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BN SZ K B T &I nesfatin-1/NUCB2 il
chrelin 1315 B H &

EH' S’ ETEHE' RS

(1. I HARERILA, M 2R E  050051;
2. WAL G HRER T A AR IR HT A LAL, ATk HRER 056001
3 A E AR ER AL E, A BEAE 050051)

[H#E] BB RV) nesfantin-1, ghrelin 7£5 PERKZIR (TUGR ) KEUEFIEMN LR LHE L, g R
JHEE U IRIIGEE AR &k, (H H ARSI ST TUGR B A K RS L AR A e AR K o A AR K 41 RC AL ).,
TeiBAEA KA (RRAL) . AR (CC L) o NFHSERTZEE 7 PCR AR 12 Western blot S EASR H % (12d.
21d, 28d) FaBEEAE KA IR SD BB ) nesfantin-1/NUCB2., ghrelin mRNA M [HIEE, &8 K
A5 B JERAA nesfatin-1/NUCB2 mRNA MBI BYFRIA . i H B, 3 41475 nesfatin-1/NUCB2 mRNA &
EAMFEAI ST, Wilhar (124, 21d) , RCH¥ET CC4 (¥ P<0.05) , MiWiE (28d) RC 4
CC A TE2E5%; RR AURZALT RC 4l (¥ P<0.05) . 425 12 d JF1f RC 41 ghrelin mRNA K EE T CC 4, Wi
WEPATES; RRATAER 12 d FRIHZAET RC A0 CC 4. 8 Nesfatin-1 5 ghrelin L[ %5 F TUGR
KEHERE, S5KMMEFRIRRE. [ PELRILRIZRE, 2014, 16 (10) : 1051-1056]
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Expression of nesfatin-1/NUCB2 and ghrelin in gastric mucosa of rats with
intrauterine growth retardation

CHENG Ya-Ying, LV Hong-Yan, WANG Xin, SONG Guang-Yao. Department of Pediatrics, Hebei General Hospital,
Shijiazhuang 050051, China (Song G-Y, Email: sguangyao2@163.com)

Abstract: Objective To investigate the expression of nesfatin-1/NUCB2 and ghrelin in the gastric mucosa of rats
with intrauterine growth retardation (IUGR) and its significance. Methods The IUGR animal model was established
by feeding rats low-protein diets during their pregnancy. Newborn rats were divided into catch-up growth, non-catch-
up growth and control groups. Protein and mRNA levels of nesfatin-1/NUCB2 and ghrelin in the gastric mucosa of rats
were determined by RT-PCR and Western blot, respectively. Results ~ Nesfatin-1/NUCB2 mRNA and protein were
expressed in the gastric mucosa of rats immediately after birth, and their expression increased in an age-dependent
manner in all three groups. Furthermore, the level of nesfatin-1/NUCB?2 in the catch-up growth group was higher than
that in the control group before weaning, whereas there was no significant difference in nesfatin-1/NUCB2 expression
between the two groups after weaning. The level of nesfatin-1/NUCB?2 in the non-catch-up growth group was lower than
that in the catch-up growth group during the whole observation period. The level of ghrelin in the catch-up growth group
was higher than that in the control group starting from day 12 after birth, whereas there was no significant difference
in ghrelin expression between the two groups after weaning. The level of ghrelin in the non-catch-up growth group
was lower compared with those in the catch-up growth and control groups from days 12 to 28 after birth. Conclusions
Nesfatin-1 and ghrelin are co-expressed in the gastric mucosa of rats with IUGR after birth and interact with each other to
produce long-term nutritional regulation. [Chin J Contemp Pediatr, 2014, 16(10): 1051-1056]
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=N K2R (intrauterine growth retardation,
IUGR) Sy kA ESRREeAL, SR e AE A A
(U A R SN 1 B N L & 20T/ VA SE U RN
WHZRK Y (neuropeptidey, NYP ) , Fi] - fie 22028
J5i ( proopiomelnacortin, POMC ) 2575k & FIGE T
981 R HEAE oy EEAYE] . Nesfatin-1 J2
HIZ 8 2 (nucleobindin2, NUCB2 ) Zwfid i
K, 5 ghrelin YR IT4F 0 78 R B AX S A0 8 & B0
IR K, B S S R A A Rl 2 N o)
WAEHT ' AR BT LB, 18 IUGR BT
LA SR RT3 nesfatin-1 5 ghrelin ZKFEH)50 5
IERSTiE8 AW | PSSR SRAER N S SR = P 2 3 1
KB SD KEAEJFH 1 KM nesfatin-1/NUCB2 7K
AR T AR R, Bl H IR TA )5 13d, 20 d,
27 d i 1 (A ERITE TUGR LK K AhH
HARYVE I DL Wi Z 18] 06 & H BT7E [ N Aok
WARIA .

