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The Examination of Expression and Localization of Ghrelin in the Reindeer Organs

ZHANG Man, JIN Xin, LIU Jiao, YANG Yin-feng*
(College of Veterinary Medicine, Inner Mongolia Agriculture University , Hohhot 010018, China)

Abstract; The Real-time PCR and Immunohistochemistry were used to examine the expression and
localization of Ghrelin in the reindeer organs. The results of Real-time PCR indicated that Ghrelin
was expressed in 17 kinds of organs and the expression in the abomasum was highest, followed by
pancreas, duodenal, testis and oesophagus., in which the expression of Ghrelin were remarkably
higher than that of the rest organs (P<C0.05). Immunohistochemical results showed that Ghre-
lin-positive cells in the oesophagus and abomasum mainly distributed in the tunica mucosa, tunica
submucosa and tunica muscularis and also detected in the tunica mucosa, tunica submucosa of ru-
men, reticulum, omasum. In the intestine, Ghrelin-positive cells were mainly localized in the tu-
nica mucosa, tunica submucosa and tunica muscularis of duodenum, jejumum, ileum, colon, es-
pecially more cells were found in the epithelium of intestinal villi and the tunica submucosa. Gh-
relin-positive cells were observed in the liver, pancreas, lung, spleen, kidney. testis, anterior pi-
tuitary, thyroid gland. Real-time PCR and immunohistochemistry results showed that Ghrelin
was presented in all of the organs that were examined, where the expression and distribution of
Ghrelin in the esophagus and gastrointestinal were most widely, suggesting its possible role in
regulating the digestive function.
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Ghrelin (A 4 5 o — T 6B 98 41 3 £5% £ A fie ik
A B RO i K R AR KRR R W R 2
& la (growth hormone secretagogue receptor la,
GHS-R12) B — MW IRTERC K. 24 Ghrelin 5 H 4
SRS G G A CRE S AL F GH /Y BT, ik BE XS
OIS AR SR S R SR B EAE . W R B
FENM A Ghrelin mRNA F1 655 BH 4 4 Ml 3 253 i
FHARE . FEHREN . ZEEE PR ER
TE AR 56 7Y RS /8l 9 A I 2] Ghrelin 53 B 44
MRk . R AFPIKN.D. W, Miller %5 5F
FE R TE A4 F 1 E i N A 73 A . Ghrelin
T ZAFAE T 3R 09 . 30 W18 R AT R X 3 1) 4% 4%
BRAEZLWMENTEMN. 24 K1k, A K Ghrelin
FEN TG 1 25 30 W R P8 18 2R3k B VR R ML A BF 5
PO T OC T+ Ghrelin 78 91 14 Y /9 BF 58 4 W
Wik . HET A REHC 5 T YIREA K &R Gh-
relin 4K cDNA {1 58 B & J7 41 430 B0 AH o WA 6
YIEEAS B N Ghrelin 1323k Jo@ A il . Bk,
AR B K Real-time PCR F 4058 4 244k 2= 7 %,
NG3 R K E AN AR A Ghrelin (1 %35
it MR AN O BTE R E I Ash Wk
P BOkE, S BER Ghrelin 72 9 BE K 4 19 1 T & HE
PL 42 AR 4

1 #MRtERE
1.1 X5

RNAiso Plus ( Total RNA & Bif 7], H 4
TaKaRa 2y 7] ), PrimerScript™ RT reagent Kit
with gDNA Eraser (TaKaRa 4y 7] ), Premix Taq™
(TaKaRa 2 7)), SYBR® Premix Ex Tag™ 11 (Tli
RNase Plus, TaKaRa 2 &]), DAB 4% 4 % (DADB-
0031 &M IEH) - Mayor’ s Jr AR ZE (AR0005 IV JH

F1 EHEEPCR3IYWFT

Table 1 The primer sequences for Real-time PCR

+-48) , R A SABC-POD (£ 1gG) i 57 & (SA1002
i1+ 48 , Ghrelin (GHRL) Antibody (BA1619
R .
1.2 R RERE &

1Sk BAF Bk 2 HEEVE 9IS () B0tk 20 el N 50y
ROGEW G SRR AR 2 14t JIERE
TR EE RS ME RS ST B E
Jon 1l J 45 i S5 20 400 b I R AT O3 e OF D IBGE B
JHF LT it AL VL SR R A I ORI SR A 2k
AR V% R4 L fF DL T 5 21 Ak 10 21 41
Az BRER KW VR 5 A 4 %0 Z2 3 I [ W 4
CHZE 24 h,
1.3 5 RNA BYiRERA R ¥ R R M

