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Ever since 1953, we have studied pharmacoradiography. As basic studies of the pharmacoduo-
denography with combined use of Xylocaine viscous and Hyoscine-N-Butylbromide and of the small
intestinal pharmacoradiography with H)roscme-N-Butylbrc-rmde, Isopropamide Jodide, Bethanechol
chloride and Metoclopramide, the present study was designed to examine the influence of the same
drugs on the rabbit duodenum, jejunum and ileum by periodically observing electromyogram conducted
by bipolar suction-electrodes and cineradiogram, which was simultaneously taken through the small
intestine.

Electromyographically, either infusion of 2 ml Xylocaine visous, 35°~37°C, or intramuscular in-
Jection of 0.4 mg/kg Hyoscine-N-Butylbromide resulted in slight inhibition of duodenal motility, and
the combined use of the above produced strong inhibition of the duodenal motility in 0. to 2 minutes.

It has been therefore considered that the combined administration is significantly useful in phar-
macoduodenography.

When 0.4 mg/kg Hyoscine-N-Butylbromide was administered, not remarkable influence on the
small intestine was electromycgraphically observed, but width of the intestinal tract was increased to
1.3 as wide as the control radiographically.

By the intramuscular injection of 0.2 mg/kg Isopropamide iodide, the motility of the small intestine
were inhibited in 0. to 2 minutes electromyographically. The effect appeared increasingly in the jejunum
after 0. to 2 minutes and in the ileum in 8 minutes, and similar results were obtained radiographically.

The intravenous administration of 0.2 mg/kg Metoclopramide produced the stimulation of the
small intestinal motility in 0. to 10 minutes electromyographically, and the effect appeared increasingly
in the upper portion of the jejunum.
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The change was most significant in the upper portion of the jejunum in 2 to & minutes, in the lower

portion of the jejunum in 2 to 10 minutes and in the ileum in 8 to 10 minutes.

The intramuscular administration of 0.05 mg/kg.

Bethanechol chloride strongly accelerated the

motility of the jejunum in 0. to 2 minutes electromyographically, and the ileum for 2 to 4 minutes. The

most significant effects were observed in the upper portion of the jejunum in 0. to 4 minutes and the

ileurn in 6 to 8 minutes.
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Fig. 1 Electromyogram of Duodenum
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Table 1. Electromyographically Measured Values in Various Portions of Intestinal Tract

Nleamrement DucAenTm Upper portion Lower portion Terminal
of jejunum of jejunum ileum
Frequency of slow Range 2,42 ~ 3.14 2.54 ~ 3.46 3.16 ~ 4.16 3.40 ~ 4.50
waves (ec: ) Average 2.72 3.0 3.47 3.79
Duration of spike Range 0.1 ~ 1.2 0.1 ~ 0.42 0.2 ~ 0.9 0.28 ~ 1.9
bussts (sec. ) Average 0.4 0.35 0.42 0.61
A B
sec.
sec, 1.04° ©
2 9_ COO00 | 020|000 20| O000D 0000 o’s;.o (o] o o0

» 712528283 838085, 805290 (898888 (839800
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Fig. 2-A Periodical observation of Slow Wave Frequency of Duodenum (Measurement was begun

20 minutes after anesthesia.)

2-B Periodical observation of Spike Bursts Duration of Duodenum (Measurement was begun

20) minutes after anesthesia.)

DUTHIGE LR 13 Table 1 ofEThote.

TR BT SR O RIIIRKS. 148, i
A2 4280, SEE2.1TH, A4 2B O R
iRk 1.20, &4 018, S 04T isy
+ ORI IR E VR, T0 5 b—RPiconT
75 7t & Fig. 2 O ThoT, REEEMD
KB 2.7~ 2.8BRICDOD, AL 7B
BRI DY 0.3~ 0.4BABThHhoTED
2z, o 4P oW T RIROEFA Z R L
Fo. Bl B EEEME20—404 O D 1045z 7o T
HHtas LB EA L i E THRE LT
T MERSD SO EEL .

r) Hyoscine-N-Butylbromide

Pentobarbital sodium [REE£20—404 DIEE)E
PLDZIE L icheifiic H-N-B. 0.4ng/kg% R BARER
WHHE L. FEES BB W g

Eizie 1 —25R & Vi< E I RIEFINIIE

L, A 7 BERGEIRRILE 2 BT 5.

(Fig. 3, Fig.4, Table2),

»~) Xylocaine viscous.

[RGB AL D Z2E L e e+ 48 IB A
35~37°C® Xylocaine viscous 2ml #{EA 3 %
&, EAEBCEHEMIELRL, 2—445
AL 7 FERHGER T OB HiE O Bae T
L, ZORBEIL 1087k vwTuvie HRig
R 2— 40 X VBEIER L, 1008EE
ROEA%R LI (Fig. 3, Fig.4, Table2).

=) Hpyoscine-N-Butylbromide, Xylocaine vis-
cous ffF

H-N-B. 0.4ng/kgff{E1043#135~37°C Xylo-
caine viscous 2ml -+ HREBERICEAT D &,
HEABER RFEL e 2— 44 wEW HRERA
WOIER, =34 7 FFGIFRE OEfE 2RLT
(Fig. 3, Tig. 4, Table?),
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LERA RO%EER L b HN-B. 1 3+"3555

w%Mwww%m”

Ssec. ""——'——

HHHAHHHH

1|0m|n later

A

Fig. 3-A Electromyogram of Rabbit Duodenum in Intramuscular Administratoin
of 0.4mg/kg Hyoscine-N-butylbromide

10 min, later

e e e e e

WA e

3 -B Electromyogram of Rabbit Duodenum in 2ml Xylocaine Viscous Infusion.
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3-C  Electromyogram of Rabbit Duodenum in Intramuscular Administration of Hyoscine-N-butylbromide
Followed by, 10 Minutes Thereafter, 2 ml Xylocaine Viscous Infusion

Table 2, 1) Measured values of Periodically observed electromyogram in Duodenum after
Intramuscular Administration of 0.4 mg/kg Hyoscine-N-butylbromide

