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Abstract

AIM: To study the expression of ghrelin mRNA in gastric
tissue of weaning piglets, to investigate the correlation
between relative gastric growth and fundus expression of
ghrelin mRNA in weanling piglets, and to study the role of
endogenous somatostatins.

METHODS: Eighteen litters of newborn piglets were di-
vided randomly to control and treatment groups. From
12 days of age, piglets in treatment group were fed with
starter diet supplemented with 120 mg cysteamine to
deplete endogenous somatostatin (SS). Piglets were
weaned on the 35" day of age (d35) in both groups. 6
piglets from each group were slaughtered on d28, d35,
d36.5, d38, d42 and d45, respectively. A semi-quantita-
tive RT-PCR was applied to detect the level of ghrelin
MRNA in gastric fundus and antrum with 18S rRNA as
an internal standard.

RESULTS: Ghrelin mRNA was detected in both fundus
and antrum, which was more abundant in fundus than in
antrum. Ghrelin mRNA expression in fundus exhibited a

trend of increase from d38 to d45, reaching a peak on
d45. Cysteamine significantly increased the level of ghrelin
MRNA expression on d35, d36.5 and d38.

CONCLUSION: Ghrelinis involved in the regulation of gas-
tric growth, and endogenous somatostatin downregulates
ghrelin expression.
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BHHY: FF AT B ET /6 B 2040 ghrelin 2k B & ik fo H
sEH AL EFRTGH A, Blarst kA KirE
AR AT T 5.

Frik: LRI AT 18 8, MLy A Ll fest
W, G 12 dA, sHRBAsREILEH, £ha
AR R AR Fohe 120 me FREME, AFEIR R IRMEA K
Ik, WIAATEI T35 d Wi 4. 43 T 28, 35, 36.5, 38,
42 f2 45 d AR IR 2 B 2R Ao 3T PRALIT 3 &6 2k, 7,
HREE EfREFREE RAF E5E, A RT-PCR
Jrik, VAISS IRNAMERAR, T EHHF kA B F LR
% ohrelin mRINA %9 3 & .

ZER: ¥ R ghrelin mMRNA# FEA 25T H £ F &
ghrelin mRINA 7K-F 4 35 fo 36.5 d &K, LGB #7HE
#m.45 d ghrelin mRNA K-F £ %% F 35, 36.5F238d
(P<0.05); ¥ BLiz 42 21 B J& ghrelin mRINA &5, 9
35, 36.5 4738 d B X35 2R ghrelin mRINA R ix 8.5 5 T
2 BB 48.(P<0.05).

Z538: Ghrelin # AR MBIEA T RAR, AF H
A%, AW Ghrelin 5§ 498 St s 8 5 A A Eth
% R PIRME A R I T #p ) B Jkghrelin mRNAR KA.

KE1a: ghrelin EF; £ RKME; (75 BHS
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AK# (ghrelin) /& 1999 I —F & A 28 2
FERRTRFLI 22 K, At =2 B EH B R LA — it 5 A 40
ST IEAESK, YRR U i (RTA) L R
e AL oy T AW 22 T i AR R Bt
ghrelin R HAZRMAT T —EA 57, &IN ghrelin 1]
DA 3t 5 1R 2 A S i 0.

WHERE, Bk ERE, BRI LERE
SEUPEIREREZRK 2 —", 4 ghrelin 27
5B R B AR E S AT AT
B IEIK — o) AL, o 4 0 2000 BT 4% B U AT 0 T R
ghrelin BEFRIAKBIALNA T T, mMie5HRT
173 B 20k ghrelin F5 R Rk BT 57 i R ILHRE.
ARKANE (SS) WR M7= 4 T B IR IX KK Y IR,
& H R W BRI, A LA S 2 wh i 7 S
2 B il IR E R W ). e (cysteamine,
CS) BEREIR SS - BEE BR AL IE 1 —hit e, 1 SS AW
TR R, 2RI (Cysteamine, CS) AN
BRI PR KRR . B A+ e SS-14 1
TR i PER A A YE, X SS mRNA A
T ] PR s T R BRI s AL SE R R B,
SS G RNV Al L 5 ghrelin S MY 41 M AR M, %
Jk 5SS T PR M ghrelin MRS, HE4 K0t
Jig 2 75 0] BE S W WT AT 4 B AL 4 ghrelin ZE R R R
K2 XA EE A AR ARSI R IE . Sk, R
TR AN 5E B RT-PCR J79%, WERAT R W Rl /5 B
WL F ghrelin [ FRIA & G AR 10 AT B %)
ghrelin mRNA 3215 KA.