A WE 5T N S 52 O %E B PCR (real time-
PCR) & R J& Western-blot 7% Il % IUGR FJ SD
KETEAE G AN A H & SGE AR KO0 T H 25
Y nesfatin-1/NUCB2., ghrelin mRNA M & H 1 3%
B, WA FEAE K AEBUF TUGR K RSN 4181
nesfatin-1/NUCB2 . ghrelin it 3¢ ik 728 b K H: 5 4= K
IKEHR

1 MBS AEE®

1.1 ZERIRE L

FRAE SCHRARE 7, SR R BT IR IR B (IR
vk, AR I 7 TUGR B A K BB AL,
TEHL 2 F I8 TH T G A G SETC Y AR MEYE SD R ER
24 H 5k SD KR 12 H (T R K 2450
st ), KT 200~250 g, & PEMESE 1R
Jei,  BEBLAE £ AR R 21 e A g8, IRH B
FUEHIE LR R B o2 2250 1 R BRERERL (I
e BRI AR, R RS 8% ) BT
A A R AERE A (k) B K/ T IEF X R4
A R 2 MR EZEE AL A (TUGR 4, R4 );
[ A B EE AR R (AR AR U M R, R
FE N 20% ) H ARG 06 5 58 A BR O o BRZH (C
H) o MBI REOAS R B AR AR I AR ) B

TR, ML IRBUE IR BRECR 2 5 Halui
it 10 B3, H5dk,

P AF B A 5 2 fR e B R ORE LM SR, C 4
FF R BE R R 5T B B i, AR BRAE X R
(CCH, 40 H) 5 RAMFEIT N 24 1408k
BRSO A iR (RCAH, BEAERKAH,
40 H) , 1HBR RS ARSRE (RR 4, JGiE
EAERAL, 40 H) |, BEREAE, 5K (SA0K) .
AR 21 d BT, 45 TR R A ke 2 A
J& 28 d.
1.2 #RABEH

RR 41, RC 4l CC R TAER 0d,
12d. 21d, 28d (410 H) 25 12 h, 10% K&
AW (3ml/kg) WRIFRLYIIGHFIE, 1 3 3 bk Ui
JRARBE, TRk B s, HE RS
BITF, BTHCEARFRH L 30~50 mg, SLEDBTRE, TG
WEE, B TWAMDHEE, F®E -70CHEK
FEORAT
1.3 1R EXRNA X 3£ B %% 3¢ £ & RT-PCR % il
nesfatin-1/NUCB2. ghrelin mRNA §J3&i%