B RNA [ 42 B 8 TaKaRa 24 A] CH A0 1
RNAiso Plus Total RNA $ R F] & Ui B B Ha/E .,
J2 S N f# ] PrimerScript™ RT reagent Kit
with gDNA Eraser(TaKaRa) i 7 & . 224 5 K 41
DNA:6.5 ul B9 & RNA.RNase Free dH,O 0. 5
pL . gDNA Eraser 1.0 pL.5XgDNA Eraser Buffer
2.0 L, MK Z 4L 10 pl,42 ‘C/KHE 2 min, cD-
NA & 8. 10 pL B9 L ik & B . RNase Free
dH,0 4.0 L. .5 X PrimeScript Buffer 2 (for Real-
Time) 4. 0 pL., RT Primer Mix 1. 0 plL, Prime-
ScriptRT Enzyme Mix I 1. 0 pL, Jz i & R 3 20
uL. T PCR U3 17 J7 % 5 20 & 37 C 15
min ,85 C 5 s, F—20 CHH.
1.4 Real-time PCR

M4 A PR 2H 5 7% 3] GenBank o 1) Yl BE Gh-
relin 784y mRNA JF 4 F#5 N & 5 51 )it sl i3
T— %45 5 vk PCR 51 ¥, 55 Sb AR 4 9B 18S
rRNA JF4# 11 55 b — %) PCR 519, 5195 51 W,
1 A LAY TR R B0 A BRA R A .

B[R 44 B

Gene names

GenBank & 5% 5

GenBank accession

519 7 51

Primer pair sequences

Ghrelin EU099031. 2

18S rRNA AY225108. 1

U-5"-AACGCCCCCTTTGACATTGG-3'
D-5'-TGAGGGTGGGGGAACGGACAG-3'
U-5"-CCCGGAGAAGGAGCCTGAGAAAC-3'
D-5'-TGATGCCCCCGACTGTCCCTATTA-3
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1.5 #HiEaE

¥ RT-PCR 155 Ghrelin 3 F1 18S rRNA
S Co A AR A 272 SR Ghrelin JEH
FXE s St &L o ACt = Ct (Ghrelin) — Cr (18S
rRNA) #4788 15347
1.6 HiEFZITHH

M Graphpad Prism 5 #4475 05 22 ¢
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.
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Fig. 1

2.1.2 Ghrelin fiX 53¢ Real-time PCR £
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DL 1O A5 B2 5 BRI 4 0l 14T S5 i 9 2 it PCR
PHE, FEIRFKEE T Ghrelin F1 18S rRNA JE[H
POt PCR 4 s et &k (& 1o PR A 1fE
2R 4 101 U9 &R B2 51 4 R* (Ghrelin) = 0. 995, R*
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e R N HUE (e il A Cr B Cy Bl A 7E & L
BIH K F, AP R (B RS T 1(E=100%) .,
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Logarithm of transcription

The Real-time PCR amplification efficiency curve of Ghrelin and 18S rRNA genes

2.2 Ghrelin £YIEFEEN S

2.2.1  Ghrelin 7ETH AL NI 53 A o g 4 Ak 25
R BN, Ghrelin 43 BHE AT M H AL E N T 2599
fii o TEEE N Ghrelin G B 40 M 3 22 % A0 T %5
2 BN 2 ALZ (- 3AD LB E R M 52
AR (B 3A2 A2-1) s ERE M E i E N Gh-
relin S BH PR 40 F 220 A0 TR Z BT 2,
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Fig. 2 Relative expression of Ghrelin

D1.D2). 747 F M, Ghrelin G52 B4 240 Jifg 3 227>
it TREZE BT 2 ANLUZ (& 3ED , H AL i
b R A R R XA R S A BRI AR R R
JERAE R (8] 3E2) . &4l DAB 4L 4%
WAL+ A5 =S L 1l FLES T 2l W Ghrelin
P BE P L S L. A+ 45 1 A Ghrelin 19 FH 1% 20
PR 73 20 M o €L AR R IR Z LR R AR
WA A (& SFD i I 06 LB TR
GHRGE. + RmIRE QAW (8 3F2) s = N
(9 Ghrelin BH 5 20 3= 22 5 b 76l S0 6 b S M
T2 (B 3G L [ A JZ i IR FLZE & @A B i
(I 3G2) 5 181 fizg PN BH 1 200 M0 32 28 0 Al 286 1=
BT )= A Z IR E G R UZ & @8
KL+ 45 o A B B R AR IR (] SHIL L H2) 5 2%

