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Expression of Ghrelin, KGF and TGF-B (B,, B,) in
Gastrointestinal Tract of Buteo hemilasius

WANG Yue YU ShirYuan  GAO XiarJun WANG Yu GUO TingTing
(College o Ljfe Saence, Northwest Normal University , Lanzhou 730070, China)

Abstract: The expression of ghrelin, KGF, TGFB, and TGFB; in gastrointestinal tract of Buteo hemilasius was
investigated by immunohistochemistry combined with stereological methods, and the expression ntensity of these growth
factors was analyzed by IPP professional image analysis software. Resuks showed that ghrelin mmunopostive cells
mainly distributed i the mucosal layer of all ntestine segments: duodenum, jejunum, ileum, caecum and rectum. The
ghrelin immunopositive cell density gradually decreased from the duodenum to the caecum, and its digribution densiy
in the rectum was higher than that in the caecum. Gastrointestinal tract showed positive KGF immunoreactiviy. KGF
immunopositive cells mainly distributed in the epithelial cells of the superficial glands and deep glands of glandular
stomach mucosa, as well as mucosa, simple tubular glands of muscular stomach. KGF immunoreactive cells were also

found in the blood vessel, lymph and smooth musde fiber of the intestine lamina propia. TGFB, and TGFB,
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immunopositive cells were found in the mucosa, and deep glands of glandular stomach, simple tubular glands of

muscular stomach, intestine, and intestinal glands. They mainly distrbuted in the cytoplasm of the epithelial cells.

Analysis of images showed that the KGF displayed a wave like distrbution pattern in the gastrointestinal tract, with the

maximal distribution in the jejunum and rectum. The TGFB, also displayed a wave like distribution pattern in the

gastrointestinal tract, with the maximal expression in the muscular stomach and jejunum. The expression of TGFB,

increased from glandular stomach to jejunum, decreased progressively after jejunum, and increased again in caecum.

The expression of ghrelin, KGF, TGFB, and TGFB; may be closely related with the digestive function of

gastrointestinal tract. Their coordinated expression may contwol the growth and development of gastwointestinal tract in

binds.
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P<0.05 ®ARZERBE, P< 0.01 R7R% 7K KGFAER B ERIEHIE & HTEs R
2, 1. KGF W FHMER X 2R BOR AR, 73 A
) om 72 J N L ki BIIEAE

. 2.3 TGFB: TGF-83
2.1 ghrelin B K HIBIE ETGF B,y % BiFA 1, i H

1 KGF
Table 1 The expression of KGF in gastrointestinal tract of Buteo hemilasius(Mean= SD)
i va KGF F-F 3t JE KGF FIRR 23 W 't
Position Average absotbance of KGF Integrated absorbance of KGF

R E Glandular stomach
WL E Muscular stomach
+ — 6% Duodenum

7] Jejunum

0. 161 496%0. 020 467
0.217 742£0. 047 568"
0. 19 249%0. 059 650

0.304 36120. 060 130

20 159 01£58.570 13
38 623 97115 145 50°
98.268 9+427 503 5

188.193 21 464 804 0"

[5] % Tleum 0. 207 36X0.074 32 76.521 11554 316 0
B Caecum 0. 159 38%0.052 36 41.629 1108 162 9
H M Rectum 0.313 890%0. 088 116 69 792 311354 (06 50°

* AN B LA B %R, P< 0 05, * Shows significant difference between neighbouring segments, P< 0 05

PR PR JoT 3 B A b TR 2 R B R A
Rz SRR b B 20 DL S E P e 2 ) 2
FRUJSE P, UL BRI 0T 32 A v T R | R DA
J VA = B R A AR 5T N i N BRI o
B T R L B 2 AN PR B 4 4 i
JFH (EIRRT: 13~ 19) .

TGF-B, /£ K B I 18 A R3E 1€ B2
2R WA 20 TGF-B: [IBH PERIL 2P IREAL
e, WU PR PRI /KT B R A Al % Bk,
BN I — 0 ME, = T 46, TR B 1
FH PR IEIK R HT T B, (£ B BTt
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Table2 The expression of TGF B, in gastrointestinal tract of Buteo hemilasius (Mean= SD)
H AL TGFB, P30 5 B TGFB, IR 53 R B
Position Average absorbance of TGF-B,

Integrated absorbance of T GF- B,

J#H Glandular stomach
WLE Muscular stomach
+ 48 % Duodenum
2 Jejunum
[5] 17 Tleum
E W Caecum
EH Rectum

0. 208 94610. 040 092
0.373 52310. 061 723
0.241 66810.023 718
0.253 14910. 049 369
0. 184 58610.023 261
0.19 249%0.011 645
0.195 59210. 032 357

31 029 02%72.39%5 6
117.178 6£316 158 3
17. 586 83 £29. 686 %
17. 407 96 £57. 405 90
26 196 081104 348 60
46 968 741176 409 30°
32 145 83 %123 (80 40

* A BB LB A BEER, P< 0.05. * Shows significant difference between neighbouring segments, P < 0. 05.

