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[(H#ZE] HMY BT 3 Ff 32443058 ( MOR \DOR KOR ) 7575 57 45 7 K BRAS B 25 17 N i R B A8 A0 B o Tiih:
7 ~8 Al Wistar KB 20 H, AT & (200 +20) g, #EMEKS 2, HBEVLELF R0 0 BB (n = 10) RIE R 451 A
(n=10), 5 LA FE I (REEIREE 18 ~28°C, AHXTR BE 40% ~80% ) o Xof HR 20 ] LA K- 300 4D}, 155 701 4% i 4 1) LA 5 13 Mok )
#to 8T RT-qPCR B Western blot %} Bi] i 32 A6 25 i h i) SRl i AT AR 8 5 20 AT 4 3 FfrBf Jy 52 A B ARG 7R 25
Jor 2 Bt RE2H K B2 i 9 35 6 AN [ B 1 2R3 o RT-qPCR R SR 15 725 7 41l MOR \DOR J KOR mRNA fH X} Fzi5 /K F
AR 5 T BAAL] (5.093 £1.410) s (1.092 £0.222),(2.612 £0.612) s (1.032 £0.082),(2.607 £0.327) vs (0.995 +
0.109) ,P <0.01], Western blot #:| B /R 1B 451441 MOR . DOR % KOR [1 323545 %+ HR 41 B B F+ [ (0.361 £0.023) s
(0.152 £0.021),(0.246 £0.059) vs (0.159 £0.005),(0.309 £0.018) »s( 0.201 £0.015) ,P<0.01], &5 &KITEZ
RN BUAE TG 7 285 1 K FR 25 i vh 325 35 W S G, S 7R OGP 701 485 i K SR 138 311 B i D) e ] RE A7 AE BH B Al VE
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Expression of opioid receptors in colon of cathartic colon rats
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Surgery, Center of Constipation, Diagnosis and Treatment, Institute of Surgery Research, Daping Hospital, Third Military Medical University,
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[ Abstract | Objective  To determine the expression of 3 subtypes of opioid receptors, W ( mu-opioid
receptor, MOR) , & ( delta-opioid receptor, DOR) , and k (kappa-opioid receptor, KOR) , in the colon of rats
with cathartic colon. Methods Twenty Wistar rats of either sex at an age of 7 to 6 weeks, weighing 200 +20 g
were randomly divided into control group (n =10, fed with normal chow) and cathartic colon group [n =10,
fed with 3 cycles of 200 mg/ (kg - d) phenolphthalein first and then increased by this dose till 80% of rats
having loose stool disappeared ]. RT-qPCR and Western blotting were adopted to detect the expression of the 3
subtypes of opioid receptors. Results All 3 subtypes of opioid receptor were expressed distinctly in the colon
between cathartic group and control group. RT-qPCR indicated that the expression of MOR, DOR and KOR at
mRNA levels were significantly higher in cathartic colon group than in control group (5.093 + 1. 410 wvs
1.092 £0.222, 2.612 +0.612 »s 1.032 +0. 082, 2. 607 +0.327 vs 0.995 £0. 109, P <0.01). While
Western blot analysis showed their protein levels were in consistence with their mRNA levels between the 2
groups (0.361 0. 023 vs 0. 152 £0. 021, 0.246 +0.059 vs 0. 159 0. 005, 0.309 0. 018 vs 0. 201 =
0.015, P <0.01), showing that all 3 subtypes of opioid receptor expressed more intensively ( P <0.001 ).
Conclusion Three subtypes of opioid receptors are enhanced in the cathartic colon, suggesting that colonic
motility and secretion are significantly suppressed in slow transit constipation.
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57725 3 ( cathartic colon ) 418 1% iy 4 { Bk ( slow
transit constipation, STC) (BRI, L L4 5 STC H
F AT M A0 35 75 9] (rritant laxative ) 56 2 % V),
KRG R STC B 45 X 23R B 45 W 445
WNEUHR I E R R AR E R Tk edm , BT
PRERPERAS , Z ML T AR g o KB 4 I AT
BT ST, R I HAF R R I 22 4 Rk R B 18
RAEFEONREIBNLZ S 3 5 RGBS NG 7 R 3=
B A B L STC VN — b Dl R
g, SRV OO RS I AR AR TR Al R S E S (H B
KA ETARIGIT0ISR DEL, X 5 R 90 R IR
S i B4 AL STC S8 25 1< 301 IR P 0 9 P Y5 790 )
ROHEST TR BRE H 45 I A, fif ke 1 STC WE5E T 5
AOFRAS AL, Li 2557 (9 BF 5 B ik B 5 70 45 i K Rl e
IR SEfR R T STC 5.