HOMEEZATHBEE M T Z. B4 )20
Ji G A WL LU R UL BH P A (8T 311, 12)

ok A 91 A AL 8 R B A £ 3 AS ~
13),
2.2.2 Ghrelin fEWALIRA G40 Ti % re 4l

& DAB 3L Ge ()5 (9 JIF 00 Fr o FHIE 40 2 1 8 6
240 T 5 PN BRI AT AT UL B R — A B BT Ghirelin
TE Y RE T A A BH Ak 40 1 2 ik (I 401.02) . BRIk
Xif BRZH R DL 2 PP e 0 (181 403D 0 BRI BD i & %
A A DAB 3L e 0 )5 K BL . Sh 0 W8 58 A0 N 23
A Ghrelin 23k (& 4K o 740 53 W 8 Ut 6
WA — . YW Ghrelin 1 3% 35 58 55 A — 2.
PN g 8 8 TR 8 AT UL A g BH M SR R LR i (A
BB, PR B0 E G BIR (] 4K2) . 2

2% Organs

o W O VSR G I S B CE R S v K
1K3),

2.2.3 Ghrelin 78 HAb SZ R P28 B N A 43
Ghrelin 76 3 g 59 B OBR B L 3B 0K A7 i L 52000 il L
35 A G g Bk s Ry CIRT 5D A HAR B 1 U8 3 5%
20 M FIDE L bR A P AT B R AL H
TR — (& 511D . 76 U8 0 55 40 M 3 mT D0 4 A o
R A0 AZ A B L U8 e 20 P
AL R AR B R (B 5L2) 5 7 3 1A i
(1% W TR P 240 JEL R 2 00 L T e € 400 6 P PTG
relin G338 [ 7 o BH P 2 €6 B8 1% o R 40 O 440 i Joi
A0 M A% A G 0, /b i A0 M A% e 5 (18] SMIT M2) 5 52
FUA Ghrelin {1 6058 FH P 20 i 76 18] 57 X 4 (o B 2 .
WAFAE T 3CFE 40 0 0 RS B 40 R Ok B 40
JL K D20 ML Y FE RS R AR ] (] 5N
N2) ; Ghrelin 7 fiti N 5 UL B S BH PR G €5, il N 2K
B A (E 501, 18 B A T W] U il i
2 M F 240 o RN /b o AN MR R A (T 502) 5 1
Ghrelin 76 ¥ /N3 BE J22 1) Jit °F- b B2 48 JE R0 0E )2 1 2
20 M LA B BR 55 5 A R N 6] L I g ) A R e
Uiig /NGB B 0L P PH P e e R X A HLOR S 4
40 i % (8 (I8 5P2) 5 Ghrelin B9 90 %28 FH 1 40 i
FE MG Bl RS LN BB L BE R T B8 N B A (]
5QU) o Ho b 1 A6 P Itk B /N5 Y 0 5 B BB L 416 N P
PR 3 B0 T B A0 A R IR 408 Y, 40 B
HOUE (K 5Q2) . bk 2% B X 20 ¥ T BH M
R (B 5L3~Q3) .
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253 BERZ 4. B b2 55, A J2 6. BRI 7. A E 8. IR 9. s MUC. ZEBE 2 SUB. ZE T 2
MUSC. WLJZ. A1.B1.C1.D1.E1.F1.G1.H1.1l. X100,$x R =100 pm;A2,A2-1.B2.C2.D2.E2.F2.G2.H2,12.
X 400,45 R =20 pm; A3.B3.C3.D3.E3.F3.G3 . H3.13. B4 B X 100,45 R =100 pm

A. Oesophagus; B. Rumen; C. Reticulum; D. Omasum; E. Abomasum; F. Duodenum; G. Jejumum; H. Ileum;
1. Colon; A2-1 and 1. Stratum corneum; 2. Stratum granulosum and stratum spinosum; 3. Stratum basale; 4. Epi-
thelial; 5. Lamina propria; 6. Fundic gland; 7. Intestinal villus; 8. Duodenum glands; 9. Intestinal gland; MUC.
Tunica mucosa; SUB. Tunica submucosa; MUSC. Tunica muscularis. Al, Bl1, Cl1, D1, E1, F1, G1, H1, I1. X
100, bar=100 pm; A2, A2-1, B2, C2, D2, E2, F2, G2, H2, 12. X400, bar=20 pm; A3, B3, C3, D3, E3, F3,

G3., H3, I3. Negative control, X100, bar=100 pm.
E 3 Ghrelin ZYIEREMNBEHEN D H

Fig. 3 The distribution in the oesophagus, stomach and intestine of Reindeer Ghrelin
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Ghrelin J& il H A% # M. Kojima 2™ F 1999
HERE)—F & 28 DR IERR AT Z K, X 28
NEFERR T HNLE 0 CAT Zh ) WA Bl 4 L 5 28 R
FLE IR N FEAE — AR SF S BLfE AT LS
RS RGN A A . AR A Real-
time PCR Fl f & 2 UL = AHZ5 G 0 r i ke i 1
Ghrelin 7£ 9 FE A P 1) 23k & K F k740 .