1 #RR0SE

1.1 ##F REESKEF (MMLY) . DNA R4 (Tag) . RNA
B (RNase inhibitor), & B Promega 2y &) ;
18S (N #4R), T B AmbionRNA 2y &]. PCR ¥ (Gene Amp
PCR system 9600 %) 3% [E Perkins Elmer 2\ &)
TN VKRR i 585 (1D Electrophoresis
Documentation and analysis System 120) 43 [H
Kodak 2 &) 7= f.

1.2 Frk KEHL 2 80 3 IR IRIE =i thg 18 3k, 41
W S BERL A R IR A R0 R #5953 . S0 AR, A1 04
H HMILAK, 125 R8T . A5 12 dJTF
LRIAME A LR SEI AT B AR AR D 120 mg
el AR 38T 35 d g, 43T 28, 35, 36.5,
38, 42045 dFEALIERON R AR TS 4 A0 %% 6 3k,
o, WHCREBERME ZMEAN, BERAE
%, —T0°CHWIHRAE. XHRRMERIN—Hh—3 1 —
SVEER I RN SR A 2R RNA. TSNy e E

T 5E B RNA YR FF (260 nm) , 38 oL 20 1 3 IR ot e
FE MK R ES B RNA B9 R =. FIRENLS Y Random hexamer
primer X BT A AL N 1 RNA BEAT RT, 3R15 &FE 5 RNA f)
¢DNA(RT product).RT N MAEFA 25 uL, B4%52 ug
& RNA, 20 U RNA BRI, 100 U MMLV J 4% 51,
5 pL 5xRT buffer (£250 mmol/L Tris-HC1 pH 8.3,
375 mmol/L KC1, 15 mmol/L MgCl,, 50 mmol/L
DTT), 0.4 mmol/L dNTP, 4 umol/L FENLT|¥. &
I RNA 45, dINTP FIBENLE14, 75°C&ZMES wmin,
SERITBAEVK BV HD, PRI AAR] 37°C RV 60 min,
95°CK#ES5 min. ghrelin 5|¥R#E GenBank
(AF308930) 12 A%% preproghrelin mRNA {4541
Wit EWsIFA 457 ~TCCTCATGGCAGACTTGG-
37, P SIFEF R 5" ~TGGTCTCAGGGACAATCAC-
3 HKIEEEY TIEAR A, T PCR =YK E
29326 bp. KA 18S rRNAYE AR, FHAHREHE (fr
TRE 5 25 LU )R &) 23 BIXE PCR R 45 11 1 27 Pl 5%
PLK B FIZE R 5100 18S IR LB S8k 1T oAk, Sk
AT e Y AR AR TE A [tk ¢ 8] RT 0 PCR 2K 28 1)
Z 5. PCR S NARRR 25 pL, &4 (RT ~4) 2 L,
0.5 U Taq DNA 4§, 5 puL 10xPCR Buffer (&
50 mmol/L Tris-HC1 pH9.0, 100 mmol/L NaCl,
1.0 mmol/L DTT, 0.1 mmol/L EDTA, 500 mL/L
glycerol, 10g/L Triton X-100), 0.2 mmol/L
dNTP, 1.0-2.0 mmol/L MgCly, 0.7 pmol/L HI¥
BT, 1.0-2.2 pL 18S rRNA PI#%. PCR 4748 4 £
M 94 CHIAMES min; 94°CAPES0 s, 55 CEME30 s,
72°CIEM 40 s, 25 NN 72 CHEM 10 min. 25
MEIRE, 18 s A H BFIFEH ) PCR = # 3 f4e pE 9
WG A RAE 2 IREE, A ddH0 FIRNA #
i 23 AR RT P2V E X RE, DA 36 2 15 A A R R0 2
[R#H DNA V5 %%, Bl 20 uL PCR P=#7E 20 g/L I3 fig
PR LK, EB B A Kodak 1D G T R 4
SIVTARTT R, ARYE H WA ghrelin FIPI AR 18S
PCR F=#R K BE L, # 8 FE ff ghrelin mRNA ik
AR & &

Gl ab B A BUE FPIE AR ROR. SR
SPSS 11. 0 Gil#k kgl 7= 5 B PR ie R kT
FEA t f 3o A BN 77 22 7047 (one way ANOVA, LSD).