Fi] B2 4434 . (mu-opioid receptor, MOR) .8 ( delta-
opioid receptor, DOR) | k ( kappa-opioid receptor, KOR )
3 AL, B K Gk T 18 #l 4 R S8 (enteric nerve
system , ENS) =% [ i, B2 25 00 2 A T
- E R IR YT , 00 B I IE I RE RS e R R T
DRI E AL, AR IR R 28 25 kA 7 e
PEPIRIGYT I B v, 29 40% 1 58 25 ook {5 A, 1y o)
WA 7. 6% By 835 A A R ; 1 75 240 115 7]
RSB ERF T AT 46% KB TR . STC %
Ry i TE T Re A, 5 B S 24 W BT S0
FIAAUNZ AL, $2 75 7 8 B |32 AR R B it R
TEPERY RS A] BEAE STC g fE rh i 3 AR . A A
FEAE L XS B J5 32 (& (MOR , DOR | KOR ) 75 {5 71 45
R BB ZE g N 00 23K R AT AR O 5 1 007, 3R Bl A
SARTLENS AR i P 72 rh TR 9 VE T, B A A il —
WARREE I 32 (k%] STC B3 VR T T &6l

1 #MREFE

1.1 %z

7 ~ 8 JEY Wistar KB 20 H, 58 = 2B K2 SL 56 S
AR AT (200 £20) g, BERESS P, S BEHLECT 2635 50 At
TR KGRI SEALAA 10 B, 4R R R85 A 3R 3088
MRJE 18 ~28 C, AHXNEE 40% ~80% o Xof HEZH ) LA 38 1) At
TEFIE5 I 20 LARAT T BRI FRDE R SR R 4677 5 200 mg/ (kg « d),
PAJG 200 mg/ (kg « d) i3, T 28 B0 H0K SRS AR H , (R FF
PEHI R 2 80% MY R BRI 2% , 58 A 1 MIEIF . FEULSERE b4k
S5 200 mg/ (kg « d) 338 57 Bt 44 24 S RO RS (B8 AR .
PEAEFR 3 K, a1 IR 80% MY AETN 25 1 J& 545 14524 , 1)
DA E f R AL B 1 R TS R RO 1200 me/kg, e 225 )
FiA 3 400 mg/kg, HiEmkHEFE 1 G, KRS 24 h(A
HPOK) JE WIS SE , BUIE B #82 3 em AR 20 2 om Sl 2H
ZULET 70 CHRAFFH

1.2 #AH5HE

MOR (5¢-27072) .KOR ( sc-7493) .DOR ( sc-7492 ) . 35 (e $i¢
{&(Santa Cruz, Dalaas, USA) , 4 ¥ 4li fiy Bk ( R J71E, 5
20120320) ,Rever Tre Ace-a-ii% 5255 & . SYBRGreen ( TOYO-
BO,Japan) ,RNA #2 B 7] TRNzol (It 7t K#) ., 2 x PCR Mix
Tag(ALERAR) . BIHE R PAGE T B HL kA BRI AR £
48 BIE BRI FL KA (Bio-Rad) , 2% 4Mp YOG 11 ( Beckman ) |
PCR {X (ABI) ,,
1.3 RT-qPCR #:|