Measurement control 0—2min. | 2—4min.| 4 —6min.| 6-—§min.| 8§ —]0min.
Frequency of | Range 2.42~2.8 | 2.38~2.9 | 2.44~2.72 | 2.38~2.73 | 2.96~2.96 | 2.4 ~2.94
slow waves
(sec. ) Average 2.58 2.61 2.57 2.62 2.66 2.67
Duration of Range 0.5 ~1.0 | 0.52~1.1 | 0.34~0.9 | 0.34~0.83 | 0.54~0.88 | 0.34-~0.9
spike bursts
(sec. ) ‘ Average 0.74 0.72 0.6 0.67 0.7 0.72

2) Measured values of Periodically observed electromyogram in Duodenum after
Infusion of 2ml Xylocaine Viscous

Measurement control 0—2min. | 2—4min.| 4—§min.| -—8min.| §—10min.
Frequency of | Range 2.8 ~3.32 | 2.9 ~3.28 | 2.92~3.35 | 3.0 ~3.38 | 2.92~3.44 | 3.0 ~3.44
slow waves
(sec. ) Average 3.05 3.06 3.15 3.12 3.12 3.18
Duration of Range 0.58~0.8 | 0.58~0.84 | 0.6 ~0.84 | 0.6 ~0.84 | 0.52~0.88 | 0.44~0.92
spike bursts
(sec. ) Average 0.72 0.64 0.68 0.66 0.7 0.68

3) Measured values of periodically obseved electromyogram in Duodenurn after Intramuscular
Administration of 0.4 mg/kg Hyoscine-N-butylbromide Followed by Infusion of

2 ml of Xylocaine Viscous

Measurement Hyos. 0—2min. | 2—4min.| 4— Gmin.| §-—8min.| §—]10min.
Frequency of | Range 2.4 ~2.94 2.6 —2.9 |2.6-—2.78| 2.6 ~2.78 | 2.54~2.78 | 2.6 ~2.84
slow waves
(sec.) Average 2.67 2.75 2.7 2.58 2.62 2.64
Duration of Range 0.34~0.9 | 0.5 —0.98| ¢ —0.96|0 ~0.52|0.2 ~0.68 | 0.28~0.62
spike borsst
(sec.) Average 0.72 0.68 0.38 0.26 0.32 0.4
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Diagram of Periodical observation of Slow Wave Frequency in Rabbit Duodenum

E-M.G. after Xylocaine Viscous Infusion
4-B
E.M.G. after Xylocaine Viscous Infusion

R Hyoscine-N- butylbromide
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Diagram of Periodical obervation of Spike Bursts Duration in Rabbit Duodenum
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" o1

RI3°

Xt

control 0 2 4

a4’ 6’ 8

i IO!
min,

4-C Diagram of Periodical observation of Slow Wave Frequency in Rabbit Duodenum
E.M.G. after Combined Use of Hyoscine-N-butylbromide and Xylocaine Viscous
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D) Hyoscine- N-butylbromide

BAEFRHGE MR B8 Fl1E

Xyocaine Viscous

cco o
OO0 o
o883 0.6 -g%m % ------- 83888281 80000|0 (&) 000000
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control 0 2 4 6 o 2 4 ¢ 8’ 10
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4-D Diagram of Periodical observation of Spike Bursts Duration in Rabbit Duodenum
E.M.G. after Combined Use of Hyoscine-N-butylbromide and Xylocaine Viscous

AR Ih_ b I AN b, I

Fig. 5-A Intravenous Administration of 1.0 mg/kg Hyoscine-N-butylbromide

Ao At A A A I N Ara At A I I A

5-B Intramuscular Administration of 1.0 mg/kg Hyoscine-N-butylbromide

KRIF B3 A = FKE33.8°COMZ MR & Lii
7K (60°C) 100ml % FiciEAT B Z &t X bk
EHEI BEEIERE L, X512100ml 2 EAT S
Sk 0 EW L BRI R, —h1 R EE
{Hi35.7°C D& xR E LT, ¥7K (11°C) 100ml
THEACEATSC Ec L YRR IE
BLALBELTWA. RIIEEKEEEFTHEE
T A -2 7 BEERD TV B, EBMNCERC
Hoi-EiE2—4aml 2EALCLERE, 55,
Rl O ERICE L WELERRD bhithotz
L BRNTVB, ThbDOWEF—22 Ex b
35~37°CleiniE L= X.V. 2 mla 35BN ik
ALTHER EmBbhicZ i XV, T X 58
LA 5.

Hyoscine-N-Butylbromide, Xylocaine viscousfif

H.

H-N-B. X108 X.V. iR X Y §sd b HF
WA OIERE ¥ X OVA -3 1 2 BRG] O FafEI
H-N-B. #iffisiuviz XV, BmER X b HEx
EeBlbh 22k & ik % LENCE L WAL
NiEDdBRS.
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XV B B &, +iREEhC
U Tl ic i\ BRI R A b b T 0 &
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1) NEHHER

FKROEMZelh, T2k X o EE o FEE
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ﬁh*MMW“#ﬂMLJN—MvJW

Fig. 6-A Electromyogram of Upper Portion of Jejunum

A

6-B Electromyogram of Lower Portion of Jejunum

JWWW%JWWMW

6-C Electromyogram of Ileum

L, WA D5 episthiiic, FEfaD F
WA AL 2B EET D (Fig. 6).

5 FOFEED _FZelsoiEThERr 983fHiz oL
THIE LTk Table 1 R, HIEEG
R3.468, /2 548, F53.058T, +
fBiEorh LixFEE2RRD bhis\. TR
EEVEM OEARBERKX LT 2EE, izl
DrhEFELL, 5PORED 803EDOTEEIELL
OB EIITS. 14~4.16F0, T3 47H T+
BBk IO Mmoo Th X VEIERL, A2
A4 7 BERESIRRIL 0.2~ 0.9, FH50.4280Cf
ITHER DA & 3

5 FOFRBO@EEGH HE ISR L o 811 OE
BT o BRI 1% 3.40~4.50F), 53,798
T, [EEOIEEIELORERR OfFEIL Fig. 61
RTINS BFIER L OV A A 2 O RERM T2
185, EBoThX VKL, ASq 7 BFRHE
Mh+—$8lE, ZBorhX VIEET 5.

EIR2VAN =10l Sl R g b L B A a2 (e g
TIEEL, A1 7 PFRHGEREILER T 5 E 2
AL, BEREMIEG CERCERTS. 0k
5 heiGEEVERL OB 1T Pentobarbital sodium
JRER20~404r DRNIXEE L T 5 O THER L
BbhaEHoBELHRFTIxEE LTHY &

A Immediately after Intramuscular Injection

oAb dudidd

mv.