TCFBs X B Wil 1) % [ MR 1K 8
A5 TG B #HIA (B 1:20~ 24) « TGF-8; FH
PERR A E R el R 3. IWIRE 32

FH PR IAIK T 2 S 3, 1675 ik B f, Bk
Je TGFBs 4 B 2RIk K 1 3230 B, 21 Bl [
PERIE K [T

3

TGFB;
Table 3 The expression of TGF B; in gastrointestinal tract of Buteo hemilasius(Mean= SD)

AL

Positon

TGFB; KPR EE

Average absorbance of TGFB 5

TGFB3 AR RO

Integrated absotbance of TG B

J# & Glandular stomach
HLE Muscular stomach
1 =48 Duodenum

M Jejunum

0. 174 370%0. 022 816
0.263 949%0. 058 011
0.266 47310.014 885
0.272 95810. 028 065

33 007 66+92.877 63
34 927 56£86.900 ¥
33 (5228 %136 411 10
39 576 82196. 467 (9

[5] 7 Tleum 0.235 7731£0. 024 624 19 265 21 %41, 363 65*
B Caecum 0.211 693%0. 023 782 19 250 88 +58. 571 07
E % Rectum 0.252 403%0. 032 759 18 962 58+48.485 80

* A B W LLE A BEER, P< 0.05. * Shows significant difference between neighbouring segments, P < 0. 05.

2.4 ghrelin N+ 38 21 E W

0.005 1

PFIHE 2305 BV O T %86 31 5238 9 , LI T E o004 | S
IR T, L SR ki B
FRITE 5 B ELAEAT R PR 22 (P> 0.05) (J& 1) £ §°'°"3

KGE A5 B 545 B 42 S 1 T - 0002
BREEEHT TV, B2 BT, SR)5 SR it 3 < o001 |
T, BT G X AT WUE 5 R ool L L
EWEEEZER(P<0.01), T -iEhE= G M D I I Cc R
s B M (P < 0.05), HAb % B 7R Pt Gastrointestinal tract
BE(P>0.05) (K2, 1 Ghrdin

TGFB, MWIRE ZINLE, + =48 3 =,
[v11 i 15 i BH 1 s A (1 THD 25 A %) 206 48
N B EEES R R RE. S+
i, s =, B 5 E A
FHEER(P< 0.01), Zg 5k A EE EE

Fig. 1 Surface area density of ghrelin
immunopositive cells
G: B M: LH; D: 46l
I 2 W I B G 5 R B
G: Glandular stomach; M: Muscular stomach;

D:Duodenum;J: Jejunum; I: leum; C: Caecum; R: Rectum
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Fig. 2 Surface area density of KGF
immunopositive cells
* P< 0.05,%* P< 0.01.
G: IR B M: ILE; D: + =48 %; J: 2%,
L: [ %; C: & W R: B o
G: Glandular stomach; M : Muscular st anach;

D: Duodenum ; J: Jejunum ; I: lleum; C: Caecum ;R:R ectum.

F(P< 0.05) , FAth % BUTE & H IR IE ALY
T2 P VA R E M ZE R (P> 0.05) (EI3) «

o
n

T
El
= 04
2
5 0.3
% = ok *
E g 02 ok
8
£ 0.1
=
v
0.0 s ) . B
G M D J 1 C R
B8 Gastrointestinal tract
3 TGFSB,

Fig. 3 Surface area density of TGF B,

immunopositive cells
# P< 0.05,%*% P< 0.01.
G: IR M: WLE; D: + =46 M; J:
L [H iz G B R B o
G: Glandular stomach; M : Muscular st anach;

D: Duodenum ; J: Jejunum ; I: lleum; C: Caecum ;R:Rectum.