LM AR, & RNA $2HU A TRNzol 42 ], ™
Wi UL B AL PR IR AE, S il i Primer Premier 5 21t
B-actin NNZ, LiE51#): 5'-ACCCCGTGCTGCTGACCGAG-3',
Fi514¥: 5'-TCCCGGCCAGCCAGGTCCA-3", Bt J&F 249 bp;
DOR L5149 :5-CCGTTCGGAGAGCTGCTGTG-3", FiiF5| 4.
5'-GGGGAACTGGAGCGTGCATAC -3, i BX K [ 267 bp; KOR
#5145’ -TCCCTGTTATCATCACCGCTGTC-3", FiE514).5'-
CTCCAAAAGGCCAAGAATTCATCA-3', i Bt < & 210 bp; MOR
FUF5] #: 5'-ACCCCCCGAAATGCCAAAAT-3', FiiFgI 4.5'-
CCGGCATGATGAAAGCGAAGA-3", B K 196 bp, 35i%E s34
#% cDNA ¢ RT-qPCR Sz Jvj #]7F£ PCR System 7500 H 47, 2 pg
RNA JH 7505 5% SO, 4% B8 Rever Tre Ace-a-itfif# 517 &5 i B
HEFTHRAE . PCR SN ZR - IO % S 19 72 ¢DNA 2 ul, 1R
Wig #9145 0. 5uL.2 x PCR Mix Taq (65 KA ) 10 L. ddH, O
7 wL, 320 wL A RT-PCR " )X iR & . B 45 4F:94 C
AR 5 min, 94 °C 30 5,57 C 30 5,72 °C 30 5,30 PMEHR, &G
72 CHEM 10 min, FEPMREAI 10 WL F2I0 R FE4T 35N SR
HiJK , Bio-Rad BEREMRAURAE o UK EE K174 cDNA 2l
514945 0.5 wL .SYBRGreen 10 L ddH,0 7 pL, 320 pL
JMA RT-qPCR " MY AR F o S 254 : 94 “CHAEYE S min,
94 °C 30 5,57 °C 30 5,72 °C 30 s,40 NMEW, J& )5 72 C LA
10 min, GHRLIXFAS B-actin AN FRIAEEARR
1.4  Western blot &

TE WA I B 25 I 20 LUK, I 80mg 2 UK R =
1.5 mL EP &P, A48 i id & (29 100 wI/10 mg) 25 [ 2L K
(50 mmol/L Tris pH 7.4, 150 mmol/L NaCl, 1% Triton X-100,
1% Sodium Deoxycholate, 0.1% SDS, 1 mg/mlL Aprotinin) , 7K
2R 20 ~ 30 min, {KIE B O (4 °C, 12 000 r/min, 15 ~
20 min) o BB BAHT EP A, DL BCA IR A INWE ., &
FIREAAT SDS-PAGE HiL K 43 85 I 5% 22 PVDF [, %% 58 15
TBST(20 mmol/L Tris, 140 mmol/L NaCl, 0. 1% Tween-20, pH
7.6) VIR 1 W, 5L R IISE i 5% IR WK, $5 2 h, TBST i
JBE 3 U, B 10 min, —HiBEERE,4 CHE . HEFREE
30 min, TBST P 3 ¥k, £k 10 min, AR4E—HOIN 30, # K
$£2 h, TBST PEHE 3 ¥k, YK 10 min, B-actin & HAE R NEER
Bio-Rad B RR RGEMME , 45 R L& Z AR B-actin HLIK 454
IR LIERIR
1.5 “%itsoH

