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Abstract

AIM: To investigate the effect of a new opioid
peptide, YPFPGPIRYG, on the opioid receptor
and peptide transporter gene of brain and small
intestinal tissues via gastrointestinal tracts at
transcription level.

METHODS: Twenty-four mice were randomly
divided into opioid group (1 = 12) and control
group (n = 12), which were fed with 8x107 mol/
L YPFPGPIRYG and double distilled water, re-
spectively, for 2 wk. The total RNA was extract-
ed from the brain and small intestinal tissues of
mice for the detection of p-, 3-opioid receptor
and peptide transporters PepT1 gene expression
by reverse transcription-polymerase chain reac-
tion (RT-PCR).

RESULTS: In the brain and small intestinal tis-
sues, p- and d-opioid receptor transcripts were
detected, while peptide transporter PepT1 was
only found to be expressed in the small intestine.
In comparison with those in the controls, the ex-
pression of p- and §-opioid receptor were signifi-
cantly enhanced in the small intestine (P < 0.05),
but not in the brain, and PepT1 gene expression
was not changed in the intestinal tissues of mice
treated with YPFPGPIRYG.

CONCLUSION: Opioid receptor expression has
tissue specificity. The immunomodulatory ef-
fects of opioid YPFPGPIRYG do not attribute
to the interaction with the opioid receptors in
central nervous system (CNS), but with §- and
p-opioid receptor in small intestine.
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MRS AE, 83U L IR I2 3 {APepTI
mRNA=E AR LML, LY B A flons
/N AR BRI T A B,

1 #RRT5E

1.1 A 4-5JEEE R & RRIRI/N A R (14-18 g),
B VL 95 A4 R 5 B P b 3R AL B 5 JERRE
(YPFPGPIRY G) Ny &K TR AR RE R 8 )G, &
Oy A IRAGY., WS EFM-MLYV, dATP, dTTP,
dCTP, dGTP, RNAJFHIHI7)(40 MU/L), TLRNA
FFHIDNARE, Promega’s 7 7= h; Taq DNAZ
B, Trizolil i, BBIA ] /™ ili; PCRARE, H3%
W) TREAE] A BN, Sigma’s \ P i
DEPC(HHR — 4HE), Amresco/A a7, RT-
PCR5|Y, biFHE A5 EE R BEARAT B 7 5 .
1.2 7k 245/, BENLA A4, 124,
43 ) kg 0t FEZEL AN AR AL, 1 R A
HIAROK &R, B K455 mL/ R EEROK, 4 H 5
fR8:005 /K, FLAE il ALK i B 5 JER A i
YPFPGPIRY G(i#K /% }8 X 107 mol/L), /) fli%E4:
W2 wk. &HE25°C, HRDGH. 45 2557 R
TETAG S ORI, 4 Lh FR AR5 /N KK
VR INBA] 7 JRAE sy, /s RO 46 R 3 W A8 1) B 9%
S5 (LA T8 £ 40 e P 185 58 S AR A 2% ¢ 4R
FR)(P<0.05), H .

Trizo Ha I H2 B2 2K/ Bl I /)8 Jig 2H 211
ERNA, AR W46 B TH XA RN ABEAT &
5, RT-PCRAZ I BT Fr 52 44 . 8B Fy 52 A& Fik
HIZH APepT1 mRNAWFKILE. PCRY Wil
KHoligo6.0: pbil 524k 514%: LiE5191(P1):
5' TGGTC GTGGC TGTAT TTATT 3', Fifi5l
YI(P2): 5' CGATT GTGGA GGAAG TTGG 3,
202 bp; SF T AZAk514): P1: 5" ACATT GCTGT
CTGCC ATCCT 3', P2: 5 GGCTG CGGTC
CTTCT CCTT 3, 327 bp; kg @& APepT1
514: P1: 5 CCAAA GGCAG TCCAA GAT
3', P2: 5' GCAAT GACCT CCAGA ACAA 3/,
324 bp; actin-specific(WLEIE A5I4)): P1: 5
GAGGG AAATC GTGCG TGAC 3', P2: §'
GCTGG AAGGT GGACA GTGAG 3, 447 bp.
ERNAMFRIBCRIZEAE: 43 3 UG B 2 A S 56 41
100-200 mglffix 4LZAANG, TNBEAT TA 16
1 mL TrizolfJ&)H 28, fEKB R 5HK,
RIGHENLS mLE L&, UKD EES min,
MIA0.2 mL CCl,, FIZIHRGIRS), VKK i
5 min, 12 000 r/minZ0x30 s, B EZKAHF—

