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Peptide YY (PYY) is produced by endocrine cells in the lower gastrointestinal tract. The main functions of PYY
are antisecretory effects in the colon and inhibition of gastrointestinal motility. We chose PYY as an index of the intrin-
sic factor in diarrhea and examined the influence of changes induced in a diarrhea rat model by administration of 4 types
of laxative and loperamide hydrochloride (Ioperamide) as an agent for the treatment of diarrhea. A specific radioim-
munoassay was performed to determine plasma and intestinal mucosal PYY concentrations. PYY in the rat intestinal
tissue extract was distributed at a high density in the lower intestinal mucosa. In the diarrhea rat model, multiple changes
in PYY concentrations in the intestinal mucosa and plasma were observed. In rats administered castor oil and sodium
picosulfate, the intestinal mucosal PYY levels significantly decreased in a dose-dependent manner. Plasma PYY levels
significantly decreased only in rats administered magnesium citrate. Next, we examined the influence of loperamide ad-
ministration on the intestinal mucosa and plasma PYY concentrations in these rats. Loperamide administration resulted
in multiple changes in plasma and intestinal mucosa PYY concentrations, along with an improvement in the diarrhea.
Our research showed that the endocrine hormone PYY is involved in the onset of diarrhea, the course of the condition,
and the manifestation of medicinal effects in the lower intestine.
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PYY %, 36 7 X JEENS/8H T F KT, 12
T O 1 REEITHZE T F R Neuropeptide Y
(NPY) IZHLBIL THD, HE L#MBICEENDN
FWRIVED1DTHS., HEEIIRT D ER
PYY OERINZ, THALE B O Hidi, 39 HLE 50k
DL, > HALE MR & OB, © B NAHEH R H O
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FTRdBdEEZENDN, BRICANGNTNVS T
FIROPT RIS (LEE) PIHEE RO+ PYY
ICRITTHEEIIOVWTIRIFEAERESN TR,

ARFFETIREER THW SN TV S REMNR FAIZ
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Loperamide hydrochloride (Lopemin®) % )/, 1¥
Loperamide Hydrochloride (Loperamide) I3 4 i&
I Morphine & —EFERMEDN D 573, HHIER 7
<, & DY ABEEPIH & o IHIERIC K D5k
sy bk (URE) ERZRT. £, EOEEROD
THICOAD TROBANROESVILEELESONT
N3, 13

ARFFETIZE DI E U CHIERKICH W TH
WHERN TS FAEIKO Loperamide 2 7 v MZ 5
T2 EITKDHELEROIMA PYY DZEE ZH] 5
MIZL, THRIDOFIEKOEDHEZEICKHL TPYY D
BIGIZDWTHRE Uz, £z, TRFERER: O HiE
DINTA—=F ELT, LPi FREEO DM O
BMELTORREBREL .
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1. KEREN  EREMIL, 7HEERO Wistar &
v b (HEZLY) Z2fERL, Zv bHAEE MF
(FUT>HIVER) T1HEMTHEETL DB
FEEITH L2, 5w MIX23°C, R 45%, WMITHE
fil PM8 : 00-AMS : 00 |28 B & 7= FERE) W) fite %
NTEHELEZT Yy hEHWZ 58, ERITIEK, W
TNHOHEIH IEESEOT Yy hZ2HANE. &
B, EREWNIRBRKRFELSFEBRE MRS
> TEBIZHW .

2. B M, SP, Mg Z L T Sennoside %5 (C
LBEE5ETHT7 Y POEREZOTHYIE Kl
fillRd 2 Z &< 52, —®EBK B >T%2H
WTE~ Il (FesisE) (10 ml/kg, 5ml/kg L
T25ml/kg) Z2ROBELZ. 0% 1 ILEITT]
EMLMZOMT —2ICARN, | REEICEFOHE
Refrol. B Iiliis 3 KRR I ORI X
DEFESEZDL, T ZHEBIVERETOREZ
L7z, oEFTIEZ, SP (A7 7—<) K
7 (10 mg/5 ml/kg J¢ X 5 mg/5 ml/kg) [Mg (¥
HEE T2 Kigik (5.6mg/30ml/kg), Senno-
side (FIYEHiEE) AKIAEW (75mg/10ml/kg)] Z#%
O%G L. ab, THRGRIIER 5. &
ORI MO EEFRRICIT> 2. SP#
5 5% (Mg /KIEH T 7 8%, Sennoside
IKVERTUE 5 REfEIRR) I DIRERIMIC K D BBES ¥ 7=
06, +THEBIVEGE TOBEZRMMLL .