Quantity One % f4-4b 3 RT-qPCR )z Western blot [&] 1, R4E
F AR B, LA H B 50 5 S 4008 B Y L EAE A
Xk, BHRLL & £ 5 FIR, N SPSS 21. 0 Gt Ek 4, 41 )
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2.1 RT-qPCR #&a 2 48 K R 4 #4842 MOR KOR |
DOR mRNA #j %k
RT-qPCR #:31 i2.77% , MOR .DOR % KOR mRNA 7£ i 41 K i
HENBA RSB (E 1), ERIZ 4] MOR . DOR . KOR mRNA
FR K T IR W BT (P <0.01,% 1) 6

MOR(196 bp)—,

DOR(267 bp)—|

—
S}
w
~
W
=N

KOR(210 bp)—,

1 ~3.3 B ;4 ~6./5H LA
E 1 RT-qPCR &N 2 HAR % 4HZL MOR DOR
KOR mRNA f&ix

&1 RT-qPCR &2 AXREHAZL MOR KOR DOR mRNA
RiE(n=10, x +s)

205 MOR DOR KOR
POy k| 1.092 £0.222 1.032 £0.082 0.995 +0. 109
R AL 5.093 +1.410° 2.612 +0.612° 2.607 £0.3272

a: P<0.01,5 x84z

2.2  Western blot #-] 2 40 K R 4 #4842 MOR KOR |
DOR % & # & ik
Western blot £ Jl] i 75, MOR . DOR & KOR %& 1 745 17
Bt m ek (B 2) , FLYS R 45 I 4035 B s T4 R4 (P <
0.01,%2),

1 2 3 4 5 6

MOR(50x10%)— —— — —
DOR(58X10%) s s e . s s
KOR(43X107) > mi s o s s

D3 AR L4 ~ 675 ) 25 20
&2 Western blot # 2 4 KRR 45 52H 42 MOR . DOR  KOR
EAMRIE

%2 Western blot ¥ 2 Ak R &5 #7441 MOR  KOR .DOR EH
RKiE(n=8, x+s)

2151 MOR DOR KOR
XJHRAH 0.152 +£0.021 0. 159 £0.005 0.201 £0.0145
ER S A 0.361 +0.023? 0.246 +0.059* 0.309 +0.018*

a; P<0.01, 5 x4k

3 itig

BEF AL A, NN AR 16 i ) 2R B A
1o STC A2 ™ H R M S8 A 338 S S B O B B PO AR
i, Haa sz BIE M. SEEA | TR R A A B, 29 3%

WA H B R I o T 15% ~30% AL EE N
STC'™ . Frattini 2" 4 STC 7 SO kB 4356 2 g i
15 Gk =2 18 A B 3l BV 25 2k 25 RO i ™ E
HREPEMIRL, STC g R A4 )5k M 48 S L
HREZEAL JICC g A8 P gy AR M 2 3 v 25 )
IO 3 WS RE S AR P o B B 2 AR T
RESP A B S R PR I AR IS T K L ) %
WHFR . HAYSTC AR YT T BrUh 254 AR W B i
TR B STC s R 4%, HaB P RCR K AE