TE JC RNA [ () 30 55 5 i 5 4 21 50 3%,
FF I A S P W 22 12 By - A U7 RNA il 2 20K
tH, 5 DNA R F T4 85, 4 5 N B U0 3E [l
e B RNA, 28 RNA f9 2 B8 ) 58 B PER I, %
B EE A RNA 25 (75 Yo 1R, iR 7 e e ¢ (i
FoO& Promega, USA) . PCR ¥ 34, GAPDH
WS A, ¥R B E 120bp, L iFESI
Y. 5'-TGAACGGGAAGCTCACTGG-3', ' i
51 #. 5'-GCTTCACCACCTTCTTGATGTC-3';
Ghrelin ¥ 34 v Bt £ J# 136 bp, L iF 5| ¥
5'-GCCCAGCAGAGAAAGGAAT-3', F ¥if ol
Y. 5-AGGGAGCATTGAACCTGATT-3";
Nesfatin-1 4" 3§ - Bz & & 116 bp, L i 51 9
5'-CCAGACACGGGACTTTATTATG-3', FiiE514:
5'-CCGCTCCTTATCTCCTCTATG-3', 4 #4525,
#EA ABI 7300 #5865 £ PCR A% F 47 (1 SDS v1.3
AR5 H 5 B AL, 1% & GAPDH iy N 2 R
B, RE LN 3~15 AR, HEISFEA, #£5
R G0 Gt B, BEE B4 RES ARIE 1, %1 RQ=
278N AS R 45 H G FE R FE 45 FEAR v ik /K
AT EEE (RQE) , K RQEM T4t
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1.4 Western blot 7% il ZE nesfatin-1/NUCB2,
ghrelin EBRI%
KMEHALNNHREE THRESE D, %K
100 mg 21 21 1 mL (%) & il A RIPA 2 ff &
( 150 mmol/L. NaCl, 50 mmol/L Tris-HCI, pH 7.8,
0.1% NP-40, 0.5% iR EN, 0.1% SDS, 0.1%
EDTA) #4721 SRJG VKU SO 30 ming 5250
By (RIS AR BOR ) , A PMSF i &2
WM 1 %, -20C 47, B 1 em B2 L EAFR,
W5 i R & i 45, a0t T
595 nm A0 72 FE 5y OD fH, #BEDLIT A=A
FEMAIMRE (/L) « FERKRIE = (KR4 OD fH -
ZHODMH )/ (FrifEODH -2 H OD{E ) x i
HESR B x RSO B E . FEIAE i s K AR
FEFLHOIEE, BEHLHINA 50 pe 8 A A E F A
HL PK N EE W E 1T SDS-PAGE HiJK ., HEE . M5
TN UORER—4T, 4°Cid . TTBS Rz vhidk 3 ik,
AR TTBS 1:3000 # B bt/ NR = HT, 4°CHE
A Lho JHTTBS = L FEE 3 ¥k, TBS (10 mmol/L

Tris-HCI, pH 8.0, 150 mmol/L NaCl ) ¥ i 1 7%,
PUARSE G Xl Rk 22 &R, ¥ DAB
PVDF JEAE&E IS AR AL - RE15, Quantity One A4
M. G55HIRES S GAPDH 1Y 10D Hfl 7R .
1.5 HITESHR

K I SAS 8.0 Gt it 43 At A0 % B a4 4
Bro Frfita stk % « Wil (Rxs) &
TN, ZR R T 22538, ALTED I EL R
FH SNK-q ¥ 5r, P<0.05 h2% 538 Geit2rim S,

2 #R

21 BAFREREE. HRKIEKILLE

HAEMK, RAMFEMEELGKPRILT C
H, RCHATAR 12d Nt RrEE AR,
WESHERKAEAE12d, 21d K% 28d 5 CC 4
BESHTSIT#E L. RRATAEF 124, 21d
K2BAREESGKIHLINT RCA K CCH (¥
P<0.05) . W1,

F1 BHATEAHBRTFREESEKIEE (xxs)
T KT (g) K (cm)
0d 12d 21d 28.d 0d 12d 21d 28d

CC 10 68+08 242£29 476+48 587+72 516027  7.11+0.75 10.62+043 13.43+2.08

RC 10 57+06" 23.0+£37 481+65 59.7+57 480+031" 7.19+0.69 1041+0.66 13.11+1.76

RR 10 54+04"  11.9+13" 286+24™ 346+49"  4.65+029 6.1 033"  8.66+0.29"" 10.88 +1.34™"
F1i 14.41 58.23 52.11 56.18 8.14 9.65 4931 6.28
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

. an5RIHEE CCHILEE, P<0.05; b R5E HiEE RC 4 HLEE, P<0.05,

22 KHFREB nesfatin-1/NUCB2 mRNA & &
HERIELEE

KR A 5 H 26 B A nesfatin-1/NUCB2
mRNA M 28 )Rk, Bl H B4, 3 414r L
nesfatin-1/NUCB2 mRNA & 8 A %) % 15 2 0] & 7+

m, B4)E 28d, SR AERMECHAEE L EA
(¥ P<0.01) . Wilhal, RCHAHE T CC4 (¥
P<0.01) , TG RC 415 CC 425, RR4
FEAE G AR SR 2K T RC 41 (3 P<0.01) o W
% 2~3 A 1~2,

xR 2 RAREBBFREFE nesfantin-1/NUCB2 mRNA &ix  (xzs)