T DR EE O ¥ E 1T Piercey and Ruwart O A 1

T —{EICHECTTo /2.9 bbb, THOIRKESR
WML WTH”T (++), "BELTH (+) KO
“FRiER X0z (0) O3 BT, *
NEN2,1L,00RAA7 —2fFk. TNTHDX
A7 - ERL, TOREIERATY—&L
7=, b, WREBEICEE I moRboIcAH ) —F
mzEex Il ERAERERG L, 2NN O FAITIE
Kk ERERS Lz, Mo TROBEOHEIT
MO EE RIS 72

3. Loperamide D5 5% Loperamide (Sig-
ma) |3, ABKTHEML, BFKEEZHWTY
—DHALL /2B D ZAE 1kg %4720 10ml BIiT7
5EDICHH L. T D Loperamide 7K 10 ml
(10mg/kg) %, & FHIBE 1RHERTICEY > 5%
ANWTREROES LUz, IE#ICIE Loperamide /KA
WERBOREKERGELEZOL, & FAlIZKES L
7z,

4. T MBEEOBMEBLIAHORAR S HE
Wistar REEME T v N2 0BERIMICEDEFES 2
Db, FEBEMACEBETOBREZMELZ. BE
&, [, BiE, #, BRSO, S5 IEGE
340y, KEGE 25 Uk, SHRROKS B AR
KTHEL, AMETARDZIMOBRWEDS, HE
ZHELRZ. KiC, BEEOD 10fEE (V/W) 2%
T50IMEREZMA, KB FTHREDFA ALK
Db, WEIBHT 15 pMERL 2. wHE, Uk
WOKEEE 2 A T IMBERRBERE L DB, 4°C,
3000 rpm T 30 3@ DA HEEL, 2O B2 BREL,
HkEE R UatE & Uz, JDBEER I & 0 1572 1k 22,
Heparin (HAANFZ ) KU Aprotinin #% (Bayer)
500 KIU ZiRINL 720K & A B I ANz D5,
4°C, 3000 rpm T 10 Zrfili.07rBEL, 2D B3 Z ML
gkl & U7z,

5. Zv MEEHEREYP RIS PYY O
BEICAAL/TvE2AICEDHE PYYD
HE T, EEFHRKE LT, 0.14M NaCl, 25 mm
EDTA, 0.5% BSA %} 0.02% Sodium azide % & &
0.1M U >E#EMmK (pH7.4) ZAWV, LLFDAHE
Tiro7. kbbb, &7 w1 HilbE ITEER
PR 0.4 ml, JEMRAEOIEEE (FkZ v b
PYY, RNIERFZERT) #A# 0.1 ml, 8000 57 L /=
Pia k= v b PYY Ifii& RY32 (RNERFZERT &
# 0.1 ml (FHETFI 56000 1) K OVKE 34 1251-
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BT v b PYY ¥ 0.1 ml (K 5000 cpm) 7 JIEKR
RINE&LZ05, 4°C T 2RKRKGS®Z. D
WT, 10 AL 7 ¥ 515 5% yGlobulin I i
GE1I2F74Y M—=TWE) 50 ul, 50 7R
LEEHFRRMECGE1 5274V M=%
50 pl KON 10 mm Y > EERREWE (pH 7.4) IZIEMRL
7= 5% (w/v) Polyethylene glycol 6,000 (FiYghfizk)
VAR 0.5 ml 2L 705, 4°C T 4RSS &
4°C, 3000 rpm T 30 Zrfli.O Btz T o /2. B0
HErR, BiEZWSGIREL, &0 N/ EOBNTE N
By o2y —THIELE.

