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GREEAXEERET . EFFRBAL T A MTL %% M HE KK H (MTL-IR) # % 3% ﬂMTL—IR%FM%%(CT)%ﬁ,%%
AMTLEATRRBE CUAM, HAAEERE T, T U EEAXREMIL XA X4 B RFRBME ZH MTL
F kB9 128.02 1 100.57 ., KR BB KIS MTL. 8 £/ + Z 4865 MMC 2 7| 4R #08 o, & 30 00 o4 0 & 3 (P <
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Effect of thyroid motilin on migrating motor complex in fasting rats

CAI Jian-mei, XU Luo”
Department of Pathophysiology,Medical College of Qingdao University, Qingdao 266021,China

[ABSTRACT] Objective: To investigate the effects of thyroid motilin (MTL) on migrating motor complex (MMC) in fasting
rats. Methods: The distribution and quantitative expression of motilin in the thyroids were detected by immunohistochemistry
and radioimmunoassay. We also observed the effect of thyriod motilin on the MMC by recording the gastrointestinal motility in
conscious rats. Results; Tail vein injection of MTL increased MMC in antrum and duodenum in a dose-dependent manner, as
manifested by increased contraction frequency and amplitude (P <C0. 05, P <C0. 01). However, the contraction frequency and
amplitude were significantly decreased after injection of MTL-R antagonist GM109(P<C0. 05). GM109 could obviously block the
promoting effect of MTL on MMC. Removing left thyroid significantly increased MMC cycle, contraction amplitude, and
decreased contraction frequency (P <C0. 05). Injection of anti-MTL serum into the thyroids could significantly promote MMC
and increase the frequency and amplitude of contraction (P<C0.05). Immunohistochemistry demonstrated that motilin
immunoreactive (MTL-IR) cells, together with calcitonin (CT) ,were observed in the thyroids,indicating the expression of MTL
in thyroid C-cells. Radioimmunoassay analyses displayed that MTL level in the duodenal mucosa was 128. 02 and 100. 57 times
those in the antrum and thyroid, respectively. Conclusion; MTL is expressed in the thyroid C-cell and participates in the
regulation of MMC.
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BAT 2 4 I (migrating myoelectrical complex,
MMO), K5 F W MTL % i PP B K I
ZAETTZ AR TIHACTE IS S8 4 =
700 7INE RS R e R S L L DN 52
JE LR OEE L /N R ARl A 43 A Y iR
B H A SCHR i 38 7 K BT IR IR A
MTL Hifk mRNA 923551 AR MR & AR P i
RPN 430 e HG S BT 3 8 HFOIR R (T
T P UE L B2 A M, 43 WA B 45 2 (calcitonin, CT) FlI
% 45 % A 5& JIK Ccalcitonin gene-related peptide,
CGRP) (¥ I8 155 40 ML (C 40 HED 2H 1, ¥ AN 4 IR
PR e A MTL HH R RE, LR N MTL
RERZ5 B MMC 68 i E 4% A B0 AR 1)
T MTL 7EHUIR B 2H 20N 09 2€ 7 B e &, LA HIR T
W MTL Xf MMC # ¥8 $2 1 &0, 0 0F 58 B AR IR N
MTL X} & Wiz gl i 98 42 4F 1 $2 A 0 (8 /Y 52 30 4R
i

1 T E

1.1 #hdoara®  fHEENE Wistar KE 80 X
CHE 7 5 T 24 M o S4B ) O A Sl 4% L A I £ 250 ~
350 g, BT 25°CE . 12/12 h BERIGFHCIR&MHTF
A B EROK . g RIS R 5 4. (1) R
HERK (NSYH (n=8) , # K TES 0. 5 pl NS, F&E L
E1~2 hWHizsh, (OOMTL A n=24). 53R
BB S 0.1 pg/pl B9 MTL 1,5,10 pg. (3)
MLT ZEREEHIRN A (n=8) , & i Bk i 12 78 4 MLT
ZARFEPIR GM109(10 pg) . 5~8 min Ji P& # ik
HEH 0.1 pg/pl 9 MTL 10 pg, AFIKE S 10 pg
GM109+NSENITIR (n=28) . &K N5 25 Wi fa 2
sk HiEsi 20 1 hEHAYE2iE5% 2 h, (D
FR BRI BR AL (n=12) . A2 2 10 5% HR MR BR AT /S 2
h'Hiz3h, 2095 2 h; (5) MTL $t il 75 4H (n =
12) AR PR IR EE S MTL ST 1 pl.