WA B A %
BT B XY R A
Gy A AR A
T B KK 4
L
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R BHILS mLELOE T, IIAN0.5 mLy: NEE, T2 20
YPFPGPIRYG # . R . N
—pai k. & i-20CiFE30 min, 8000 r/minf.210 min, FF 1.8
o ?*ﬂtz oo L, YUEMTS0 mLALZBEYERS, 8000 r/min " T
8 TAAUH. B30 s, 72 B, EEUECE, 130 min. i 12
A50 pLIIDEPCIK, 75°C/Ki#10-15 min, fff 5107
RNAV, B3 ERNAFEIUH. o
1.2.1 #H#FRAF £—0.5 mLELE T IMA 04
IRk SMRNA, 5 pg; Rnasin (40 MU/L) 021
0.0 -

0.5 pL; 20 pmol/L Oligo (dT) 4 uL. 75°C/K#%
5 min, 37°C/K¥#10 min, {555 SR HE IR,
PN W FikF): Rnasin (40 MU/L) 0.5 uL; 5
XRTZEM 5 pL; ANTPs (10 mmol/L) 2 uL;
M-MLV¥ 8 55200 MU/L) 1 pL, JIDEPCAL
HERAE S AR RARBUN2S L, TR
VRA, 37°C/KHES0 min. 95°C, 5 minZ ik ©,
R B0, BT UK BT RIEATPCRY B k-20°C
TRAF.
1.2.2 PCRE & {E—0.5 mLAH [ Eppendorf
s A Rk 10 X PCR Buffer (%715 mmol/L
MgCl,) 5 pL; dNTPs (10 mmol/L) 1 uL; Actin’|
WY, wh SRS | ) (S BT v Z2 R 5 1 ) EiPep T
S E10 wWL(&FS I EH100 pmol/L);
cDNA 2 uL; TagDNAZ G EE(S MU/L) 0.5 L,
TG B ZE K AT AR TR 50 wL, SR 5 D 44
FIE30 pL, Ei T LA L. PCRIV %
4 94°CAZPE2 min; 94°C 45 s, 55°C 45 s, 72°C
1 min, 27ME3; 72°CEEM10 min; 774-20°C
TRAT-
1.2.3 B fx b 7k PCR™KHHEBGL (4, RN I
FLEREE N6 pL (5 uL PCRA“H+1 pL_AFELE
M. SR BRI E 1.5 /L, HLIKZE M
NTBE. HUER121 'V, HU102 mA, HLIKES A
50 min. $1 R AEDEER AR R Gi(Biolmaging
systems). & T A HImage Acquisitionfll
Analysis Software.Ver.45.

it A 3R N S ASHE i I AE AT Si it
Ab TR

2 R

2.1 R IR AT B 2 ARRT-PCR% R
/N S PRD o ZH 2R rh ks 38047 il 1 52 A mRNA ) 42
ik, ORI BT K S B AR L, pbiT 52
AmRNAMFRIEEA L), DRt
R F AT pbil Fr 32 AmRN AL IE. K i
B JOK 5 0 HRAL AR LY, /N BRUPRT /N i v ST 52 44
mRNA [ 5 B 249 58(P<0.01)(12).

control sample

1 NERAE LRI R 2 actin PCRYTIGLER. 1: PCR
Marker; 2: %HIBZH; 3: [ FriKEESLAE; B: acting M: pfi] Fr 244,
rl: actin; r2: HKE‘”:‘F”;" ZIS; r2/rlE\'U?Epﬁﬂ)ﬁ‘%ﬁhnI{NAEd\ﬁ
KRR AR Tactinfl N &

control

sample

2
PCR Marker; 2: %41, 3: il Fy BRRESLAL; B: acting M: pfil
AZ{A: 11t acting 12 uﬁﬂﬁ‘%fﬁ\, r2/r1Eﬂ?Ep|§ﬂH*§"{¢\mRNAE
/NG INIZZHZR AR FractinfIF2A & "P<0.05 vs control.

INEE/NBR R BT A AR actin PCRYTIBLER. 1:

2.2 R AR TN ST R £ ARRT-PCR%
R /AN B i 2H 2 A U 2047 8By 52 AmRN A
(IS, KA BT R ik, 7 BUZESEIOH2 wk
Ja, BT HAAH L, B IR/ BRI R ZH 2R P S
BT F 32 A m RN AR 208 B AR A R A (E13). 7
SRS/ i TS U B SB Fr 32 AmRN AR Rk,
X REZAAR EL, BT IR /I B R /N i v S BT 52 A4
mRNA 1335 12 3 Y 9 (P<0.05)(£14).

2.3 DNRD I kA E B ARPep Tl mRNAK A 69
Fee /N B/ g bR B TR 18 AR Pep T
mRNARIZL. YOK P InBT ik, s IEZER
2wk, SXRRAUARLE, BT Tkl /N BRI i
HPepT1 mRNAFIFIE 55X AIAH I 22 R A
F(P>0.05)(5).