6. XEETALE  WIE M FE I E £ R A
(S.D.) TEU. BXIHEEE O, Student’s
RREIC K DRI U, fEREER 5% Kimz A B4
HOELE. Tz, THOZXITY —EICX 5 RHEE
EETHZGHEEO 2 HMLE T, Wilcoxon’s
rank sum test {E CHEGHILEE L, fEBRZR 5% Kz hH
BEHDELE.

£ B & R

1. ETE®RSHDOBAIT7— EHTv I
THIZHEGTEHZEICED FRREEZRATT =T
EURER%Z Tables 1, 21279, EXIMERSE
THZEITED2HNIT WLWTRFH™ HL<IE 8%
ERTR™ MALN, 227 —138Th-o/k. I
B, xR GEZEERT450 1 2ITHEL
THHRZAT7 =M CEER L. UL, xHids
ThdFU—TMEGHTIETRIZE<EZSTHR
227 =130 THo7= (Table 1).

SP, Sennoside ¢t 5. TH, b~ M5 HE
2FNC “WMUWTR" #HL <3 “BELR TR A
5N, A7 —R@RENTNI, 10 THo/=. SP
DFEHG T, EXIMRGOHALRERVKRX
a7 =32 &>k, Mg#GHETIT S FHIh 1D
B FRIEREZIBNoRET BB, RAIT—IX
8 Thorz. —F, MEHTIRWTNOEES
BeE<EZXT, 237 —130TH->7/= (Table
2).

2. TRIETILT v POBERBARVMEH
PYYEE EXIHOMEE Sy IGEMRS
@it o PYY IBE DL E & OBEfRZH
N fER % Fig. 1 1RT. T v MBS
D PYY L, THMEEICLEEL, FITTH

Table 1. Effect of Castor Oil on Diarrhea Score in Rats

Diarrhea score Total score

Treatment

H + 0 (max=10)
Olive oil (n=5) 0 0 5 0
Castor oil (n=5) 3 2 0 g**

** p<0.01 vs. Olive oil.

Table 2. Effect of Laxative Agents on Diarrhea Score in Rats

Diarrhea score Total score

Treatment n N 0 (max—10)
Normal (n=5) 0 0 5 0
SP (n=35) 4 1 0 9**
Mg (n=5) 4 0 1 g*
Sennoside (n=5) 5 0 0 10**

* p<0.05, ** p<0.01 vs. purified water.
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Fig. 1. Effect of Castor Oil on the Intestinal Tract and Plas-
ma PYY Levels in Rats
Data are presented as the mean+S.D. of 5 rats. *p<0.05, **p<0.01 vs.
control rats
[O: control, [5: castor oil (1/4), B8: castor oil (1/2), M: castor oil (1/1).

WAt CTROE<HFHET DI L MR L. BEM
A PYY B, EX MR GE RO
FEIZREVY, T RT O T FEID#Z G EDBEMNIK
HGLTAHRBICKTLAZ., RICSPOHEET v Mg
BRI Y R O PYY JRE DL S E DR
REPFRFERZ Fig. 212777, X oG s
ERI2D, SPOYETIIAREREHIA S NN
S, SPEETEIXRTOERAM THER PYY
BEOEDNASNTZ. —7F, Mg kU Sennoside
RERHTIEBE RS PPY REDOFBERE
B3O s oz IMmiEd PYY BEDOLE %
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Fig. 2. Effect of Sodium Picosulfate on the Intestinal Tract and Plasma PYY Levels in Rats

Data are presented as the mean=+S.D. of § rats.

O: control, [Z: SP (1/2), W: SP (1/1).
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Fig. 3. Effects of Laxative Agents on Plasma PYY Levels in
Rats
Data are presented as the mean+S.D. of 5 rats. **p<{0.01 vs. laxative
agent group.