1.2 ZZRXAAME MTL.MTL 32K H b 7
GM109 ¥ LRI & KR¥H MM ENR =
Peeters #4215t 9 . FH JC 1A 2E 1 h 7K e i, Wk B2 ¥
0.1 pg/pls MTL $TIIL W 4 A Sigma 2 7] MTL #it
{& B Chemicon international 2 #l; FITC-2E T %
IG Fl Cy3-F ¥t 1G #W H Jackson Immunore-
search 2y Al s MTL 8 S #Z8F5 & 0 B 56 —F B X
SRR W) SR A IMT-100 3 E 5 iz 8 id &
XN Eight Star 22\ 7™ i s MRC1024 BU#OG I R £
B4 %EE 0 Olympus 28 &) 726,

1.3 EAHBRBR(RETAAAR REzsiwie

15~20 h, 5% KA &M 300 mg/kg M8 I 78 5 5k
e, H A TR o R A 4 R G TR N L 7E R R
GIRTFATIET P HKY 1~1.5 em, ZEEH . T
AR oy B AE B T AR R B AL 0. 5~1 cm
W 1 0 AL TR B AT L AR T S R AR
W R e 2 R A T Sl RS kDI O L2
RSN, BREGXHER ., RaEHERS S
201 U, ARG 2 d h PR IE 5 IR, 175 TCAT ff 9%
IR 0L 8 S 17 B AT R AT SE G

1.4 FRBBRA LY LL 5% KE EEE %
300 mg/kg M T SRR, 9 08B GF Hh 2 35 I, 4 S
JULJZ . 408 B3 7 ) FER 3 L 32 2 4 5 SR AL 21

1.5 HEFHitx LRATHIYER 15~20 h, HH
POK . SEEEEE, B AERE R B TR RS N A N A
¥ 1 h. Hizgahf5 5 & WL &R % (55, 9 L
TLA5 5 & 5 07 A% ZF 5L, 8 2 71 55 L R Bk
£ E W35 s B L R Aize 1 L5 B 2 58 4k 3852
W, SmR il R KR EZE3 1~2 h,[F{—
Hahy 2 sk 20 2 d,

1.6 ZRRAFE HARBRALZH 4K Z KPR
[l5E 12~24 h, BB EE FERRIR MW 1, FE A R TUR S 17
KV R R 20 pm, ALY 48 A% IEH F i
W& 0.5% Triton X-100 # PBS IA & 2~3 h
Ji.5 MTL —$i(1 : 300) 1 CT —Hr (1 = 50) M
B4 ho4 CiH®E.REMA FITC-H it & 1gG
(1: 50)F1 Cy3-2H/MR 1gG(1 = 500) , & T BB 151G
BNME 2 h J5HH 0.01 mol/L PBS % W ik, H
WMos PBSESME (1 = DE R FISE L O RE BT
W52 328 BHPE 48 JfL . R RS2 56 B 3R 3T A8 R IR AL
FH G il 35 A2 A S8 v g — e AE R B X R
KU BEALIEEIR 5 A = f5 0 EF (< 400) . FHIH R AL
Tl B 3 BT A AT R 53 Bt L SR A B 92 B4 40 i 4
G P BH M TR 4 L RN 35 0K S (L

1.7 MTL #H Zgm g SL5 45 5 o i Wik B
I XA ER R L A AR s Bk A K
& 2~5min, /0.1 mol/L HCl 1 ml 5J3.,0.5
mol/L NaOH 1 ml #41,4°C & .L>,4 000 r/min, 30
min, B E A, 525 BRAE A 4% MTL U e
PERF A VLI B UE T, MTL Ml E 2. i 4 MTL
PR S T-MTL W, &8 100 ml $T MTL I
FE SR 2 N 20 0% 100 ml CH %6 5% 300 ml
CHURB® . FRuER N 100 ml MTL A5 M8, & J5 H
B34 12 0 28 oo (5 Sz 7 AR FRURD 2 1) 400 ml, IR AT, 4°C
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B 10 min, &0 (3 500 r/min,< 10°C)10 min, 7
EW LI E UUTE W B CPM, AR BE [ 4 I E A
MTL &4 4 il th 26, ok 15 5 mg A4 MTL #Y
HE(pg) .