W. Wang %l #G 0~56 H#2%5H H
BN Ghrelin 1335 .45 R Ghrelin 7245 5 A Y
Feak et s THABA R, 5T A 25 A
— 30, I ZE & HEN Ghrelin 78 ;2 24 3h W 4% B N 4
K U R4 B W) TE 358 Ghrelin | AT REAF
ER B R Rk . AR KB Ghrelin 7£ &4 V.
Jo B L SR AL AT L R IR R 2 2 4
WA 253 A BB Ghrelin n] R85 3l 1 19 N 23 i
R TR IR R G A TH R G R GAE
EFEENENEEA . T. Lin £ EE5E & B Ghrelin
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JOF KO BRER 1. AP e ks 2. AR A0 5 3. Wl s 4. RS 5. b33 J1 . K1, X 100,45 R =100 pm;J2 . K2. X400, fR
=20 pm;J3.K3. X, X100, R =100 pm

J. Liver; K. Pancreas; 1. Central vein; 2. Liver cell; 3. Liver capsule;4. Pancreas islet; 5. Exocrine portion; J1,
K1. X100, bar=100 pm; J2, K2. X400, bar=20 pm; J3, K3. Negative control, X100, bar=100 pm

& 4 Ghrelin 7£ 3/l B2 BT F1 BR BR 10 3 7

Fig. 4 The distribution in the liver and pancreas of Reindeer Ghrelin
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L. HORME M. SiRaTmE s N S2500;0. P BQ M:Q2-1. AjhE; 1. JEWAEA NN ;2. AR uT M Py AY 95 BH M 40
MT;3. SCHFANME ;4. KRG JEA0M ;5. MIBREBEANAE ;6. IRBGBEANAE ;7. RS FANML; 8. M RANAE ;9. R E;10. ALK
B L1 9 12, 3 S /N 5 130 T i /N s 14 B /N 15, BROM R BRI 5 16. WMt 17, /N3R5 18, U5 19. 4086, L1,
M1.N1,01.P1.Q1. X100,¥5 R =100 pm; L2 M2 .N2,02,P2,Q2,Q2-1. X 400, b R =20 pm; L3 . M3 ,N3,03,

P3.Q3. PIHEXH IR, X 100,45 =100 pm

L. Thyroid gland ; M. Anterior pituitary; N. Testis; O. Lung; P. Kidney; Q. Spleen; Q2-1. White puple; 1.
Parafolliclar cell; 2. AP section showing positive staining for ghrelin in most cells; 3. Sertoli cells; 4. Spermatogo-

nia; 5. Primary spermatocyte; 6. Secondary spermatocyte; 7. Spermatid; 8. Interstitial cell; 9. Bronchus; 10.

Bronchiole; 11. Alveolar; 12. Proximal tubule; 13. Distal tubule; 14. Renal capsule; 15. Extraglomerular mesang-
ial cell ; 16. Splenic capsule; 17. Spleen trabecula; 18. White puple; 19. Red puple; L1, M1, N1, O1, P1, Q1. X
100, bar=100 pm; L2, M2, N2, 02, P2, Q2, Q2-1. X400, bar=20 pm; L3, M3, N3, O3, P3, Q3. Negative

control, X100, bar=100 pm.

B 5 Ghrelin 7ZEGIfE FURBR EAERTH 2R 0. B JEH 2
Fig. 5 The distribution in the thyroid gland, hypophysis, testis, lung, kidney, spleen of Reindeer Ghrelin

TR E R+ 4R Rk s, o2 i, 54
WIS B Ghrelin K3k i T+ 48 5 19 45
RAEAEF & B B T B AT OC T 8 3 W i 4 E AL
AR R & H B iE Y Ghrelin 25 1 2 07 19 BF
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PLIAEARME Wr 5 02 & 3 ) Ghrelin S 1 518
WIEH TYIRE Ghrelin kA4 T4 %, X WA f T
— IR SE
3.2 Ghrelin EYIEERNB S
164 1k - Ghrelin 4522 BH 14 40 i © 8% & 30 4 A
TR REAE R A5 & B, Ghrelin

FH A 208 J 53 AT T 90 R B S 0 A0 A5 00 )= L 1 B
Ghrelin 7EAS [F] 9 B 0] 7] BEAEAE — & W PRSP M. A
R LB EEE JHE WE RS T 8=
W Ui S I R T )2 i 8 2 . iX 5 Ghre-
Tin BH 1 200 e e fog 78 P9 360 R ok B Rl P A 43
A 45 AN — B0, 10 5 P40 7E O 7 AR R
JEEUHM — B, i — 25 U R 4 3h W #E # 35 Ghrelin
FATREAATER B R Rk . S K B Ghrelin f 2 FH
PR AR08 T I R i ) L) P R D A g
PHAE R IR, MfE &4 VA B R+ 38 b vl LG WL i
14 BH P G €2 23 i i 1] fiz P G €8 W] S 9 20 . Ghirelin
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