Fig. 31T/R97D, ZOBEMBHMEYTIREDS S
EHZD Mg G EDAIZ 69.4+7.67 N5 23.2+
13.7 fmol/ml ICEHE (p<0.01) BEEFNED SN
/z.

3. THRIETILZ v FOBERABARVmMES
PYY BE(CX T % A%E (Loperamide) $%5(C &
ZEE  AFEOTFANCE - THEHLZFHET L
Zw MZ Loperamide 2% 5- L 7= & &0 N EHHLE
(E R & 45 - ERERIC 2 ) KROmiEdics
7% PYY EE DA H)% Fig. 4 12779, Loperamide
BEIZXD PYY REOZEIZIDOWVWTIE, b
BHR (EG 281 £122%, #ils - B @ 276+
73.7%) KON SP 5.8 (6505 - Bl ¢ 223+83.5%)
DT EHHEMETHERE (p<0.01) IZ EFLUZ. 2B,
SP 5B EE TIE EREMZER L ZNEERE

**5<0.01 vs. control rats

FTIlE /M >o 7. 7B, Loperamide % 512 KL %
Mg & % |3 Sennoside $¢ 5-F T3 H B 2L
DENBMNo., RICAHEDO FRETIVT v MIT
Loperamide ## 5 L /= & E O i PYY BE T
Loperamide ®#¢ 512 & U, Sennoside # 5 F1Z B
WTDMAIZ 58.4+5.51 )5 176+28.3 fmol/ml N\ &
A8 (p<0.01) 7z ERAMNAO SN, 723 Loper-
amide % HIC K DT XRTORFICBNWT FRIZHB S A
51, BAA7 =130 ThHo 7.

% £

AWFFETIE, FRHETIV T Y MZBWT, KRG
FE KNG NN Z DIEFEIE D AR D F 82 T ik
BIZHBECOMTSNERMERIVE S PYY 2458
EUTHE Uz, /NEEBY Y TUHE U /N i g i 73
ELLELLoREGES, NNETOHWITTHE, Wk
W P 5 TR DRI RE 7] % i A % KB DIRIKNK
BNIZIES Nz EZITMRNHEIET 5 EFDN TN
5. FAEMFIIMEA TH D, JRiEAH - BEE
PERIL, St R, BEB R TR EEI N
D0, &I, BEDK - BEREDSW, W
W, B, ROBBEEESHORENENCEET S &
EHNTVD. 1D ZOXSRBEDHW, WL, &
BIE, EEieEORFEICKOFIET D FHRFFIZB N
T, HLEOHEEERMICESs&EZ2H>TN15
HILE BRIV E ITHT 2 BITET 2 &1L R A
5“7& 5,8,15-17)

THIZDOWTIE, ZDREEE L THiZ OEFNE
AHNDM, EHXL TFTHETINEIERTSLI &
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Fig. 4 Effect of Loperamide on the Intestinal Tract and Plasma PYY Levels in Rats Treated Laxative Agents
Data are presented as the mean+S.D. of 5 rats. **p<{0.01 vs. laxative agent group.

MARETH . AFZETIE FAIOH ) SEKR THN
LENTVND 4FEOFEFZZATTIRIETIVLT Y b
TEEIZHW =, /NEREE TR E L Te <2, K
JERIBME RAITY 7 2 =— )V A% > % D Sodium
picosulfate, MUK 7> bFF /) > REATH 3
Sennoside, N OHEME A TdH D HEE FAID Mag-
nesium citrate T 5. XIZ, FHOBHEREIL, 5
BEOXFELBEEICHREZ DS T NRICHL T,
FDi5EEF & LT Loperamide 234 < WS TW
%, RENL, TACTIhOA RE—BHEE LOM
BUEDY B 2 AR EIE IR /2 <, B& 7P NRITERA
ZRY. R72EOHUNRIERIZES D TH DR Y
THHEEOLNTHD, 2ETRKETEE RO N
THIZHBAWEN TS,