5 seec,

e e e s

B 2 Minutes Later

debd bbb dddd A,
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C 10 Minutes Later

M d Al A A,

Fig. 7 Electromyogram of Upper Portion of Rabhit Jejunum in Intramuscular Administration
of 0.4 mgfkg Hyoscine-N-butylbromide

A Immediately after Intramuscular Injection

bbb

5 seg, =———————a

B 2 minutes Later

Aot bbb

C 10 Minutes Later

T

Fig. 8 Electromyogram of Lower Portion of Rabbit Jejunm in Intramuscular
Administration of 0.4 mg Hyoscine-N-butylbromide

A Immediately after Intramuscular Injection

AL

B 2 Minute. Later

A A A A

C 10 Minutes Later

b A

5 Sel.,.

Fig. 9 Electromyogram of Rabbit Ileum in Intramuscular Adml.msi:ratlon of
0.4 mg/kg Hyoscine-N-butylbromide
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Table 3, 1) Measured values of periodically observed electromyogram in Upper Portion of
Jejunum after Intramuscular Administration of 0.4 mg/kg Hyoscine-N-butylbromide

Measurement control 0—2min. | 2—4min.| 4— §min.| §— 8min.| 8§—]10min.
Frequency of | Range 2.6 ~2.74 | 2.62~3.36 | 2.8 ~~3.2 | 2.72~3.24 | 2.68~2.75 | 2.7 ~2.78
slow waves
(sec. ) Average 2.68 2.94 2.99 2.82 2.7 2.74
Duration of Range ¢ ~0.68|0 ~0.48|0 -~~0.4 [0 ~0.36]|0 ~0.4 [0 ~0.4
spike bursts
(sec. ) Average 0.34 0.26 0.28 0.28 0.28 0.26

2) Measured values of periodically observed electromyogram in Lower Portion of Jejunum after
Intramuscular Administration of 0.4 mg/kg Hyoscine-N-butylbromide

Measurement control 0—2min. | 2—4min.| 4— §min.| — 8min.| 8§-—]0min.
Frequency of | Range 3.64~4.0 | 3.64~4.0 | 3.52~3.94 | 3.56~3.76 | 3.52~3.9 | 3.56~3.8
slow waves
(sec. ) Average 3.74 3.72 3.68 3.64 3.60 3.67
Duration of Range 0.2 ~0.5 | 0.2 ~0.36 | 0.24~0.5 | 0.26~0.52 | 0.24~0.44 | 0.24~0.44
spike bursts
(sec. ) Average 0.32 0.28 0.32 0.34 0.34 0.34

3) Measured values of periodically observed electromyogram in Ileum after Intramuscular
Administration of 0.4 mg/kg Hyoscine-N-butylbromide

Measurement control 0—2min.| 2—4min. | 4—6min.| §— 8min.| §--10min.
Frequency of | Range 3.58~3.8 | 3.66~3.9 | 3.0 ~3.88 | 3.64~~3.78 | 3.64~4.04 | 3.72~4.0
slow waves
(sec. ) Average 3.72 3.80 3.73 3.73 3.78 3.80
Duration of Range 0.3 ~0.74 | 0.36~0.62 | 0.4 ~0.6 | 0.46~0.78 | 0.2 ~0.8 | 0.2 ~0.76
spike bursts
(sec. ) Average 0.49 0.46 0.46 0.6 0.54 0.38

MAAAAAAAALT

A Immediately after Intramuscular Injection

B 2 Minutes Later

AAAAAAAAAA,

C 10 Minutes Later

MJLwMMwMJ \thJL

Fig. 10 Electromyogram of Upper Portion of Rabbit Jejunum in Intramuscular
Administration of 0.2 mg/kg Isopropamide iodide

5sec,

———
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A Immediately after Intramuscular Injection
!
b
HMWMA_%N%#M%#“«{D} Smy
5 sec, |
B 2 Minutes Later
%M%WJ“WM\MJ%V—WF\
C 10 Minutes Later
Fig. 11 Electromyogram of Lower Portion of Rabbit Jejunum in Intramuscular
Administration of 0.2 mg/kg Isopropamide iodide
A Immediately after Intramuscular Injection
0, 5mv
WV\’
5 sewc-
B 2 Minutes Later
C 10 Minutes Later
\/\ﬂr-w/‘k#v}\/ L%ijf ‘LN"‘L’?N’" k{v‘"ﬂ" .
Fig. 12 Electromyogram of Rabbit Ileum in 0.2 mg/kg Intramuscular Administration
of 0.2 mgfkg Isopropamide iodide
Table 4, 1) Measured values of Periodically observed electromyogram in Upper Portion of
Jejunum after Intramuscular Administration of 0.2 mg/kg Isopropamide
Measurernent control 0—2min.| 2—4min. | 4—¢@min. | §— 8min.| 8—]0min.
Frequency of | Range 2.98~3.78 | 2.92~3.3 | 3.06~3.64 | 3.06~3.58 | 3.08~3.26 | 3.04~3.5
slow waves
(sec. ) Average 3.16 3.06 3.21 3.21 3.18 3.24
§ | Range 0.1 ~0.4 |O ~0.3 |0 ~03 |0 ~03 |0 ~0.36]|0 ~0.3€i_
B Geed | Average 0.29 0.21 0.2 0.21 0.23 0.24 |
= {
& | Spike heights (4V) 250 ~ 400 | 0 ~ 300 0 ~ 150 0 ~ 200 | 100 ~ 250 | 100 ~ 250 |
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2) Measured values of. Periodically observed electromyogram in Lower Portion of
Jejunum after Intramuscular Administration of 0.2 mg/kg Isopropamide iodide
I Measurement _'contré] ! 0~2min.| 2~4min.| 4~ Gmin.| 6~ 8min.| §~10min.
| ! "
Frequency of | Range [ 3.28~4.2 | 3.28~3.86 3.36~~3.92 | 3.3 ~3.92 | 3.3 ~4.4 | 3.24~3.6
slow waves
(sec. ) Average | 3.54 3.54 3.56 3.56 3.56 3.54
£ | Duation |Ramee | 0.32~0.5 |0 ~0.38)|0 ~0.4 | 0.26~0.68 | 0.28~0.44 | 0.1 ~0.44
A G2 | Average | 0.39 0.23 0.33 0.37 0.35 0.35
'& H
v | Spike heights (V) | 250 ~ 450 | 0 ~ 250 | 0 ~ 150 | 100 ~ 150 | 150 ~ 250 | 150 ~ 250

