B
2030 H). IEH 4L AS A H K RA H Rk 5
AHERIK 30 wgke, FELE 14 d 5 FARABTTH A L KR
HE S FARATT 5 poe/ke, 522 14 d 5 Urantide 2155
HK A H BFIKESS Urantide 30 pg/kg, ZA245mF1H]
S35k 3. 7 F 14 d,
113 HARE SHARBIRH/INIPIRREFEHLEA
TR SRAE T A B . M T BIIRAE AR B - BRI
M5, SEEMEEE T30k, ABEKELINS ), 4%
ZRMEERE, KEMFESIPREK . B =
I A AT R, e ORISR LK
b, WHLHE s, SGes R iss T IR S 2
A o O NEREASSR AR AR HUR E B IK , 3r RIM G E,
AEPREKBE R MRS, — R A ] 4% 225 W RE
FHEARZRN 5 53— R TR AN T T4
Y=g Rl 8
1.2 XWHE
121 SsafeE4an X ook U Il = GPCR14 ¢
Fok DIFTERK . WREN | B2 G,
N LEICA ( BifgpkR B RGA R AR, RM2255)
IR AL IR 3 ~ 4 wm BN, SRIGHEAT Sy
ARG, W HIREREDE 73 B 1P win32 X &
P PE R A TS 00T, HESARECIFR U TS
GPCR14 [HYEEUR IR DL (0D) fH.
122 EHERAEZEREGEHR Y (QRT-PCR) #
MK R CHE U5 GPCR14 mRNA # %35 Trizol
PR 20 215 RNA, R AN 6 BT k47
AR, 0% 5 S 8 cDNA, qRT-PCR &1l U 1T .
GPCR14. GAPDH mRNA i) CtfH, 51975 3% 1,
P4 94 C TS ME 5 min 5 94°C751E 30 s, 60°CIE
K 34s, 40 MER 5 MRS, DI GEs
GAPDH mRNA Ct{HIYZ{E N A Ct, RH 27" kit
BB HE mRNA BAIRTRIEACE, JFLUER 4 2R
RO —Ab 3, oA A5 20 5 A LA
123  Western blotting #- X £ -3 ik U Il 55 GPCR 14
FA gk RIPA 24 U SUREAS 1 A 1
Bradford 25 I E M E X EHTEHER. 45 n g
H AT SDS RN MBI BERL LUk ( SDS-PAGE ) 438
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*1 S5|9F5
SEH 5145751 KBE /bp
Ull 1EM[: 5'-GGAGGAGCTGGAGAGGACTG-3'
20
K : 5'-GAGTCTCGGCACTGGGATCT-3'
GPCR14  1E[: 5'-AATGGCTCTAGGGTCCTCCT-3'
20
Kl 5'-AACAGCCTCTGTGATGGACA-3'
GAPDH 1E[: 5'-ACCACAGTCCATGCCATCAC-3'
20
2l 5'-TCCCCATGAACGAGGAATTC-3'
FEERE B, U (1 : 200), GPCR14 (1 : 100).

GAPDH (1 : 10 000) bt KR —Pi 4 CHEF 1%
JIA HRP #ric Pt —dt (1 : 5000), 37°CHFE
1 h, YERS B ECLAH & Wi . FIFH Image J )G
B AT IR R 5 26 1 H 9 454 IR BE(E S GAPDH 4%
R BEABL LAE AR R 25 B BT AR R 3R R 7K
1.3 SitEFHE

BT R F SPSS 20.0 Geit#rl, Rk
YR = prifE2E (xxs) Fom, BRI 7 2250007,
E— 25 P EL 3 LSD—t /5, P <0.05 R 2553 Geit