bR SP 5 RICH W THLREN PYY B
& D EF 72K K & Loperamide #¢ 5-12 & 281 5 /v /s
EREMNASNT (Figs. 1,2,4). BTl &%U SP
EER I TeK - BRE O WMEERHZRF D EE N
THD, N PYY BEOHERE NI D0
TEHEMEFICXT 2 PYY ORI X 2 5 i
R NZdDEEABNS. O EITHEEL
T, BEESNITET 2 &2 OEEZMGHIT 2720
IZ PYY DREADRME S N LML S I E A
ZHWENDN, EBITENZRTH S & PYY EAE
WO MRL D, —KIZ PYY &4 LM
DO PYY BDNHATHENWSIHENHZ. 19
Loperamide $¢ 5-12 & 0 B & 72 fiLAR N PYY JRE
DOEENRBENTZZENS, NS 2EFTIVEHICH
WT PYY 7% Loperamide @ ¥ FH#i (1Hi8) 1EMIC

BIG-L TWAZENHESIND. 7B, Bk
U SP # 5% D M4 PYY BEICITHEBERE#HITH
SN2l EME, TNSOERIIBINZ Y >
MR Z2NM 5250 TidhnwhEEZBr6Nn5
(Fig. 3). Sennoside % 5-# Tl Loperamide {2 & %
MR ME PYY BREOHER ERNA SN
(Fig. 4). Z 1% Sennoside 73t F#| & Fiz 0 ik
NisEHREEZRET I ENS, PYY OBEEEHN
FER &, WRWREN L TRASDOEEND 5
LEZEND. Mg EGRIZBT S M PYY RE
DPEE K T 1%, Loperamide #5112 & > T H[EIE
L7z/m-o 7~ (Figs. 3,4). MglilF& A ERINE N
BNWESODNTWSA, PYY BENMFEFHTHEE
BREFERLEIENS, MgliZk2 PYY OB
T EHNFUWRNDERED D WITFZEN R EBIRE
Nz,

SEOEBFEREID, K- BRE T MEHEER 2
AT HEX MK SP BEHTHEET PYY VK
TLU, FfEHZE =W Mg & Sennoside % 5.8
TRE N ASNIRNS 22 ENG, K- BRED
WMEHERFIZ B W TIZHAET PYY IRENZEN T % A]
REMEMNIRIE XN 7=. [E4kIZ Loperamide O# 512 &
DA PYY IREO EFENA SN 7 DT Loper-
amide FIFIZ & VLA PYY ORMEMESIENE Z -
EbDEEZEZLND. i, B IMKUSP I,
JEE R B ICHEIET S - Ml ICEEIERIT5 2
EMHERIEINS. Eiz, K- BRESUWEEER X
OB EE B R HENE F 2 FR 72 7\ SR U8 T 5 Mg
RO BIZHLFE P T2 <IfiH PYY IREICEEZAS
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N2 EMNS, BORIEEEER EE NF 25 9)
IZH 5 N5 FEIEHLARE DN K > THE Z % J #i BH
IRREEDF B DTUEIC LD, EENOEENHS
N57xomH PYY N ERULRIEEENEZ SN S
DRI NETH D, — %, /K - BIFREW
REEAEEDHITHD 1 DOXEEHTH 2 IHEED)
NHIVEF 24 9 % Loperamide L& 12 & 0 58 17 75 5
EEB LN 2 A 9 % Sennoside O A1 Ifi §E
PYY @ EAMNH SN, IBE L-MZICBT 5
FENC X DEFUEA DR EE X 5N 502 DT
IRHTH 5.
AWFFETIE, FROFRAE & PYY OZ8E) & OB E
HAEHEICT D ZENTERN o720, PYYWN T
1 D FE IR TN 7 D53 Loperamide D 512 &
DPBOUE I, BEMMAR RO mERIZHB N
TEHREHERTZEEZHSNILE, 205D
R THME PYY OBEDRITO A2 5T,
Loperamide D AEAKNDFEEZ X 5ITA<EIHT S
WBEMERTHDTH 72,
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