1.8 itz F il (I AH U 4 A 5 00 A8 1k R
FHAE/NEHSCAE A (/D) FoR 5 8 1 38 [IT A WAc 400 it s
B A5 Ak SR 4 3 b BT B 32 3 I iR B A2 45 B0 (MDD
For, BHHEECE T (MIY%) =100 X (44255 20
min ¥ ¥ MI/X B 45 NS J5 20 min F 3 MID) X
100% , $HEH v+ 2o A M BB R « K
W7k 4 22 5 R ANOVA 408, R A Prism
3.0 Mg, P<0.05 BRERAFITHFE X,

2.1 WA A MTL %% R AL Fa b 2m fe o) F 38 B 4
A G AE FE W PH A A0 R T AR Y
MTL s DO B (MTLAIR) , 875 1E % R
PRLAA LA MTL S FHVE 40 Ml A7 75 i B MTL 78
i oz b 2R A (B 1A) . B R Al L, MTL-IR BH A 41
JL 32 2 43 AT A 8 6L RN 8 vt B A T Y 2 2, SR B
B FOR B MITL-TR B 40 A 04 43 A5 47 B OB B MTL
L CTE 1B #E 4T T 2 S WG bric . 45 R 7R MTL-
IR5 CTHAFEEREXE 10 /-8 MTL £E LK T
FHAR AR C 4,

B 1 EFEFRIREAH MILF CT B RiE
Fig 1 Expression of MTL and CT in normal thyroid tissues

A:MTL immunoreactive positive cell (arrow); B:CT immunoreactive positive cell (arrow) ; C:Co-expression of MTL and CT in normal thyroid

(arrow). Original magnification: X400

2.2 YRR . TERE FEFRF+_IBmAR T
MTL &= a2 R 7 #— L5 MTL i€ &
KA S SR PO B 8 T vk A I AR HUIR B R B
i A AR AU (pg/mg) . Z5 R
T IR EBE A K MTL %35 (16 896. 32+
18.22) , Ho & i 3 il HUR IR (132, 33 £24. 56) Fl
S (168, 1849, 75) A 128. 02 Al 100. 57 5, H R
BRANE S MTL /9235 A 2. F Bk oy B 5
A MTL %35 (447, 614£79.82),
2.3 MTL XK KRBT midisshey Hom 55
B OFEREST ERRE S+ 28 m e g — R
1) JE P M 4 8 L B MIMIC, NS 21, MMC i 4 4 %
(c/WHEBSEMT 48R 5.54+0.4 F1 5.7+
0.6, KREUE#EKIMESH MTL 1.5.10 pg 5, H
FEH T 38 M 1) MMC iz gl 52 57 84081 3 L %
PR A AL 46 A0 388 B (P<<0. 05, P<<0. 01, % 1) Al
5 I I 38 K (P<<0. 05, P<<0. 01, & 2),

R Bk FE S MTL Z R H5 405 GM109 10 pg J&
MMC Bt ki 5357 , € 3L Ay Mg 4 490 3 Wb 35 0 1% ( P<<0. 05,

F ) O B IR 2 /N (P<20. 05, & 3) 5 75 S # bk
FEST MTL Z &K 55 GM109 10 pg. 10 min Ji7 FFHE
B MTL 5 pg, 5 GM109+ NS X 8 414 L , MMC 4
207 40 3R RS 47 W B S4 1A 0 3 U (P>0. 05, % 1),

1 ZEAFERSTARBEBE IHKERE
Tab 1

contractions in conscious rats
[z%s.f/(c+h™ )]