215 R 0d 12d 21d 28 d F1{i P
cC 10 0.58 +0.20 13.13 = 1.46° 38.57 £7.15°" 135.88 + 11.04*"  858.01 <0.01
RC 10 3.12 £0.65" 27.38 + 4.38" 64.73 + 6.52"" 129.56 + 7.30°" 1051.64 <0.01
RR 10 3.12+0.65" 0.78 + 0.10™" 34.82 + 12.56™ 61.46 + 11.85"™"  111.23 <0.01

F1i8 72.84 249.18 31.70 161.86

PAE <0.01 <0.01 <0.01 <0.01

TE: a/n A H il CCH LA, P<0.01; bs5H H# RCH L, P<0.01; c/Rm S5FH 0d L, P<0.01; dR5[RZH 12d [,

P<0.01; e7m5[H%H 21 d &, P<0.01,
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£ 3 HATEBBIFR BRI nesfantin-1/NUCB2 EAKRIE  (xxs)
2R AL 0d 12d 21d 28d FAH P&
ce 10 1.54 £ 0.21 3.41£0.23° 6.61 £0.43 13.41 + 1.95%% 266.53 <0.01
RC 10 2.12 £ 0.36" 4.67 +0.38™ 11.73 £ 1.11* 13.41 £ 1.91%* 229.83 <0.01
RR 10 2.12 £ 0.36" 1.26 +0.19*"* 6.65 £ 0.27" 11.40 £ 0.42*"%  2102.92 <0.01
FA{H 11.00 384.07 174.28 5.28
P{E <0.01 <0.01 <0.01 0.01

H: amSHE A CC4lbE, P<0.01;
P<0.01; e /n5EI4H 21 d FbE, P<0.01,

160
140
120
100
80
60
40
20

nesfatin-1/NUCB2 mRNA

21d

28 d

B 1 fKAAFRRE BRFRSB R nesfantin-1/NUCB2
mRNA &i%x (n=10) a S E H I CC 4, P<0.01;
bk 5 R B RC 4 H &, P<0.01; ¢ /8 5 [R4H0d H#R,
P<0.01; dR5[E4 12d HE, P<0.01; em5lH4 21 d Heg,
P<0.01.

2.3 &KAFRE ghrelin mMRNA REBRIELLE
A )5 24 K ghrelin mRNA M 25 (78 3 4111 i
BRI RIL T 2R, (HAE 124 FF- 4 RC A5

b s 5[ H i RC 41 L,

P<0.01; c/n5F4H 0d Heis, P<0.01; d= 54 12d g,

18 1

W CCH
W RC4l

c.d.ec.de

——
N~
I R T

nesfatin-1/NUCB2 #& |

—
SO BN O

0d 12d 21d

H i

28 d

B2 &AFRREHKFRE S E nesfantin-1/NUCB2
EBHXRIZE (n=10) azn 5 H# CCHLE, P<0.01;
b s 5 R B RC A LB, P<0.01; ¢n 5 [E4H0d H &,
P<0.01; d/R5[RIH 12 d e, P<0.01; e /n5[R4H 21 d Heg,
P<0.01.

FcecCcdH (¥P001) , Wi MA TS, RR
HTHJGF 12d HFHRBAMRT RCA K CcC 4 (1
P<0.01) . W3k 4~5 FiKl 3~4,

R4 BAARFBRFRBEFIE ghrelin mRNA Rix  (x+s)

215 SRR 0d 12d 21d 28d F{H Py
cC 10 0.96 + 0.25 6.56 + 0.74° 56.00 + 13.51° 97.19 +27.10°* 89.64 <0.01
RC 10 0.93 +0.26 41.61 +4.00" 113.34 + 24.92 91.89 + 35.21° 54.52 <0.01
RR 10 0.93 +0.26 2.67 +1.08" 9.98 + 1.41™¢ 43.99 + 851" 214.01 <0.01

FAH 0.03 781.34 99.90 12.59

P {E 0.97 <0.01 <0.01 <0.01

a7n5 6 Hi#R CC 41k, P<0.01; bsr5[E Hi RC 4 ILH, P<0.01; c/x5E410d i, P<0.01; d/x5R4 12 d A,

P<0.0l, e/TLﬁl“Jéﬂ 21 d te#, P<0.01,

*x5 BAFREBRTFRBEFE ghrelin EARIE  (xxs)