Bt ARG E T ERE UMK I E
A2 R G, th #2245 )\ (ganglionated plexuses ) (i
THILS 21 JULIR] 4 JJLTE] # 28 DA ( myenteric plexus) |
WM (deep muscular plexus) A ZhIE T i 8 A\ ( submu-
cosal plexus, SMP) ZH i, %t 25 M\ 8] ly il 28 2F 4E A1 5.
TR 2 4 . ENS %t 8 iz 18 A B ) AE
WRMEZ T, Uiz s B R W A R
FEL PR VBAAR R Bl | A Jey 3 LA 7 5 ) B AR I
58 W e K I R GAN AR iR,
B 3244 ( MOR \ DOR | KOR ) 3= 232 35 T i JUL [ pf 28
AR TR R ZE N, LA K o3 A - L PA 1) R 5 g B i
BB 55 AR T Cajal [A] i 48 i (interstitial cells of
cajal , ICC) %P 2225 48 11 0 BIAZ KB T5 G &
ISR ABIRR 1) AU BB SZ A4, 24 ]y 2 (A0 ), B D
7 A e AR PN A B0, HE AR PN R K
W SR AL AR Ca ™ 38 1A K PRBEIR MR 0 A R
FEILA W) 2 0% B R A2 A ik 3h ) i [ B L B
ENS 12 Ay Pk S A il PR A 28 5T - BT 2% Ay P 3 2% e 411
Tl A 1 ol 2358 I3 (A0 T RELRR, ) R A, 2 7T EL BT 7 1
P JILK g AR 05 0 e 4 5 BEL R4 ) 44 i i R 2D
P b s o (A — AT L) R, 38 - T L S
KA RHEHESEVERR 30 o BTE R ST Ew , W EAE
PP I B 32 AR B Sl R0, BE S ENS #2870 40 i
Na * i 18, 4 (=5 20 1 #4189 A L B3R A sl A7 v o2 1 B2, DA
TN ARG 22 JC A0 4 1 Bell 25 BF 5 & 3,
FHAMRATBT 28 245 i S 3 v, 45 % AU <3 IR/
Jil o TR RS2 A SR e B R s e 8 1 Bl gy
WINRE . Pol L5 HEIH , B 52 KT i 223K b
Pt 5 BOK BU 18 2h RERE A% Lin 251 BF 98 % 3L,
MOR \KOR X551 2517 K Bzl 12 3l D RE Ay 4 1 e %
HEAEM,

Sk gEENT. STC B ()5 75 25 By K RS TR, AR S 65 A
UL STC F8 3 1A BRI IR TR 15 705X — B4, %
R B LA 5 My K 4 ) O 328 20 1 n 45 24 58] &, e
Western blot 2 RT-qPCR X 4% Bl |- 37 {4k i % 2R, 4%
LAY (MOR \DOR \KOR) 75 5 77 45 Jii K B 3T o 445 1 vh
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IR B IR W W = (P <0.01) o BRIEA BESE
FW AEVS RN EE W K B2 W P B e 32 AR T 1 P . o
XERRAL . Brock %2 AN, M K At BT -5 2454
A g B Sl R M PN T K G R e B e
W M Y53 WA, T BB B, Sanger 2517
FEAH] , N HERE (7014 1 22 7T ( secretomotor neurons )
AR AL T4 1) o B I ) o B Bl X STC J 38 45
FP AR BT B ) AF 5 3R B, 0 IR ( met-encepha-
lin) 72 SRR (dynorphin ) ) 336 W] 574 , i
2553 R 1 ME K ( leu-encaphalin ) %2 35 & AIK'™' . Ross
SEPYUBIGS T /N R A X R TR 52 P A A8 1k, 4 H 45
Xof Bi] 3 2 245 W0 i 2 P ARG B30 1 1 1) R B i ) s
i (1 o7l R R e TN N Y DA i A
DR ] 52 1A A R R 4 LA 2 000, TR I Bl e 32
TRAELS 3235 B3 22 J205 P3G 3 T e AE LAz 2 DB
ZEALN BRI STC iR HEAEH .

ARSI, 3 B R A2 AR BT T ) 25 i K B
i Hh Y ek 1 B A R, e MOR %8¢ KOR &2 DOR T
O W, W RN 4 MOR 1E STC i i bt 45 5
FEEMEN X T E 300X 3 FhZ AR ST IR AR
WS REUESE o STC ik R 52 2%, BT )y SZ AR AE TS 77 285
T IRIG R, AT STC g 75 rh 25 iz g 2L A BHAZ Ak 1Y)
SR ORBER S KON E N STC IR IE s E .
FREXS STC AT MBI AT 27 A, B4 H o) %
KR, P45 G AT B R S2AR B LR BT, 50t
7R STC K JEL AT B B e AR
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