3). Measured values of periodically observed electromyogram in Ileum after
-~ .~ Intramuscular Administration of 0.2 mgfkg Isopropamide iodide

Measurement _ control 0~2min. | 2~4min. | 4~ Gmin.| §~ 8min.| 8§-~]10min.
Frequency of | Range 4.34~4.98 | 4.36~5.0 | 4.52~5.0 | 4.34~4.96"| 4.34~4.62 | 4.3 ~4.86
slow waves
(sec. ) Average 4,54 4.73 < 4.78 4.62 4.58 4.6
§ Duration | R2%ge | 0.5 ~1.9 | 0.2 ~1.8 | 0.58~1.2 | 0.44~1.6 | 0.1 ~1.32 | 0.1 ~1.1

A (sec.) Average 1.18 0.88 0.88 1.05 0.83 0.64
™ PN sy YD, § : ~—
v | Spike heights (£V) 450 ~ 700 | 150 ~ 750 | 200 ~- 800 | 100 ~ 700 | 200 ~ 600 | 200 ~ 500

Exb.

=) Hyoscine-N-Butylbromide (Fig.7, 8, 9,
Table 3) # ) ' o

TR R ¢ _RiZel ci 48 & kT H-
N-B. fHPEELH & BRI asic IER L
TOBREMLE TR, FzZehs L o
Wz Tk H-N-B. D8 53 Tuokbnd &
HERC B R b0 THS 5.

A3 7 BEFRCERE) « H-N-B. fiiEc X b ki
zelE, R L O RO MuC LT A S
1 7B RIS R VLU THPLE DL
Dpy: e BBRFHOFNRDOZBELTEPL LD
WERLEEFcEh w0 L Bhh b,

»~) Isopropamide iodide (Fig. 10, 11, 12,
Table 4 ) i -

TRV ¢ B, FEZel Tk Isop. fE
2 — 4 iR O E b I IER 2 R B E]
TREE{L TR\,

TR0 —2 45X DBEDERZBDB. A

Ao 7 RERFORG © EEZENE, FEZelds X Ot

5T Tsop. fTE 0 — 2 JMT A o1 7 BEREHGF K
FEHL, BLUVERLA A1 7BRLEST 5.
HRZENE T 0 — 2 DR S F DRRHM S B bbb
h, TEHEETR0—-24, FEIETIX3 ALK
< Hibh 5.,

AL 7 BECEIRM © EZel, THREm TR
Isop. fiEE % X D A1 2 BERCERMITETL,
2— 4 TEOE R EWHcH bR S, B
T 6 /LA I R 31 2 BEREIRD KT 234
D, 105Dl fe o T 5.

=) Metoclopramide(¥Fig. 13,14, 15 Table 5)

R R LEZels, TRz ds JOtmIg o fa]
AT\ T Metoclopramide i 2 —4 4> X b
R RN OERFERD 5. LB T2 —84
TEWCMEML, THE TR 8—104 Tl 48
ML, 10UB T ot it b.

A4 0 FEFFRRTE] © Bzl Cix Met. #iE
2— 4 X Y AL 7 FERHRRFE O JER 2D 5
ATEZEG R EfoEmEaRs L, B cx—iE
L7gh, - -
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HAEZKAHESME]E #5315 #1165

A Immediately after Intravenous Injection

ool

i

B 2 Minutes Later

oo

C 10 Minutes Later

L o I I I

~ Fig. 13 Electromyogram of Upper Portion of Rabbit Jejunum in Intravenous

Administration of 0.2 mg/kg Metoclopramide

A Immediately after Intravenous Injection

|

-

0.5 mV

Ay Ay |

*”#Wwﬁj}:;lv%ﬂw&

Fig. 14 Electromyogram of Lower Portion of Rabbit Jejunum in Intravenous
Administration of 0.2 mg/kg Metoclopramide

sk) Bethanechol chloride (Fig. 16, 17, 18,
Table 6 )

FREZJAI « Beth, @iiEE R LilZels, T4
BotREAMOER 278D, BIETII2 —44 X
DRI OIERE %R 5.

A4 7 BEREGERER ¢ [T Beth, T X
DRI OIER 22 585 % O ERIFE 3 b A 3q
7 BRI D IEL 2 8%, RORIERE ¥ TF
L, Rz A1 780 2 [E6tEvr 245, 25
T b RO % B3 5 A AEEEN Tk L.
O EiF el i 0— 24y, TEbZB T
0—44y, FEBTIEL6~8H0TRIEFEWTHD
A 2 HOBERM b A 2R T

Bl A o34 2 BEFHGERR ) O TER 23 BRI RIS O JE

Badblbl, o ERMcHETs0IE
HBNERFELBbh 5.

) g

NBFITER] : Armstrong® 831 X JBEF O £
L D TEEYERL A G268 L, fRiEo BEE LG
TREL, MBERCIFCHRPTHZ &
iR, Thic L oTRE4{kd pace maker 3
TR N LT e T B EER L.

Daniel®? 1 in vivo @4 % O/NEO BTN 3 X

O WA a8 C R B3 & T AMEC [
ST ol T HEREA 35 Lk~ T b, Bass
B 1T X OUNE O BRI SR R
W 03 2 TR (basic electric rhythm) Lt A4
Lboic@iLicvwA 1 2 B2 TED IO
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A Immedial‘ely after Intramuscular Injection

e MWMMH ¥

B 2 Minutes Later

J‘Mw %Mw V> \IJL\!

