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Gastric Emptying in Chemical-administered and Ulcerated Rats
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We improved a measurement of gastric emptying in rat, in which the remaining of
the gastric contents was estimated as amounts of quinaldine red mixed with the given
test meal. The following results were obtained by using this method; when chemicals
were injected subcutaneously, gastric emptying was significantly facilitated by carbam-
ylcholine and bombesin under both anesthetized and conscious conditions, and delayed
by isoproterenol under both conditions. Carbamylcholine-induced facilitation in anes-
thetized rats was inhibited by atropine, and isoproterenol-induced suppression in
conscious rats was inhibited by propranolol. However, histamine and norepinephrine
did not affect gastric emptying. Tannic acid or oxethazaine which was orally admin-
istered with the test meal, caused a suppression of gastric emptying. Acidification or
neutralization of the test meal by HCl or AI1(OH); did not affect gastric emptying. It
seems that gastric emptying was suppressed in the acetic acid gastric ulcer in the rat,
but it was facilitated in the duodenal ulcer.

Keywords——gastric emptying; rat; quinaldine red; experimental ulcer; carbam-
ylcholine; isoproterenol; oxethazaine; tannic acid
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ERFEHITRE

BHEHORE  —BEHRA LcAE 200 g Bitho Wistar REE T » M2 0.01% quinaldine red % & {iAEk
A% 1.0ml Eofs Lic. BEYRRBRAEES LRAKBCETRS L, KB TIE L TIL I 5 pentobarbital Na
30mg/kg FRERFCERANRS L. BRECEEERTSEpC O >CTRRRACES LTREOIRS Lic. &
BRi# b 60 0 tk, MAFTHEs X PRI L (B M LEABRWERRL = 2 7 — ATV LEER
10ml & L. +4#B# L quinaldine red %= % /) — LYW & L%, 12000 rpm T 15 &L LE D BB
g ) —AERPRBE LT 530 nmCHETEE L. 0.01% quinaldine red 241358 1.0m]l % FEHFcik
EL7b DOBEES 100% & LTEY V7 ALOBNBRERLEH L.

Quinaldine red DEILROEHICEE L Cix Shay® OFHEEE U-MPIERE T » e Ay, BFIERERR 1.0
ml OFRBRAE G 2, 60 DHICHTR & FRKCLE L.

REEMIOMER A P VvA—RALY OBBIKEL, BRBRARSERIK 23°CoKER L 60 2 A v
ABTE L T

HBEE—EA DY ORI U 20% BERER 0.015 ml & FEEPICEA UCIREL L— BRI /R Uiz,
Ulcer index (U.L) 13/d#E (mm?) & UCEH L.

T IRBEE—RIE S ORI LR 6 mm oMoy +IRBRE L 4T 100% BB 0.06
ml % 30 P CfER L— BB @A L.

3k Pentagastrin <K (b5 T.% >, carbamylcholine chloride, phenoxybenzamine hydrochloride,
quinaldine red <¥ER{LE T2 >, histamine dihydrochloride, atropine sulfate (monohydrate) <FIJefdiZE 1T~
#~ L-norepinephrine bitartrate, pL-isoproterenol hydrochloride, pL-propranolol hydrochloride < 7"=>>,
bombesin <27 NHEfZEHT>, pentobarbital Na <7y +» K5 bV —X>, aluminum hydroxide, tannic
acid </ b2# i >% V7. Oxethazaine (3= — 4 X HREHFZT. REARO<AV =v 2 AVER>
iz quinaldine red B — B & LRABA L LTH V.