2 BER

TP ¥E7EWT 3 J5 B AR T B R R T m s, 38 d
LIRTE KA BB AZEE, 12 dEEKR R
o, 45 dEAE S, A EEHE ST
28, 35H/136.5 dFEH AN R SXTRAML, HAR
NI R ) B AR R R R AR B R (BT



606 ISSN 1009-3079 CN 14-1260/R

HRE MG 20062831658 &E13% £418

(g/kg)

=l WAL

28 35 36.5 38 42 45
Age/d

B1 SEEDaIEBENRELI, °P<0.05, <P<0.05.

18S
Ghrelin

B2 Wi SEEEEAT ghrelin mRNA B98I, 1-3 BK.4-6 S5

M:DNA D FFHEEHRIC.

1 23 456 7 8 9 101112 M

18S
Ghrelin

B 3 SEEIDEIEERERELR ghrelin mRNA B9 RT-PCR B3XE. 1-6: 3¢
BB4H 28-45 d;7-12: {3840 28-45 d; M: DNA marker PUCI9.

2.1 B 4bJ% ohrelin mRNA £i% Ghrelin 7EAT5E B K
WS SR A, HBKEE Ghrelin mRNA [
FRPE S TEHERIE (K 2).

2.2 Ghrelin mRINA % #9 % F P AR F- e fic 49 1F 7
{3 K ghrelin mRNA RIATEWT 935 2 F B3,
W5 35 F1 36. 5 d 4T 48 B JEE ghrelin mRNA AHX}
FERM, WEZH LA, 45 d K ghrelin mRNA
FEEEE T35, 36. 5138 d(/X0.05). 5t H4AM
e, B IEpE g 7 B K ghrelin mRNA [F4H
STERE, H7E35, 36. 5138 dif i & K ghrelin
nRNA AR B & TR (B3, 4).

2.3 BoyAAs R TS B RS AL ghrelin mRNA
R R IEWA R B AN R E TS BIKA
Hghrelin nRNAFRIE & B AR AH M 73 47 3R B
(E5), BRMHNRELHEBKAN ghrelin
mRNA RIE R B YL EHSIEME, HRKREN
R = 0.424(/0.01).

3 e
Ghrelin & — 3 & R0 3k AR K38 3 B0 B 3

rRNA

Ghrelin mRNA/18s

28 35 36.5 38 42 45
Age/d

B 4 ZEMIDBIGSEMD ghrelin mRNA BIFRIK, °P<0.05, <P<0.05.

BRE/ FRE
(g/kg)
o N D a

L L L L
0.2 0.4 0.6 0.8 1.0 1.2
Ghrelin mRNA /18S mRNA

o

E5 SHENRESKIDBISSE B ahrelin mRNA ZRIAMXDHT.