C 10 Minutes Later

vJLNJMNf‘ (‘\f &MJ [

Fig. 15 Electromyogram of Rabbit Ileum in Intravenous Administration of 0.2 mgfkg Metoclopramide

A Immediately after Intravenous Injection

i
0,5 mv

DNMMWM MMYW#WM

5 sec,

B o I e e

C 10 Minutes Later

/J‘: \«.lw/{”gawvtr‘[\f»«’r\-w/ th']r\/ﬁh( IN

|

Fig. 16 = Electromyogram of Upper Portion of Rabbit Jejunum in Intramuscular
Administration of 0.05 mg/kg Bethanechol Chloride

]
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A Immediately after Intramuscular Injection

J-

0,5 mv

MMM\/N“ M**WW*’

5 sec,

B 2 Minutes Later

MYy oy

: 3, 10 Mmute‘z Later

WNMWW%V%“MNFNWE

Fig. 17 |‘E1¢=ctr0myogram of Lower Portion of Rabb1t jv_]unum in ]ntramuscu[ar
'Aclmmlstranon ()I' 0.05 mgfkg Bethanechol Chloride

5

- A Im]med:ately af!er Intramuscular Injection

N W WMW ,v.!l o

5 sec,

—————— e

B 2 Minutes Later

¢

C 10 Minutes Later

Fig. 18 * Electromyogram of Rabbit Ileum in Intramuscular Admm]st] ration
of 0.05 mgfkg Bethanechel Chloride

UIRIE I FA SR
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Table 5; 1) :-Measured. values- of periodically. observed -electromyogram in- Upper Portion. of
- Jejunum after -Intravenous Administration of 0.2 mg/kg Metoclepramide -

. Measurément : ! control [ 0~2min. | ‘2~ 4min.| 4~ @Fmin. | §~ §min. | 8 ~-10min.
Frequency of | Range 0.58~2.68 | 2.56~2.66 | 2.48~2.8 | 2.46~-2.6 | 2.38~2.62 | 2.5 ~2.76
slow waves s
(sec.) Average 2.64 2.60 2.56 2.54 2.54 2.62
Duration of . | Range [ 0,2 ~0.4 | 0.2 ~0.5 |0:2 ~0.86 | 0.1 ~0.66 | 0.2 ~0.66 | 0.24~0.64
spike bursts s ar
(sec. ) Average 0.3 0:32 0.4 - 0.38 |- 0.38 0.46 -

2) Measured values of periodically observed: electrorayogram in Lower Portion of
Jejunum after Intravenous Administration of 0.2 mg/kg Metoclopramide

Measurement ' control | 0~2min.| 2~ 4min.| 4~ §min.| §~ Smin. | §~10min.
Frequency of ‘ Range | 3.18~3.8 | 2.94~3.6 |'3.08~3.8 | 2.98~3.32 3:08~3.4 | 3.0-~3.4
slow waves I e T
(sec.) | Average 3.42 3.32 3.22 314 v 822 3.20.
Duration of | Range | 0.2 ~0.96 |0 ~0.66|0 ~0.8 |0 ~0.58 0. 06 |0 ~0.7
spike bursts : 7T
(sec.) Average | 0.5 0.41 0.41 020|031 0.36-

3). Measured values of periodically observed electromyograrn in Ileum after
Intravenous Administration of 0.2 mg/kg Metoclopramide

Measuli'.eme;nt control J~2min. | 2~4min.| 4~ ¢min.| §~8 min. .3 ~ 10mm.
Frequency of | Range 3.4 ~3.8 |3.44~3.9 | 3.4 ~3.5 | 3.22~3.44 | 3.26~3.4 | 3.18~3.36
slow waves e
(sec.) | Average 3.56 3.64 3.42 3.31 o 18.36 3.29..
Duration of 1 Range 0 ~0.76 ;0. ~1.16 |0 ~0.72{0 ~0.72|0 ..~0.96 [0 ~ ~0.82
spike bursts ——
(sec. ) | Average 0.53 0.6 0.47 0.45 - 0.5 0.43:.

R+ IRIBIER D hEC A 5 5L L, % LHbDTHES. s SR Y

@ thythm (3515 Ti218cycle, Zelf Clita~
18cycle, [alffTix10~13cycle . & /N F 4T ¢
CHEWE DR LT 0B Egh_T\ 5,
B 5 OWRE TR % A\ i Tk o b
Twb, b+ 1815 T3 ~ 5 B Hi o v
2L, 1~2mV jitsofEolisc 1 ~2 o
AL 2R, TR TR X0 - mEE
FhA EM—O R EHSNERL, 1 ~3mV ok
ORI DA A 2 OTER IR TS0
ngEsh, 3~ 7o MNTHAILEL { # i
2 ENB. AL 7EAOIRIN 0.5~ 3mV T
B, Thid BT BT 5 BEOE O gradient 1o

AR ORI B ’C%mﬁ@e@ﬁt B,
PRI R B NG & TV MBS RS B i fEo T
MER L, 7RA E2TORIECA A 7 o@EET
L0%H®BB. I8N, L#zel, TR
GO gL, Bl TR, 2
W LWES TR 2 BEERBE ORI U Ry
FIRIER L, —RE 2l ko ikt y 58 <
2 el i . %

ﬁﬁ*}@)ﬁ/ﬁ‘ i . ST ||
Hyoscine-N-Butylbromide, H-N-B. (. 1mg,fkg ﬁ?j
EIC X b B2l o R Rl s iRy, F
22l 3s X OBl IO IR LS TR,
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Table 6, 1) Measured valuei of periodically observed electromyogram in Upper Portion. of
Jejunum after Intramuscular Administration of 0.05 mg/kg Bethanechol Chloride

Measurement control 0~2min. | 2~4min. | 4~ §fmin. | §~ 8min.| & ~10min.
Frequency of | Range 3.14~3.46 | 3.51~5.08 | 3.4 ~3.6 | 3.4 ~3.6 | 3.5 ~3.7 | 3.4 ~3.6
slow waves
(sec. ) Average 3.26 3.78 3.46 3.5 3.57 3.44
Duration of Range 0.24~0.66 | 0.64~1.52 | 0.8 ~1.8 | 0.54~1.3 | 0.42~0.98 | 0.4 ~0.8
spike bursts
(sec.) Average 0.48 1.11 1.12 1.0 0.72 0.6

2) Measured values of periodically cbserved electromyogram in Lower Portion of
Jejunum after Intramuscular Administration of 0.05 mg/kg Bethanechol Chloride

Measurement control 0~2min. | 2~~4min.| 4~ ¢min.| §~ 8mtn.| 8§ ~10min.
Frequency of | Range 3.18~3.96 | 3.06~4.1 | 3.22~4.4 | 3.2 ~4.28 | 3.16~4.2 | 3.12~4.5
slow waves '
(sec. ) Average 3.44 3.66 3.62 3.5 3.5 3.48
Duration of Range 0 ~1.04 | 0.2 ~2.0 | 0.4 ~2.04 | 0.4 ~1.4 | 0.4 ~1.32 | 0.4 ~1.32
spike bursts | :
(sec. ) Average 0.76 1.3 1.08 0.92 0.80 0.85