15¢ o S
. o Quinaldine Red QXK BFHEES LT LY / — L FEPTO
BERC L DEAEEDE(L
0.001% quinaldine red & KBEE IO 90% = %
1.0} /= VERAFCOERBIC X BRI L ofER % Fig.
° 1R .
i i ~ Quinaldine red {%AKHWERCHIR D BEEIC §L> % O
S EHEAET B BEHRTREE LCOMERRTA, 90% =4
2 sl ) — AR TR 0.1 M HCL % 13 B\ ThFmie
WHEDET 2D Btz b oo 0.01x HCL LT Coll
BMBEOMEIIIE LA Lt ote. ERHRCEBBKE
LChBERE R EA EBL LIk o T,
0 — g Quinaldine red DOBAWINPERITAKEBI T 500 nm
1x10°1 1072 107% 107* 0 B, =z -LEBREOMMCES TBITL 70% Lk
HCT (w) (% 530 nm T - 7.
Fig. 1. Changes in Optical Density of Quinaldine Red o [a[IxE
2:;Icli:ﬁr§ifsd by Various Kinds of HCI WIS b e 3\ CRESE 60 4 i B EEHC 151
Bach absorbance of 10 ug/ml of quinaldine red Sk & FAFRICEIF L, quinaldine red %5 L' phenol red
in 90% et]"lanol or water containing indicated I.ICI o [a m $ % 7}2 b} ﬂ: %'E L7-. Quinaldine red o @ﬂl%bi
concentration was measured at its absorption i
max:nin'.: Ad 530 nm in 90% ethanol, 82.1% TH Y, FLEPLRMINTHE LHRDOI
O—0: 44 500 nm in water. 7z. Phenol red %41, FEOHEEE 1ml w 1y NaOH
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TasLe I. Effects of Chemicals on Gastric Emptying in Conscious and Anesthetized Rats

Test meal remaining (%) (x)

Treatment Dose (s.c.)

Under conscious Under anesthesia
Control (0.99% NaCl) — 38.4+4.7 (16) 55.945.2 (7)
Pentagastrin 2 fih AR It £ A &
Histamine 2 ek aiss (9 10,5505 (1)
Norepinephrine %00 il %8500 (& 1558 (6
Tsoproterenol 100 eg 70.0%3.60 ( ) R
Carbamylcholine 2 ke 218151 ( o 10,255 80 ( 7
Bombesin 36 el 26556 (O o855, ( 9)

Each value is mean+s.e., and the numbers of experiments are given in parentheses.
Significant differences from control are shown as (2)=p<0.05, 5)=p<0.01).

4ml &Nz CHE XL 560 nm*® CTEATE LEINKYBHT5 & 59.5% Th - 7.

Z OFER L b phenol red (347 h BHSLRINI B 2 & AV Lico T, LLFORETIT quinaldine red %
RAWTEREIT- 1o,

BRTHLULEMETT v FOBHHICHT 38 EEMOER

EEB Y BT TEY O B HH oV TE T 3 L O pentobarbital FREr Fic s\ CHa LF o & B %
Table I iZ7R Le.

EYoBRGRIIBERE OBIRE S CETIBORBEYERE LTHGE THYE L.

E#E TR\ Tk, WEFEL I L carbamylcholine 3 20 pglkg #H58C 5% OfEBRECHEEC T
Jie L7z, e isoproterenol i1 200 pglkg %5 X O* 400 pglkg 58T 1% ORBECERCHH A EIES
7. Efcbombesin (3 10 #g/kg ks L O° 20 pglkg BEBTHBHHS{EE L, FZTIL 5% DEBRRTEET
Bt

L HRB T\ T, carbamylcholine o 10 ug/kg %5 L O° 20 pgfkg #+548C, bombesin » 10 pg/kg %
L0 20 pglkg 5B T 1% OEBRRCEBEHEH MR S he. %7 isoproterenol {3 400 #g/kg H#E5EET
5% DEBRETHEREC B BIES S, ERAETH FOEENED SR

Histamine %5 X" norepinephrine 1B L CiZEBM TR JOMB FIRB W TIZ & A EHEN B LR Ieh » Fo.
Pentagastrin B L QKRBT CO 20 pglke HBERETRAE Lichd, BT CRER LA CHENRLhoh-
7o

BHRHICH T DS L ORISR ENE O R

RATHSIOMETS v t OB LCHRICHEY RIS LY, ThbbBR Tkt %  isopro-
terenol, BB TIC¥si) % carbamylcholine & %+ ZH OEWEK & & R D 2\ X I CHE LS4 0 5
<X BB RE T ~HE R Table I KR L. \

JRE: T Co carbamylcholine @ BHkHcx3 5 fEHI% atropine o 1 mg/kg 35 kU8 2mglkg AL L - T 1
% DERETHBERESI . %1 atropine 0 2mglkg BB LTIk Table I iR Li-FEE T OXRRE -
BB LTI O B # BIE SR 2 EAS R h .