2 #R

2.1 AS XRMEKMEEFHLE
HE e 85 R B 7n,  1E 2R U 32 3l ik g e |

Urantide 3 d 21

G
b, 'l & {tl’ il

"9% =
o e e o3
A e
I -

Urantide 7 d 4

H . AMBEZERSERETE A, N A e, PRI
WU HES 355, HAMIAREEFTE I, SEIREHES,
SIS B RA 25 A AL SR B 5 AS 2H R BRI S Bl Ik B2
YNRRRIR, HIRAS AL e RAE AN MR, S8 LA
. 4R, BUOIEFEREIR . AR, B R BTDTEUE
AL AS BEHe, SR AS SEERMCAE . KW, RIS
et 2 D, K B AR R IR I 7 4 8 e ) B K
FLAS AAL, UL 1.
22 GEBHUWLBER

B K EUDIE U 1T 5 GPCR14 FAPE 3k 2 A
R 20, ERAGIHEEXL (P <0.05), ASHK
FUCHE U TT K GPCR14 FHMEERIXEIER A2 (P <
0.05), HZRET I H AN, 5 AS 4Lk
., % Urantide V597 J5 Urantide 2H K O U T &
GPCR14 PHEZR IR L (P <0.05), HACR BT =ttt
TTAHIFIEKFE (P<0.05), WK 2. 3 FiZk 2,
2.3 FBAKROHE U Il & GPCR14 mRNA Ri%

KK FOOME U TS5 GPCR14 mRNA A48

—

IEH
Hisk7R AS I ML RS T AERE IR, th BURH R AG Ak b B

AS 2

B 1 AS KRHIEZRFEESZEKE (HEx400)

T A

T N
B A F R
o {1L5 e T

L]
b, r
-

-
Verir &

Urantide 14 d 2

5 3K 70 IR B L 1003 B S A8 dp . UL BRI i

B2 XEOHEUIERARERER

(1 x200)
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Urantide 3 d 2

Urantide 7 d 40

AT

1

[}

Urantide 14 d 2

Sk R BRI L A5 R B ARk 7. GPCR14 BHMER A

3 KB GPCR14 B AN LR

F2 FHAKXBOHEU IIF GPCR14 OD ERIEEE:

( x200)

*3 FAKXREDOH U Il 1 GPCR14 B mRNA 5Ri&

(n=30, Xx+s) (n=30, x+s)
2151 Ul GPCR14 215 U II mRNA GPCR14 mRNA
IEH 0.16 + 0.04" 0.08 = 0.03" IEHH 1.00 +0.01" 1.00 + 0.08"
AS 2] 1.66 +0.15 1.20 + 0.06 AS 41 2.30 +0.05 2.30+0.05
FARAM T4 0.69 +0.13" 0.27 +0.04" FARABTTH 1.10+0.02" 1.20 +0.04"
Urantide 3 d 41 0.80 + 0.04" 0.83 +0.06" > Urantide 3 d 41 1.40 + 0.03" 1.32+0.06""
Urantide 7 d 4 0.58+0.07"" 0.50+0.08" Urantide 7 d 41 1.25+0.04"% 1482007
Urantide 14 d 41 0.61£0.07"" 031007 Urantide 14 d 21 1.20£0.08" 1.10£0.09""
FAH 85.254 122241 F{H 67.125 64.100
Pt 0.000 0.000 PE 0.000 0.000

H: 1) 5ASHHE, P<0.05; 2) S¥EMRAITAHEE, P<0.05

KZE 20, ZRA%I#E L (P<0.05), AS
2H K KL U T A2 GPCR14 mRNA K% 1E % 4 T+
# (P <0.05), 5 AS4H#, £ Urantide 3697 )5 45
Urantide 21 K FUONE U 1T &% GPCR14 mRNA 23K A%
(P <0.05), HACREGEFHRAMLTTA R RIEKF (P <
0.05). W3k 3.
2.4 FHFAKXROHEEU Il X GPCR14 ERXRIE
#2H KB IE T 5 GPCR14 & R Z A HE
TZEGHT, ZRAGIEE L (P<0.05). AS41KR
FLGHE U T K GPCR14 AR IBKIEHFAHTHE (P <
0.05 ). % Urantide 38 J7 )5 4% Urantide 21 K B, .0 JE
U II } GPCR14 #E IR IBFEML (P <0.05), HACRE
AR TH I FE K (P <0.05), W3 4 FIE 4,