3) Mesured values of periodically observed electromyogram in Ileum after Intramuscular
Administration of 0.05 mg/kg Bethanechol Chloride

Measurement control 0~2min.| 2~4min.| 4~ Gmin. | f~ 8min.| & ~10min.
Frequency of | Range 3.36~3.9 | 3.7 ~4.34 | 3.6 ~4.64 | 4.16~4.56 | 3.3 ~~3.76 | 1.14~4.66
slow waves S e S v
(sec. ) Average 3.81 3.99 4.2 4.32 4.5 4.36
Duration of Range 0.64~1.3 | 0.7 ~2.04 | 0.33~2.0 | 0.88~1.96 | 0.7 ~1.96 | 0.5 ~1.94 |
spike bursts f
(sec. ) Average 0.81 1.08 1.37 1.5 | 1.2 INTE

W1 2 B E s\ T HN-B. i X b
RNDOETREBNA AT Z2HEORA O~
ERIBNTW B,

AP\ T HN-B. 13 _ESZelic iy
R, FTHEBs X ORI Eys i
S, HERCIBEETERV AR LS L
DTHA 5.

Isopropamide, iodide Isop. 0.2mg/kefFiEic X b
FATE 2 — 4 43 & b ZBGOEBEA ORI
BHER L, B TEBE0—24 X b A
FlZRT. A5 7 BRI E 0 —2 4 &
hZEls - bl & ER CERL, HilEo
Te{ A Z7BRHET S, ZBBTIR0—24X

D, BT 8 LB+ D RITEH TH D,

Metoclopramide, Met. 0.2ng/kgiikic kb |-
W, THRERS IOMEBTIR2 —45L ik
WRM ORI, A 7 BERHSRIL
MNBTIL2 — 477X VERZRDDH, T2l
B LOEE Tl LAEHEO B4R, Met
NG OB A ST S B ER AR D, el
TEOIERIEEL, T2, @S ci sz
iF EEB TR,

Bethanechol, chloride Beth. 0,05mg/ke ik
I DB TIRA A 7 BEFRINIE O H I fo E A
B, TORRBRERPOEELX L2632, =
DEL vE B T 0— 24, Tl Tk
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0— 44y, [BIFTIL6—8TEHICHE RS,
Beth. /i i JiE3 BETTAEIER (2805 T 5l
{, Zo%hFix kiEBTo—245, THzEET
0—44y, [EETIE6—8HicilHbhb.

F) EB%

BT OB & 7%+ ZiRlE L OVDNEHER
Bozler® |:fifastEMigne & v PGB B &
Slow potential % Spike potential XKL, 3
Ambache®®, Biilbring®~2, Holman®"2®  Burns-
tOCkls)"m), Pmssersa)su, ﬂﬂism-w), EEI:":H)?G)'H)’
P, B, R (™™, SRk ()™,
FREES™, A5, S & b #fast s X Oiian
Wk I D ERY AL A RS L e, SHEMiofE
JiTe O 2 D4l X D BT R & D
», EBEMOHSHC W TR HK—ShTw
felo.

FENAD 5 | B A FIH L CHEE o RANE
(rZ&W)#% Slow 1, Slow J% 1 35 X O° Spike
CoBEL, HEMREYPE, QF, RA, s
SHEELTW5. Slow 3% I 1% Spike i fEoT
HBLL, HrcHiAH Spike Joirsd EHHE—HL
TRBAAA, Wik Slow i I o Z T Spike i
BB bR\ EdH D, —TJ5 Slow ik
I 1 ~% mV, B2~ o0fc, % L Spike
bursts DFH & —F L TAH B Slow o -7l
¥ X O ific i3 Spike BCEEHREE 13 kT, FRE&
& BT F AT E e B A Spike RN T L AR
LT3 ERRTWA. £ LTHERC Slow 1%
Bozler, Biilbring®", BB DI L 72 %
Prepotential, smooth contracture * fH35h, Slow
P LR A2 2 R & BN LR Z e — v
L CRIEREE LT s\WT, NIELA %
££5 Slow jkiciz Spike W fFAETHZ 0 b
phasic contraction #ifcdpHEl+5 & /LT
% Slow i & —F 2% LT 5.
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SEEAO B 13 /NG DB A [EE L TSt
jci ¥, pentobarbital sodium 25mg ke FHiR P
SHUTHBR R T 5 &, HAERDNE EHT—F
AR BBV EALIE R L, NG Tl C i il o e
PR L T B 2 — T ORI TN A iR
mElzh, 7T—8HTIRThyigREIEL, 15—
20 B X FRERRT O RTB b & D, 40—604) ik
BRI LWELh 280 DA 035 5 L ik~ T
W5,

AWFFE 12 5 W Tk fifh ol ¢  Pentobarbital
sodium fE20~404) D[] C Slow J% I D HIH L T
W BTGB A ORI & L.

Biilbring®® L& L& o bR\ THIFEAN
EEAHEH LT, AAA 2B s
G BENNRH Y, FOBREXASA 7 BILOFE
B SBART BICOR TR X 7o % LT
5. 0¥ reELLTHIEE NEOH
BREEFTHEBEL, RIERNLS XA 1 2
BRI 2RI L, A oOWTHRRL
Te.

WL X CHEZ AL R X OGRS E
R 5 v B E U A s B & TR AL
I L TR, EEEATHRM O E R &
AL 7P iy, Rk RVGEERIERZ D
BEENRD Y, EHoMELRG, BT
R#M L ELCTHCEOE D (Fig19).