Frequency of phase [ -like

Group n Antrum Duodenum
NS 8 5.540.4 5.740.6
MTL( pg) 8 8.2+1.9* 8.9+t1.6"
MTL( pg) 8 10.5+1.6" 9.240.9*"
MTL(10 pg) 8 12.4+2.6** 13.242.1*"
GM109(10 pg) 8 2.84+0.8" 2.1+0.5%
GM109(10 pg) +NS 8 2.940.4 2.2+0.6
GMI09(10 u) +MTLG pg) 8 2.540.9 2.040.9
Normal rabbit serum group 6 5.940.4 5.7%0.5
MTL antibody 6 2.841.24 3.0+1.54
Sham operation group 6 5.340.5 5.840.7
Left thyroid removal 6 3.34+0.8 A 4.0+1. 04

* P<<0.05,* * P<<0.01 vs NS group; £ P<C0. 05 vs normal rabbit

serum group; 4 P<C0. 05 ws sham operation group
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2.4 WA A MTL 5 MMC & %% 5 B 220
B HRAR .2 d JE W, MMC R R E 28 K, RN
WA 4 A5 R B MR (P<C0. 05, 1), 45 il B 3%
AF/N(P<C0. 05, 4),

XA FR AR i 9 B MTL 472 1L 5
R A RO

J& 5 ESIE

M, BEM T 8K MMC i

2 I 3 /D, 3 B WA R g (P <0, 05, &

1) A 4 98 i A8 /N (P<<0. 05, 5)

cmH20 MLT ok o
20 . P
| i 200 e 200 =
0 * N —
AA AAAA A A 150 f 150 L—
10 min = ~
Antrum ?’ 100 % 100
= =
50 50
cmH20 ML
20 0 0
0 NS 1 5 10 NS 1 5 10
|
A A A A A A A A MLT m/ug MLT m/pg
10 min
Duodenum Antrum Duodenum
@ ®

& 2

FRBkiEST MTL MEE AR B EM+ Z48H MMC(A) FiE 3115 4 (B) B % Mg

Fig 2 Effect of MTL injection on MMC of anctrum and duodenum (A) and percentage motor index (B) in conscious rats

The phase [l[-like contractions of fasted motility are indicated by arrowheads.

n=8,r+s,* P<<0.05,* * P<C0.01 vs NS group;1 emH,0=0. 098 kPa

cmH20 GM¢]09
20| 150 150
017 a A A ‘ A A
10 min < 100 ~ 100
Antrum > N S *
GM109 Z 50 =R
cmH:20 l
20 | H I
0 | v ; 0 NS GM109 0 NS GM109
A A A A A A A
— Antrum Duodenum
10 min Duodenum @ ®

B3 GMI109 35 KRB =M+ MMC(A)FIE 5 (B) WS

Fig 3 Effect of GM109 on MMC of anctrum and duodenum (A) and percentage motor index (B) in conscious rats

The phase [[[-like contractions of fasted motility are indicated by arrowheads. n=8,7+ s, * P<(0. 05 vs NS group

Removing left side of thyroid

10 min Duodenum

cmH20 l
20 .
o | MM//WMM
A A A A A A A

Sham  Left thyriod
removal

Antrum

@

Removing left side of thyroid

cmHzol ll ! 150 150

20| /‘ A h ] M“
0 A A A
A A ~ 100 100
p X S *
10 min Antrum = T 9:
Z 50 = 50

Sham  Left thyriod
removal

Duodenum

B4 ZMRRKEHEBRITEERRBEEM+ 2465 MMC(A) TS 54(B) &N

Fig 4 Variation of MMC at antrum and duodenum(A) and percentage motor index(B)

in conscious rats after removing left thyroid

The phase [ll-like contractions of fasted motility are indicated by arrowheads. n=6,x+%s, * P<C0. 05 vs sham group
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MTL anti-serum
cmH20 l
20 |
0
A A A , - .
10 min Antrum
cmH20 MTL anti-serum
20| Wuuwwm
0
A A A A A Fi
10 min Duodenum @