TGF-B; MRS SIS BH 1R R IX HAL T
WEAHIZBIR, fENLE A2 KA, W35
P P BRI 2R 08 A 1) T 2 FEARL I D, B
I EEAmTER. RESUE, BinS5ER,
B 5EBAREEZESR(P< 0.05), A&

BAES BRIBHRALIT 2 AR A W E M 2R
(P> 0.05) (K 4) .

05
=)
2 04 *
2
£ N
N 5 03
© 3
& [~
= g 0.2+
8 *
£ 01 H
=
7
0.0 L L s N ' 3
G M D J 1 C R
B%iE Gastrointestinal tract
4 TGFB,

Fig. 4 Surface area demsity of TGF-8;
immunopositive cells
* P< 00
G: B ;M: UL D: + =48 %; J: =,
L [ i7; C: B, R: Ho
G: Glandular stomach; M: Muscular stomach; D: Duodenum;

J: Jejunum; I: Tleum; C: Caecum; R: Rectum.
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ghrelin /& Kojima 25'°" A\ T 1999 47 A
(Homo sapiens ) A1 /)N B ( Mus musculus) B 24123
R —Fh 22 JIK, AR B AR W 3R 2R R
IR NVE PG LB chrelin Jy 28 4
AR RAE K2 K, & 2Rt 26 MR AR
AR o ghrelin 7E 1 FLENWIHO T K B K
13N it =770 7/ NI [E1 077N 797N N = NPT
P43 4™ o ghrelin IAEM 2 T2, W7
i HEA KR M LR SRR R, IS LA
(2T, 4R B R, M T AR E A .
ghrelin X B &5 b 5z 4 By AR A= KA 24k
A ERTER, REC B BB A BN, {12
A Eanp " o /8 KR ( Ratus noregicus )
RRER A VS — 78 7R B 1) ghrelin, 7 77 & 4 R
PEHL PR QB BT 1 B Brm K A%, it
RIS LA 52 0 P 6 3R ) 20 Wb, S ) R 3P AR 1)
TER™ . ghrelin 724N E 23 B X EAZ 4T B,
LYV R A P9 ghrelin 943 W0 (6 A 9236
R R BN EIAR K I ghrelin BT 48, 7T RE
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el TR K BRIE SRR E, 33
PG A T RERE A, ANTRT 20 T ghrelin 1) 1E
WMo ghrelin BHPEY BT o A 4E+ 46 . 2
IZNEN 7N =P RN 0k V=N et 1= 7K |
B ghrelin FH1%E 22 1K 1) TR 2 AH 52 080 D%
X5 75 5 W % ( Oryctolagus cuniculu,s)l12J ORI
g5 — 3, PURBEE AL BE J1H) 98 58, ghrelin 7
JiE N 2RI 9855, R ghrelin Al HES 5 F K
Y A R AR B .

KGF S5 T+18) 78 50 40 B, B 72 N\ e il Rl
LRAEAN L FE 0k 2 Ah, I AE AR B KR
FUBR 15 < AT 521 IS5 2 5 6 T b 3%
ik, T AE b R4 A P R4 RO S 8 2R i A
FIE" . KGF 132 AL b 1 40 Mo v 223, DR ik
BRI A R TR VE R T R AR, K 4H ) )5
2 bR 40 M A M S AR R Th B . KGF Xt
VFZ LHZ 0 b B M 8 A (i K58 R P AR e
ST B SR SEAE (R R T, X 2 Bk A R I L
it 15 o PS5 A fg s 0 B AT Y 2 ) AR
e ZAE R . KGF BE BRI E R (1 20 W, 12
peid = D7k s ] DR = B NI i
BT T b R A TR EIR ™ o Brauchle 25 %
B, 7E W 290 N R8O X380 & I AR IR A
KGF R &R 1k, T H XXM &S RAERE A
L AMBR I, FEK B A
KGF BAYEYI5T 73 A1, 1076 AR B b Bz 403 oy )0
AIE" R KGF 1E 925 5 3L B W I %
AR k. KGF TEECKIN AR | Kk %
MFIE N R %, X5 LK — 2, #2785 KGF
WRe2 S ERM MR K R B E .