Wiggers* 23,0 MR IC T 1 2 S 20 D
TGS D IR A TIe>TLIK, Cranefield®®20,
Hoffmann® oW 5 B < X % OFEBIEL
COWTORRSEE, F*Pix T h e LR
VR IO LEEM wiig LT b, T TR
GlEfmoFE L LT, EEIHEE TTh L,
Spike ¥ L o¢ Slow JpiEici&GE S h, B
OEMIKE L, BEENCHT »%EE Licicska
Bohs ElbhTwb.

 h as Lt B [ e

Fig. 19 Electromyogram of Small Intestine by Means of PlatinNeedle Electrodes in Rabbit
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AR % o s s Wi dh o 501 B = 5 11 3

MW MMW u“J 4 W N‘ Y
VMMM Ay A*VW

Fig. 20 Electromyogram of Duodenum (The time constants in the upper, middle, and lower
figures are 0.3, 0.1, and 0.03 sec. , respectively.)
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& BECRIERAE B & h e P 35 X OEE B 20
Hh, R XOHEIEF EhTwWbioLE
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A 0 SO BF4E CLE 708 D JIfa A3 8D €T — o
BUE RN 2 T2 LB S e — 2 0B o Ciio
Mla2ZH firing LT3 E# 2 bh b k-~

T %, BGIERE IAOHILOHE Tks|

SHHHXX 0.2mEE TH Ok & XhTWh5.,

D2 20BF% DS, ARBFIEC H - Fe T o HEE-

T eAT U5 [ B ke, fEmo & s s
DR OO ZET % F Lt hid 2 5 L HE
SEHIED M, Fhio o THiET s L3
| T

AR+ — R MM B A (3 U G
BT BB, I ER10.03~2. 0sec, piffids
RTWB X5 Th%. R0RTML, /NEFEE)
EALEHIC Y D, EERCE 0.3sec. &5 L iRl
%ﬂ&bﬁﬂ*h,Az{7ﬁb4WLhé &
53% <, 0.03sec, T A -2 1 7 BERRT S h,
RBEDOBA AR TH B, 0.1sec. 245 LIk
D HAERIA & VR A <1 7 BEHBERE LM
PITEIE T & B IS BN AL Jic ke B & I
THESCBbh, ks LOA 1 2 ok
CHLTWB EEZBRS. > TR R
JERE 0.1sec. & UCIBBYEAIA ML, ks
LA RS 2 PR THE LT,
Hyoscine-N-Butylbromide: 7% (19584F) #%
H-N-B. o {l{b4 X iz 13 % M A
LChlk, R (19594), 118 (19594) 73
B - T fE XA T, BT (19614E), &
D (19614F) A XRIBLE /NI Bl - e
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DT 19644 LIRFR I, IR 5 55+ R

BXHBECIEAL T, RPN Xkt

s\ C HN-B. o il < bR Ofhe. W
v H-N-B. (3G 0 i8R f] A dRIE X, —ii
NG SR 2R B X DIE< L, WA Rs G
DB T LK B LR T B,

H:N-B.. o/NBHER e RT3 e o\ Tk
HBoIL, LR OERL D Y, HHERC S
Ty /N & TR B h T B B b B R T\
X 5T, 1 2ERICEHT, H-N-B. 1 ng/kegklif
PITEGHR BOERIRE,  HRi1 3 X OF Rl K%
FERH Bhvgy (R, @), v FEHE
Bic 35\~ T H-N-B. JEM#T # 3 ~ 5 4 CH K
@ Spike Fg/4: %A L < MR L A28 2 ~ 3 /3 Tk
T5 (FE), 1 3 H kT 0.4ng/kg 35 X OF
2. Omg/kg G C X AIRAYIC 1 BED Bk ds X O
B D BRI 232 D, L TR
B B RIRE o RIS 1 72O Lk T
faniZi bhis (GEE™) tZ5WErh 5.

H-N-B. oI55 i B8 3wk X
ML BB BT3B, L LEibol it
KoEonOMECREITH D0, FHHMD I
TRFWARPELRD Shig O nEkT 50 1,
DE2WTE, RER UL MIHBMBAL
’ﬁ%}: L2 Hh, TZTIRSEWBZ ERIITTS
i‘é@ﬁa‘["‘*%f‘f%f;m

Xylocaine viscous: Jacquemet et Liotta®® 23
Xylocaine viscous % Duodénographie hypotonique
I\ T Xylocaine viscous o 47 Jiifk A #ifr L,
manometric iR sz, Kreissmann®® |} X g
SR 2 9 Xylocaine 232> Tonus DK F
Zhichbl, Antrenyl :offF X b i<
hypotonic Jesh e i- L& L T\ 5.

AW B\ T d Xylocaine viscous {7 H]
X )R RSN b e b
BN iBs Bbhies, H-N-B. tofEHhic
D IR GCEENEE bbb o s X B,

Jes gl 38 X it de ¢l Xylocaine vis-
cous > Hy(}scine-N-‘Butylbromide EopFE

D55 A iR < U S, R I X B
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121 XKylocaine viscous ik HCH S &% 2 5.

Isopropamide iodide: J%¥37J @ X 2AHFEE Tk
Isop. 3/l @I OBIES $7=D L, FD/h
1% BaE el H-N-B. I bR & i~
%. Isop. o /NEFRERIC BIETEH icowTo
WA BT E T E it

AR I\ T Tsop. DFRO/NEFERIC B
ETREC OV oG T, D0 ANER
5 XA & —F L, DN ER) ke
Wdbot#ELSD, FOEMIMBEI—24 5D
R B, EHNETI 0—4 4y, [BIETE 64
DABSC 5 Wi B, i 0 — 2 4y 0 B iI%h
iz Isop. mﬂk$wﬁﬁﬁﬁﬁkﬁféﬂmf
Hh, 2T 0—64, [HETIL6 5L
B a#’ﬁlb }1]! ris”xb?i\i‘iul“ﬁcu‘ll 'ﬁﬁm‘{% ﬁfﬁk ?{j'f

HIEMRET Tl L, WilEMEOER, il L

I3 o BN R N EIE U, B h
TT%%Jﬂﬁ@mwbmbn%u&%%xbh
CWThHbHH d oy

Bethanechol chloride @ Z5)H5™ 5513 X #2112
Beth. o /Ngic Bus5 8 et L, BRs X0
SREh D U, AR O i A e e LB, P
ST A e S W 1731417/ B Rl o 1 LGB L1 1/ o
Wiz LT, Beth. oo BHERC B4
WO T DI &L Bk, KB
WEE ORI, RIEORIg, A1 7 ok
BT B B & ST B,

AF9E Cix Beth, {0 —249 X v /NED i
WD A <A 2 REFHER R O IEE 2 L 72 6
L, oY RERNOEES L7592, =D
bk el to—24y, Tl co—4
75, BT 6 — 84> Thed EHWic Blbh b,
Isop. tHfflcz Edima B EBbis.