H#k T % isoproterenol DIFIESEL propranolol ® 10 mg/kg SR X » T 1% DfERECE S
FEhic. LA L propranolol o 10 mg/kg Bi#y L Cix Table I 1ok L3R5k F O BEE & Holi U C BHkH %
BIEI S HAHFRD b, ¥z phenoxybenzamine & OfEfIC & - Tt isoproterenol DERIZE(LANS
LA ERBRIT, phenoxybenzamine o> 10 mg/kg BMhHy 5T BT OXIHBEE & Hole LT B e et 5 s
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Tasre 1. Effects of Blockers on Gastric Emptying induced by Carbamylcholine and Isoproterenol

Anesthesia
Carbamylcholine
Atropine Test meal remaining (%) (%)
— 12.5£2.5 (8)
10 pg/kg { 1 mg/kg 59.245.4% (6)
2 mg/kg 65.4+4.8% (7)
— 2 mg/kg 69.1+2.5 (6)
Conscious
Isoproterenol
Propranolol Phenoxybenzamine Test meal remainig (%) (%)

— — 64.5+3.9 (9)
200 pg/kg { 5 mg/kg — 50.61+7.8 (6)
10 mg/kg — 44.445.0% (5)
— 10 mg/kg — 52.5+7.7 (7)
— 5 mg/kg 77.1+£5.6 (6)
200 pglkg { — 10 mg/kg 75.8+5.5 (5)
— — 10 mg kg 32.748.1 (7)

Each chemical was injected subcutaneously at the same time to give the test meal. Each value is
mean+s.e., and the numbers of experiments are given in parentheses. Significant differences
from control are shown as (@)=p<0.01).

Tasre III.  Effects of orally Administered TasLe IV. Gastric Emptying in the Experimental

Chemicals on Gastric Emptying . Ulcer Rats and the Stress Rats
Treatment Test meal remaining (%) (#) Treatment Test meal remaining (%) ()
Control 22.9+3.0  (10) Sham operation 27.5+4.6 (13)
Tannic acid )

1% 87.5+12.5% (5) Gastric ulcer 35.0+4.7 ( 8

5% 87.9:+14.4% (5) (U.L.=9.40+£ 4. 62) £4.7(8)
Oxethazaine Duodenal ulcer

1 % 37.61+6.89 (6) (U1 =29.16+5.90) 21:9+6-3 (9)

5% 67.7+2.20 (4)
Aluminum hydroxide Control 22.9+3.0 (10)

1% 24.94£9.0 (5) 99.146.5 ( 7

5 0 31.316.3 (5) Stress o 21265 (D)
HC1 (pH 2.0) 20.0+7.2 (5)

FEach value is meants.e., and the numbers of
experiments are given in parentheses.

Tannic acid, oxethazaine, and AI(OH); was mixed
with the test meal at the indicated concentration.
HCI1 expresses the test meal containing hydrochloric
acid (pH 2.0). Each value is meanits.e., and the
numbers of experiments are given in parentheses.
Significant differences from control are shown as

(a)=p<0.05, b)=p<0.01).

WEinh e,

BOMCKESTIEYPOBHHICHTIRE

BEO#bEr L b Bl EY RIS TED O TEHEH T 59242 L - ofER%Y Table III R L
fz.
RFTN A TH % tannic acid 1% 1% & LU 5% OEET 1% OREBRERTHRCEHHLEES ¥, BIK
BT H % oxethazaine D 1% BE DL DIX 5% DEMKRFI T, oxethazaine D 5% EE DL DI 1% OEREK
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TERThERCEHHEBEI 7. Ly LHEMERA% B 3% Al(OH); ® HCl Tt (pH 2.0) & Licils
ROBEHIEATAHETIZ LA EBD DRt o7

ERME, T-EBRELSLUX N RERT v MSHITSEHEH

B, TTIRBEB L BHH & ORBEN Y FARL o E, TTRBEBLFH LS » b &, BEBORRLE
ELbhBEAFVARREELT v PEDWTHR L. B, TEBBRECIEREEY AVWBTERiaiT-
7oy PERBELT, FCMEBREL LTUIKRBEA N VAD IRKMBYAVERT 7 » rERELT
BEH R IE Lic. ZofEE% Table IV kiR L.