150 120
100
~ 100 80

< . < 6 .
= 50 = 40
20
0 0

NS MITL NS MTL
anti-serum anti-serum
Antrum Duodenum ®

B 5 BHREBEESFMILRAMFESFERRBEEZFM+2EH MMC(A)FZEhiEE (B) NI

Fig 5 Effects of motilin antiserum on MMC in antrum and duodenum(A) and percentage motor index(B) of conscious rats

The phase [[[-like contractions of fasted motility are indicated by arrowheads. n==6,z+s, * P<(0. 05 vs NS group
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HEhFJEAE 1972 4 H Brown & E B K —4
B 22 A2 LR 20 B i g K L £ T AR I A s
AR R B2 N Mo 4 il 43 MTL Y 322 A4 #/E
VAT MMCH i o MTL 3R BE 7K F (1) J8 3 ok
Begh &= 4 MMC R AR E, KILRIA S, 4
W MMC ] A5 E B4 6 2h 1 i MTL ml Rg i) &
B PR E A Mo 40, BN 24 iz sh 8 n
mF, BT B R E O BE, Mo 40 M 4> i MTL, Ifl Fh
MTL &&= F 8, iF S MMC P4 HYF 2058
RN RE B Ul R . i, S fer [T AH MMC B
S8R KPR WA 46 0 2 S S ki R B T A A LR 7 S il
B 5 E Wi Sh B e i ko b MTL & A&
HEEMEF EshPkimh MTL (& 87 AE i
P RN T BEAEAE ) — 2 MTL 48, i
W BB R KV B 4 R R TR O R R A
NS NN S = gl o N SR RN S TN N N
BP0 WA . FEOBR BR 43 00 T B Y AR L ATl 2
JUE %5 2I1 B Y S8 52 a3 L T, A SR B K R
A R IEA MTL iR mRNA 93238010 A HF
FTEMKRFRBENA MTL f93£L, H MTL %3k
e 5 2 AN A X L B R . R AR MTL nl R
TEAERR I MTL AKF MRS iz sh hhgh A
EEE L,

MMC & — i B8 f R A F A7 76 19 ) B 1 L B AH
PRI WU TG Bl 78 L-F A JE I 2 25 8h 0 1 1 Ak )
WL e S i 2 B B MMC, 7Y
MMC AR 20 T 1010 IV A AR T A5 & 1k
A s 11 R 22 Bk Ta] R A S R 118 U H 355 5 (I AH %
A A R Y B Y L e I 0 U R s TV A R
IR Ay U F 24 R % R 2 T R A 2 T A KO, MIMIC
& HIETFE TR EN, R MBAT EEZ W

M RGEME B E QIR A SCE R E, MTL 7]
e E B MMCH' AR W58 76 & 3 HUIR IR AT MTL
FIR M SEAE b — 2B BT T R AR MTL X 1k
a4 MMC BE#ERER ., FoRas R L0, 8 IkS T
MTL {2 § s MMC, fff MMC J& ] 45 56, 8 h
(11 A B 5 205 i ol 75 R0 48 g T R A3 23 A4 1 344
. #EBKE S MTL SZ2 5608 GM109 7 — & 72
JEHBH T MTL X H B MMC 916 H, #7876 AR 2
RETFHTEME MTL v g6 8§ MiE M MTL Z &
Z 5% 8l MMC B335 75,

T HE— B BT R B MTL X 8 2 8h 1) 5%
M), AT R — ) F PR R A B L &5 R B, KR MMIC
JEL I b 2 AR K, 2 A WA AR AR S RN L ISR D R
BEAR/N . HUR AR N EE S MTL bt i, 5 & 5 0F
BV X A G, B SR 48 B M MMC iz
B ¥ G U | e I A S AR 3R R 1 R AT 4 D W D
AN, ZEERERCHFRIEN MTL MRS 5 T B W
MMC 1 $ ot 72

AWFFE R, FURAR MTL 5 CT 347,14 MTL
5 CT W5 & 2, LA K5 R 28 40 W6 16 8 5 4%
AERE XA T A JG ik — ST,
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