ZH R 0d 12d 21d 28 d F1{i P{E
cC 10 0.52£0.19 1.41 +0.29° 3.91+0.94 13.60 + 3.23°" 125.94 <0.01
RC 10 0.50 £ 0.20 1.90 + 0.73™ 5.60 + 1.33%" 12.11 £ 2.60°* 118.32 <0.01
RR 10 0.50 £ 0.20 0.79 + 0.31*"* 2.78 £ 0.68"" 3.48 £ 0.61"" 88.77 <0.01

FAH 0.03 13.21 19.46 51.04

Py 0.98 <0.01 <0.01 <0.01
e an 5 EHE CCHLLE:, P<0.01; ba5E H# RC A LI, P<0.01; ¢ /n5EL0d thE, P<0.01; dn5FH 12d K,

P<0.01; e /R5[FZ 21 d Hdg, P<0.01,
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160 T ‘ mCCdl 18 1 e :ccég
] a,c,d B RCY 16 4 RCY

140 edecd - E; gﬁ 14 - ede B RR 4
< 120 1
= T 12 4
= 100 A 5
E - 10 1
o 80 A = g -
= B
£ 601 % 61
® 40 A 4

20 - 2

0 | 0 o
0d 12d 21d 28 d 0d 12d 21d 28d
H i H i

3 FHEMFRAE HE S FE ghrelin mRNA &i%
(n=10) a/n SR I CC A E:, P<0.01; bR5E Hig RC
AL, P<0.01; c/n 5410 d e, P<0.01; d/R5 R4 12 d g,
P<0.01; e /n5R4 21 d FEE, P<0.01,

WFoE R, JCie AR 2 A1 ST nesfatin-1
P AR B S A S A T A s P A
nesfatin-1 HFLIR AT BLEE & 2, 258 )5 B M NUCB2
mRNA %35 T K, [A) I 1l 3% nesfatin-1/ NUCB2 7K
R, PSP Y R IESE nesfatin-1
A Dy A0 4 B A 9 IRAE T e i A Ah i X kR
AR

Nesfatin-1 %3 FH A0 =2 MAE BT
1238 1/3 4k, WA N I A %, 4G 53 U
ghrelin [ X/A FE AL "0 AR B Z8 A I 286 R DY
nesfatin-1 5 ghrelin i) mRNA 85 AL, A
KA B B RA nesfatin-1 mRNA 28 H
ik, HEEH @S mgm, 5E b EE 05—
O WHRT, RC 4L B nesfatin-1 1315 5
T CCHl, MWiG RC U cC Al RE T2
RR HIRZAET RC 4, #E/R nesfatin-1 7£ 3 412 [A]
(922 5 S AR K OC R V)0 nesfatin-1 78 RC 41
B A E A ] BERXT RC Bk R4 PRI AN
F)— P B PR R . RC AR IG AR, THE Y
nesfatin-1 7] B84 F 3By 1k H B #cid B K 14 8 il i
WM EEACHE, M, RRZ4HE N nesfatin-1 [
R TTREA A T HAR B A S AR I

REAEFAR B, e IR 3R B AR e /N B ghrelin
1E B iR T, MK ghrelin AKSFEFEAIK, it
5 KT R A B AR RS
ghrelin T HEE5 T 5N TUGR JIE B A= B9 1 5l
B R, AP gE R R, ghrelin 5 nesfatin-1 3
Al Zh T H . 2E)R 2K ghrelin mRNA K H

4 RBEFRARE BB FEghrelin & B X%
(n=10) an SR HE CCHILE:, P<0.01; ba5RHEE RC
LA, P<0.01; ¢ 7 S5H410 d HL#R, P<0.01; d7nS[E4 12 d Lhi,
P<0.01; e /n5R4 21 d A, P<0.01,

e 3 A7 B FilR R RIS, A5 124 IH iR
RC AW T CCH, WriamaxZs. RRAT
12d JFIRART RC 4 K CC 4. HREEAFTREE R
— 5 PR ghrelin 25 T IUGR 1 FUE R #
WIRYE FR P, Ghrelin 5 nesfatin-1 765 PR EIA
AL —EL, $ER nesfatin-1 Fl ghrelin VE M Wil
JKAHEAER], AHE P, fEfta e s U &k
PEE SR, M 2 [a) B AR AR o g — 2D R
AW

(& % x W]
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