B, THBEERCET 2 BBl B EErRD bRk o oh, ThThBEREEE, +=
REEEIEE IS HANRAORE. FeA  VARBWTS BEHERT3HETIIR LA LRD BN -
7.

£ -3

SEIZ A DAL L BEEHAERE I RBRAEFCHFCREE IR T % quinaldine red % =% / — L THil$
50T, RRACEENIKEEDEN B E LTHRETELLVWIFELDS. L LEALLES » P TIX
EOERENRFH IR B b OFEEAVSZ ENTEE. SLIEHIICH LTHEAL 0L ONMEL RIS
TOT, ERLELT » FOTF — 2 1XBETAHALEND B, Fi- quinaldine red O =% / — A BERFTOEFN
~NEZSREY (B~ V) RI-TRATAZERRDLRDT, EREBEPCMEPRA LR L ST
5T ENMBETHS. La L quinaldine red (3EEMEOYWETH D, Livd EHh 5 oRIUZEIEROEHTHL
7 X5 REGETILLAVLRTE L phenol red IHATAHRGDT, 0 FHHEEEIED CTERRFE
KeELbh%.

BART TR L BEE L OBIRIC OV THRE L#E L SERLD 5 b0 BER LBERAENLE
bR T 2B cERYES, BEBCEEL RE L-EYELAVCTERYT-o%. BEE) BIL T car-
bamylcholine [} F % IUf§ X4, isoproterenol |T3h#E X4, histamine |TIIZERIFE X5, X 5T pentagas-
trin (MBI CB34F 7 4 F Vv —HOEFRZ Lic. BEHT5 2 h b 03 E 3 carbamylcholine
B P % iR X 4, isoproterenol MEIEI®7c. DI Eh b E O & EE & ORICILIRVEIEEN S B
&2 bhB. LiL histamine 12 X 5 8 0Pkt & B & OBIRITEHTD 0,10 B4 DK TH PRI
FIEHEoVs. ¥ 7 pentagastrin (LEHETHHH A RE X w08, T OEER L pentagastrin o B EEhiC%T
BIERERERDT B LILTEh »fo. Pentagastrin NEFHEAEEIRS LWL HHED Ly, X )
RIS BRET A L EETH 5. Bombesin 12 & 5 BHEH OEFIBF IR TH 5723, BHH 2 ZUICRAE 3¢k
RIZFBRER .

SEOBE A DRI E\TRET L £ HKE T CRYOERALBRE Lo, BB LTy otficg
WRRbhieh ot L LESKBOBAIBHESBEI RS 0 THBHE R {RE X 5 B0 RFCE LT
BREET T, REHH2BEI R 3R 0BALER T CEELFERAZELIS. ThIBR TR TAT v A
BLRehTo 2 BEHH R E MBI OBIRIRBE S h B 2 LIt X » CHLEh, BR T TEY»HERX R
WEGTH KRBT CREOERANERHcE bR e» i L E L bh b, & ORE L ME 0BGy HEEEROE
HRED L, BB E NG OB T I S, BRI Eh L ofr g s s L Ebh T
BHERADERTETHEPH L oBEMA RO, 2o BEMBROBHH T2 EL I LI LS
BT BN TEh ThoBENELAED 5\ BB RS L. BISRRTHRERE CH 5 atropine DffHIC
Lo T b carbamylcholine DFFA Y X h BHHHAGBIE S hict-, BHHAEETAETFE LCE
RRAENBIS LT B EE L bR B, Tl RRMEENEE Ch% propranolol (8-Ki%K) < phenoxybenz-
amine (a-§EETFK) OPFHIC L b isoproterenol o FHHHBIE(ERN & D Xk 5 BT 2 0h ¥ RE L4 E,
propranolol TN I+, phenoxybenzamine TIHEEN Kb ieh -7z, Z T norepinephrine 715 PrHic
X UTHRELRE A (Table I) LW #EREYEET S L FHHZBES R 5ET & LTRRMED SN
B5LT\w5bEEZbNh%. Lo L propranolol d¥j#y 5T isoproterenol » RAEICEBHHIVBIES h 5 &
WORRLBLRIDT, —Hci: SEANEEHLBIER 5 L2 hik\. %7 phenoxybenzamine
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DERFELETIE LA BN BED L ABHHOBECES LT % 00D a-fEA 0, B-
TERIE DD IITER TE Inh > 1.