Ik, ERBRAASF, b= E WA W
Syl am I gy k. s KR ghrelin N AR v B 2
RERUE, RILTIHAMLEE A ghrelinf
T N AN A . B RT - PCR J7vkiEW,
ghrelin mRNA J"3Z 7040 T NAERI S A0, E
By AN BEL IR BRI Sl gt
MAFFURIE T &I, HETKT ghrelin IR 2
ERENFRR S b, T 05 45 5 2 W 9547 4 i At
FUR . TATLAB W50 /5 A6 A SEBe X 4, 35 - RT-
PCRT7 ¥ M ghrelin MY 73 A7 T B K MATR X &b IR, T
HWrmTEs, HE2N ghrelin mRNA EFHE
T BEL, XHEnghrelin 0655 B 20 W1
TR BB S e W KR, ghrelin MY AT T8
MR IX 8, T AT EEM s
Kojima et al'™RMIATHIITHEIES, Rik
ghrelin mRNAFKSH MR ER 73 AT T B HEWATR I I 200350 2
JEH. AT S R 5L B4 AR — 3L
HAT % T Ghrelin X B MAK M BER B R
HRRER D, HHRKRZEDT ghrelin X BRI
WG s s 7 . KT ghrelin XM B A
ZUR B AR R ok WA ST RGE . AT IS RT-
PCRIT VARSI B4 Wi 5 67 5 B I & i ghrelin mRNA
R IE B AR R OB B4 #, H ghrelin mRNA f)
KB PR E A R A B SE IEAR G
Ghrlein 7£ 8 WiEEA M notilin FRUKI{EEE B HE
EH. shscse 8o, SMEPER) ghrelin o] BLME S
PR o WA RS IR Bl . I G 2 A0 TN RO S vk R IR
76K BB 1 ghrelin G B 40 M Bl A5 5 08 1) A2 AT



MO, . BDEISEEEAHL0 ohrelin ERRIA RAURIE EITRSER 607

RAEZMN, BHEEBSKERET, MHEHAKMEZ,
IR [ ghrelin B W™ Date er al'** (2001)
TR, ghrelin M AEH TR fHEE R G
By, A% T/ W= N ES ghrelin, 7
AN R RO B S TR i, R A DI el
TFRIFE MG, BEBHIT ghrelin SIS B R oA 2.
25K iv ghrelin o] 5| A EHCBVE R S R 74 1
Z, Bk, HHEmk™ . Trudel et al"*if
1B /PR SEE F ghrelin #1 Des[G1n(14) ] ghrelin AJ{E
HEM N HET, HEBERETRIG51E W E
BH, TR AP RF A motilin BUALE RAT
. Sibilia et al"Ri# ghrelin HAG iz P AR S
FRBAE . AR AT b, AEH] ghrelin nJ A AR5
RS R S 57, HENEMR X THEREEk
FAREE Mk ERIZNEE, ghrelin FnlBEmk
H—PARET FE. UL EFREEREH, Ghrelin
NERAEKND R AEEZERNRTEM. A
Dornonville de la Cour et al"® (2004) %tk KIS Le
FFUERH, ghrelin X} &R oA A (2 3k s ik
YER, (EE BN = N ghrelin v{EF B HEAS. W]
W HATR T ghrelin X & MR BIVE A AALE 73 8,
X5 ghrelin FALIEFIE, SA@EULIHNE
BRI WA TR K. TR, BN AKIIRRIE S
FIAFHE T BT T B R - D TEFRA TR Fu 85 R,
Wi AT ghrelin mRNA FOSERAHUIE AL 355 i
Hh GH AT 44 GH mRNA FeIAAH—3; 17 H. ghrelin RIAHK)
KRB AR HEAFR I E A KR mRNA ik
FasEE (R A E) , $2or ghrelin 7] BE B 428k A EEAE
THEAHAL, ANEMEKNER®R W, XWUFHT
Ghrelin 5B MEEMIEE R EABEVINKER.
Ghrelin & BOR 7352 BV 2 I BT, T
2, WPEMESS B2 Y ghrelin BERIRARIET? &
TR W fickesm IR SS, RIWT 104 B KA
ghrelin mRNA FRJZRAF= 2 B T0 R4 7270 SR
BT, GLP-1, Gastrin, Insulin, Somastostain Fll
GIPZ4R%} H Ghrelin (¥ /i BAPTEA, HdrSSxt
ghrelin 7 WARIR A EBZ G, SRIMBTI T 24+
TEANEYES S WFEH, W{Es TAMNERAEKMES
ghrelin 75 5 () GH 73wt 50 73 BELT ; #8 FIG SS mI PG
KU ghrelin BIMEEE™ . K B S e 240 SE B 36
B, SS 4k K NAN AL ghrelin Gy S M40 ALk Rzl ™.
AIFFERAZTR N UEE SS L E A H0H] ghrelin mRNASR
EER, MRS A T — 2P 5.
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