H: 1) 5 ASHE, P<0.05; 2) 5FEMITALLE:, P<0.05

R4 BAHAKXKROMEU |l F1 GPCR14 WEARIE

( n 230 N )_C +s )

215 U I&H GPCR14 &1
FEHH 0.34 +0.02" 0.50 +0.01"
AS4H 0.96 +0.01 0.99 +0.01
T T 0.80 +0.03" 0.05 + 0.00"
Urantide 3 d 21 0.70 £ 0.03"* 0.19 £0.00"*
Urantide 7 d 41 0.70 £ 0.03"* 1.45+0.00""
Urantide 14 d 21 0.56 +0.03"* 0.13+0.00"*
F1ia 89.031 93.428
PiA 0.000 0.000

W 1) 5 ASHIE, P<0.05; 2) SHRAMITAILE:, P<0.05
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1 2 3 4 5 6

UT e N gy &8 o e 40

GPCR14 ’. [P

1 IEH4H; 2. ASHH; 3: FARMITHAL; 4: Urantide 3d 45 5:
Urantide 7d ZH; 6: Urantide 14 d 20

4 KROBEU I 5 GPCR14 IEAKRIE

60 kD

3 itig
U TR AERMERERIR, &P A EERE
A NS e o P S E N T S LB S E KRR
PERK, U T 5HZK GPCR14 M5 S U T /UT &
G PRI T REZ R A Y TiRe M N
SMREMFAGE, U TRAfEDE AS (iR, A2
TNl DREES TRk ko L O
WL O OB RS SRR I kAR S R
&, HARERCh — A mE R Y Bk, PLu T
B ARPUOEE L YA AS BUM AT SEE RGN .

Urantide f1 hU AT 10K, H AT &5
B U T Az 4K GPCR14 #5457 Y. CERNARO % "' #ff
FUHGHE, Urantide A AREIRE U 1T AEEALAE KR B
BRI RS REANRE, 0N gerh A4t
LHEALRITEH . B NAME ¢ Urantide 5 8 Bk FEREAL
ODHERIRIEN D, EAERNEE, AR LAk A
AR T TAE . AW E AT e, ek
WazEeHd, U T & HAZ 1K GPCR14 3L [H 58 H7E AS
KR ESIk P RRERE, H U A fedk R0 R )
BEHL, 1M Urantide A] LU EZ A&, Mg £ sk
FIRFE T, A M Sk VEH 5 FERSNCEE
Hr, U T A] DR A0 LA B A3 5, b R A
S LA U TS HSZ 1A GPCR14 A 5 8 Y
Fak K, fEESAER T BB, Urantide W AT LA
PHFLF IR, F IS0 LA A b ) 20 DR EA
HIVEFER, DTS AS B As ™,

ALER IR, Urantide fER U 11 224K GPCR14 1)

U, R EGOIE U T, GPCR14 () FH: ik
ik qRT-PCR A Western blotting g Bt — P IE S
Urantide XF AS & §l.0iE U T . GPCR14 mRNA J &
FIURRSACEEA FIER. £5HN, U T5HE
ZAR GPCR14 454 J5 vl INEE AS KO REG,
Urantide U AT BHWr U 1T X FRAE #E4E, W04 R AS
FREREE

2E Pk, Urantide 7] DU 3 BRAR AS KBGO ME
U [T S22k GPCR14 938 R K B 11 1 3k K,
TR BT . R ORE, JRYT AS BFER . (B4
T Urantide X AS K FUC I B9 ELARVE FIPLH, B7
HE— 5%, DIASHIG RV Urantide 76397 AS $2it
FIEAN PR/

Z % X #f:
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