RO S LT o Re T 5o BHH b+ 2 EH (Table III) B L CIRBRRCEALTE
OYER% R Lichy, RFTIREKIERC BB WIHIIER® 47 % tannic acid REKAICEILEEER 0K
BRIELSFERINTW A RFTRER TH D oxethazaine! (B LI BHFH A BIEX R L0 b, thbho
WrBOBBEZIMH LB LE2 D%, ¥0Bb5 IEERFAFLES LERRAYHRE LT Bl
HNLUTHERRLRE» 512D T, AYORMEE BN L3 EA FBHEN V& Ebh 5.

RRBEIC BT 2 BHBOWTEA P VAAR 1B CRREENRD b hd - k. ¥ e BEBEC I
5 BHHIBI LTk, —RIREBVWEEPhTE D, Rx0ERTLABOERLED b, +iEREER
CRT5EHHIIREIND LT TWLE590 i x2 DEBRTH oAV EL R, L LACET 2ERE
LEHH oBERIZEHTH Y, SRILRELL OBRFARET L LEL LIS,

SIRAXEESLUE

1) J.I Rotter, Digest. Dis. Sci., 26, 154 (1981).

2) a) M. Kunihara (S. Lee), T. Meshi, J. Pharm. Dyn., 4, 916 (1981); b) A.R. Cooke, T.S. Chvasta,
N.W. Weisbrodt, Am. J. Physiol., 223, 934 (1972); c¢) ]J. Watanabe, H. Okabe, T. Ichihashi, K.
Mizojiri, H. Yamada, R. Yamamoto, Chem. Pharm. Bull., 25, 2148 (1977).

3) a) S.G. Hamilton, H.J. Sheiner, M.F. Quinlan, Gut, 17, 273 (1976); b) J.G. Moore, P.E. Christian,
R.E. Coleman, Digest. Dis. Sci., 26, 16 (1981); ¢) N.D. Christofides, R.G. Long, M.L. Fitzpatrick,
G.P. McGregor, S.R. Bloom, Gastroenterology, 80, 456 (1981).

4) D.A. Droppleman, R.L. Gregory, R.S. Alphin, J. Pharmacol. Methods, 4, 227 (1980).

5) S. Tani, N. Muto, Biochem. Pharmacol., 31, 3475 (1982).

6) H. Shay, S.A. Komarov, S.S. Fels, D. Meranze, M. Gruenstein, H. Siplet, Gastroenterology, 5, 43
(1945).

7) K. Takagi, S. Okabe, Jan. J. Pharmacol., 18, 9 (1968).

8) K. Takagi, S. Okabe, R. Saziki, Jan. J. Pharmacol., 19, 418 (1969).

9) S. Okabe, J.L.A. Roth, C.]. Pfeiffer, Digest. Dis., 16, 277 (1971).

10) C.S. Lieber, L.M. DeCarli, Am. J. Clin. Nutr., 23, 474 (1970).

11) G. Bertaccini, C. Scarpignato, Experientia, 38, 385 (1982).

12) R.R. Dozois, K.A. Kelly, Am. J. Physiol., 221, 113 (1971); J.N. Hunt, N. Ramsbottom, Brit. Med. | .,
4, 386 (1967).

13) & H, 5L, 96, 648 (1976).

14) & i, BEY +—F0, 14, 1477 (1978).

15) @) J.D. George, Gut, 9, 237 (1968); &) FUR . %, & Lk, HRUE, WEE—, SREE, $KHE
KES, = Wl BAASUW, 68, 37 (1979); o) ARREE, HEE, 77, 1871 (1980).

NII-Electronic Library Service