TGFB 5 5 2& M /N B Bk IR AN 2 ( Bos
tarurs ) B TR 3 B A B, 2 B R A E T AR
(R —Fh R — Rk 2 Ik 7, R kARG £
FhTIRER S E 2 K, |2 AFE T 3 Ik H 21
g LA S A 4 i b, DAE AL SR N R
BN EE . BHESTAE S B TCR-B %
DA, WG FLBI ) R R 0A 3 Fb, RITGEB, JTGFB, A
TGEBs, BATZ AH 60% ~ 80% HIRIEHE "™
TGFB & —Fh 2 Dy fig TRk, X 2 Fp 20 230
AR ) A KA B F, T b R A

HEL FORATE % 4T« 44k B 40 B RS TR R TR ™
Bamard 2% %% I TGF B, mRNA 7E X B % %% & T
HR e b ik = Y (HAE N 2 A 45 R
FEA5I% 3 B TGRB mRNA #AR A . 7561
i, TCF-B BB T R 1k i 4 4144
KA T connective tissue growth fador, CTGF) , fi
LA B RCAT S AR 3 B, 5 5 A O A 24 4h
AT, R B A . A
SEMEE B, K B i 5 B TGRB, Al
TGEB, S BRI 43 A, x5 /8 B #2559
—H TGFB: 5 TCFBs 1E N (1318 51 554 58
A — 5 R EALE B8 AN FF AL BT RS
BAEFA Z R

ghrelin KGFTGF-B, fl TGF-8; TE X B W
E A RIE, e se s A AK B B
W P AA(E 515 38 T A B R R S
K BB A KRR .
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L. ghrelin 7K+ ZHRHHIRIL, @800; 2.ghrelin 7E K ZJHMIRIL, @800, 3. ghrelin fEK  [AIJFHIRIL, @800, 4. ghrelin 7£ K
BEWNRIE, @800; 5. gheeln /£ K HMEIE, @800; 6. ghrelin [N ], @560, 7.KGF fE Kk IR M1RIA, @160; 8 KGF f£K

WL #RIE, @400; 9.KGF £ K+ Z1MIEIE, @8m; 10. KGF £k %5 i#ik, @8m; 11.KGF Xk HmlEEX, @
800; 12. KGF FATEXI &, @160; 13.TGRB, £k R B &KL, @2000; 14. TGR2B, £k WLIE [ F£IA, @640; 15. TGRB, fEK =
R IE, @800; 16.TGI2B, 7EK  [HIFI&RIL, @800; 17. TCI2B, 7E K H A Kik, @ 00, 18. TGI2B, 7k HIFMEE, @
800; 19.TGRB, BI1:xt &, @800; 20. TGE2B; 7E kK MRH KL, @2 000, 21. TGE2B, /£ K = HIKIL, @800, 22 TGI2B, 7E K
5, @800; 23.TGE2B, 76K EMMRIA, @800; 4. TGRB, BITEX IR, @800; y : BH LN

Explanation of Plate

1. Expression of ghrelin in duodenum of Buteo hemilasius, @800; 2. Expression of ghrelin in jejunum of B. hemilasius, @800; 3. Expression of
ghrelin in ileum of B. hemilasius, @800; 4. Expression of ghrelin in caecum of B. hemilasius, @ 800; 5. Expression of ghrelin in rectum of B.
hemilasius , @800; 6. Negative control of ghrelin, @560; 7. Expression of KGF in glandular stomach of B. hemilasius, @ 160; 8. Expression of
KGF in muscular stomach of B. hemilasius, @400; 9.Expression of KGF in duodenum of B. hemilasius, @800; 10. Expression of KGF in jejunum
of B. hemilasius, @800; 11. Expression of KGF' in rectum of B. hemilasius, @800; 12. Negative ontrol of KGF, @160; 13. Expression of TGI2B,
n glandular stomach of B. hemilasius, @2 000, Bar= 10 Lm; 14. Expression of TGERB, in muscular stomach of B. hemilasius, @ 640; 15.
Expression of TGI2B; in jejuum of B. hemilasius, @800; 16. Expression of TGI2B, in ileum of B. henilasius, @800, 17. Expression of TGEB; in
caecum of B. hemilasius, @ 800; 18. Expression of TCGI2B, in rectum of B. hemilasius, @ 800; 19. Negative control of TGE2B,, @ 800; 20.
Expression of TGI2B; in glandular stomach of B. hemilasius, @2 000; 21. Expression of TGI2B; in jejunum of B. hemilasius, @ 800; 22.
Expression of TGI2B; i ileum of B. henilasius, @800; 23. Expression of TGI2B; in caecum of B . henilasius, @800; 24. N egative control of TGR

B;, @800; y : Immunopositive cells.
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