3 1he
actindit A& —F K K Kl (housekeeping gene), 7F
Pk N H Ak s A AR E, AR
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1.0 - | PXEE L
16 09 | a 1 BT R &R FT
14 os T Rk A2 4R 1 7 AR
' BT AR, T
0.7 1 W2 TGE
0.6 | GRFRZAR, TA
Z 05 4 by ZARARE T
= 04 | A A 8. k=

KEA.

031 2 MK E R4
02 1 PepT1: PepT1s&
0.1 4 KHERAIGEE
0.0 - aREK, £ R

control

sample

3
PCR Marker; 2: X HEZH; 3: ] R 44 B: acting D: §F[
2z Zrk; rl: actin; 2: 5\§@)ﬂy‘%f¢\, r2/rl Hﬂ:}“ﬁéﬁqﬂ‘%ﬁimRNAﬁ
/N NIRRT Fractin I FRA .

INERANLB R PSPI A 2R Mactin PCRYIBLER. 1:

KEREBAAM I IE KT, 1658 BEmRNAZRIE
SRS TP B I AE AR, BLVH BREEHUSRNA
N} T EURE it 22 D i B 8 22 . FRAT FactindE Y
B, XK S BT RFE S YPFPGPIRY G, /)
BRUIELEH2 wkia, /N RN L B 52 R F
J T8 K38 AR EAT T 8 ERT-PCRIASK. A
RIS L5 BRI, = R BB 2k (ns $Flk
AR EEAE PRI RGRIE! . Wittert et
al" IR AT S FEFR W, KR i 412 =R
F Ik AR k. Gaveriaux et al"[RF5T 45
FEIR, NH/N B 22 =B 52 A4
WA RIS, SAICRI, FABT R I 5ig i Ak
A2 M v LA S B sukbi F A2 AR SR R
R 0B 5 1 R A (B B2 A P RO T B, 7
AT A2 IS ARSI A g R I, N BRI AL
2 e ] BT BT RS2 R RSB 52 AAm RN AT R
ik, HARYOK G Ik by s, e B4 AR ik
FE b 2070 BRI A 2 Bl e 52 AR RS BT 52
mRNAFFIEEA Z2 5. TRESE TR0 ICRE
YPFPGPIRY G758 AR, Afeid ik i fix 57
s L5 o 8 P49 By 52 A4 R AR A L, BRI AR K s
TR By K, /0 B 2 2R e ] 52 AR ST 5%
PAmRNA R IE AR WAL, 11 A TR R B 70
R, 4K AER s BRFE & Y PEPGPIRY G,
ANRIEELEH2 wkis, /AN RV 2 A BEER bR A
RAET BB (EE R AR K R). LGS
RHH, B BKYPFPGPIRY GXf /) Bl Fe i A
FAAS T 5 AR A 2 R IR F 32 AR 45
RIEAER.

ARSI SRR, /N BN TR A ]
A SR AR IR 12 8 /APepT1 mRNA
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control sample

4 NENBHERFIR ZEMactin PCRYIZLER. 1:
PCR Marker; 2: % JEZH; 3: Bl IKEESLZH; B: acting D: S
24 1l acting 12: 8P A2 A r2/r I HIHRSIT A2 AmR NATE
/NERUIRZHZR AR Tractn Y 8 . P<0.05 vs control.

2.0
1.8
1.6 -
1.4 4
1.2 4

control

sample

5
PCR marker; 2: X]LEG?H 3: |§ﬂ)fy‘ﬂ}\ﬁéﬂﬁl_yfﬁ, B: actin; P: PepT1;

INEB/NBRKEE T EL A PepT1R]actin PCRYIZLER. 1:

rl: actin; r2: miﬂ)#iﬁk r2/r1H“jHETp|§ﬂ
A AR Tactinfly 22N &

SZRMRNALE/ N

{1k, Fei er al' " WF0 4 K o/ BTN Y
WA IR IS 3 AARPep T RIE. WK -8 ki A
K, ANROESEH2 wka, BT R4/ BN
() By 52 AR RSB 32 AR m RN A 1) ik 5 0] i
YUAHELEA S B, FLBT 5 R4k 12 2 fkPepT1
mRNA [R5 5 A AR L BT 22 5. B EAEST
SERULH, B A BKYPFPGPIRY G it 5/ b
(RIS FI ST 52 A4 45 45 R A AR BRAR 15 4 H.

DL R4 SR W, B AT DAAE AN [ 41 2R
AR JZ R R WA BT 52 R IR DR, A6 K
P R R AIE, JE R ERT  IK)iZ 1 2R
I RE.
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