Metoclopramide : Beganson et Grivaux®? ¢
Met. JEGFO ML b3 % X A -7 BF
YECILY - IR 2o U Y AR O
W, EREO KM IITEESR BT WA, £
DED % DPFFETERENI® | i i x W
R B A T E 4, o TR
ozl T bis kbR T WA, P
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Met. 3/ @B 2 5E S, NEES) L IT
BRI RTINS,

AP I\ T R 2N TIL Met. il 2 —4
ar X0 IR OB, A S 2 BRI OB
HOEMARL, TidEhTi2—44 X h iRl
FIAD G2 R B HIA A 7 BERFRERE N S
DOFEFERL, BIBTE0—24 X hRERY O
TG AR D HMA S 7 PR N —E U
W ZoHis b Met. o/NEIC BuFEBUE TTENE
vk bizelncis <, TRz, BT —EL
Lo rEz %

IR oEE . BBl Te ~ 84, Tl
B Cix 2 ~104, [EETiL 8 ~104r Tlc b FHW T
BB, TIEB TR A S 2 BRGSO IERT
Fifzeno Fhok b BERC BB A, L
AT Isop. Beth, L WU &N ZLDHE H 2
5.

BIOIE XiRPRP%E

A) EERFR

16 DGR (kT 2.0~ 2.5kg) #ifkEo
Wi Lic vz, Tods EERRT 12~ 24 [ i £ &
ot

B) EERBEE

X 2E - JZKX 0 1,000

XHE : HEDRX 193A

BEHA HZEDT AA1R

A A4 DL SFr T AT —

H AV I 3 i

g 797109 2216

No. 15043

i 7 4 L & : EASTMAN KODAK+X

EIE © 90K V-~ 100K V

ERM © 3~8mA

BEER @ EEARHE YU L. Bibibs
R EE AR 3801, FOily E10m
D2HDT 2 VA TOEGDHYE, 20T 2
AWDRNC 6 Y Glod 7+ » 7 AR ZHC L
To. 72 VAR LicorEn X v ks
RiTy%eT s L HTH S (Fig. 21),

INBE AT BT o3 U AT A INFESERE 4

HAREZHEMHRF S B51E BlLE

Fig. 21 Modification of a Conventional Rabbit-
fixing Table (Kitajima Dissecting Table)

HERz vy, by (=), 2 + 5
K7v7, Op B _#ILHLT:.

AU A S FE Y4 R20% WV ICTEIRL
fob D v,

C) FERHE:

IDIRIN 33 2

Pentobarbital sodium 30mg/kgic T %¢ 5 2 G IREE
B, SR LRIESCIIEICEE L, EpY)
Pl CBIEL, BOREHIC A2 PSR ¥ Fok
Wi+ IRBCIEAT S, S T ABEINEEA
Ry 7DD Y SHERREAFIC 4 P SRV VTR
BiL, Op EAEWC O Rv<u¥LT. o
Sy Zi20% wiv s ABERIEAL, ThY
FE L, T O TEAFD= » 75T L,
Sy W% Oy 35 X U830 w7 A RIS S
#, SV U APHED 2y 2 RWTS Y S A

A

T Vinyl chloride
Bag

Bariumi
Meal

” Metras’
E’ :& _ICaI;heter
Op mp— *!Ck —{"'"J=$ Rabbit
Duodenum

Fig. 22  Apparatus (Bag) for Infusing Barium Su-
spension into Small Intestine by Applying

Pressure
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Z+IRBNCEAR LD S, BHbic Oy OFER
%L LAY v Aok BB R BRI ER
CEHFER LD D, TORDS y 7 DI
DBOZRREL L, NTHRBENCHEL ) 7 A
WHELET B X 51T 5. - OREZT/MER~T
AT B Y T AR 300ml~400ml &3 55
MR EROWML THB.

2) FEHoWE

Hyoscine-N-Butylbromide 0.4mg/kg#%i¥, Isopro-
pamide iodide 0.2mg/kg #7{:, Metoclopramide
0.2mg/Kg FHERF D% 2 ISV TEHR L Dk 4 34
&, W\T5~64, 109~114yD5 5 5 HD X
MR 2 Y 5.

R X OERFERROXR > * 7 4 L 2eo
WT 302 =M+ TOH, =Rk X0 E

Table 7. 1)
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BoBEREZNEL, EFoMECO>WTHRTL
Tz

D) BFoERE

1) FEH o

4 ) Hyoscine-N-Butylbromide (Table7, Fig,
23).

H-N-B. 0.4mg/kgffitic & b +—d50, 2B
LFOEBIEHEO~ 15 L h—RLUTBVT W
ik Rx, SEBHRGES), 4ERhEE
L, BRI~ 2 5 iESRTong 1,353 L
TW5b. ZORRRREITI0O~GEB T ERC R
bis.

m) Isopropamide iodide (Table 7 Fig. 24),

Isop. 0.2mg/kg MHIEE & b+ 460, %W
L OElg ot s\ T, H-N-B. f5iE & Ak

Intestinal Tract Width after Intramuscular Administration of

0.4 mg/kg Hyoscine-N-butylbromide

Measurement control 0 ~ 1 min. 1 ~ 2 min. 2 ~ 3 min. 10-~1] min.
Width 8.5~10 10~11.4 10.3~12.3 10~11.7 10~12.6
Duodenum
Average 9.0 10.5 10.4 11.0 11.3
’ Width 10.1~12.3 10.3~13.5 10.6~14.0 10.6~13.7 12.3~13.5
Jejunum
Average 11.4 12.0 12.9 12.6 12.9
| Heum Width 9~11.1 9.7~11.1 9.3~11.7 10~11.1 10~11.4
| Average 10 10.3 10.4 10.4 10.6

2) Intestinal Tract Width after Intramuscular Administration of 0.2 mg/kg Isopropamide iodide

Measurement control 0 ~ 1 min. 1 ~ 2 min. 2~ 3 min. 10-~1] min.
Widht I1.7~13.7 11.1~13.1 11.7~13.1 10.9-~13.6 10.3~~12.4
Duodenum —
Average 12.6 12.2 12.4 12.3 12.4
' Width 11.1~13.0 10~13.0 8.6~13.5 10.3~11.4 10.3~~11.4
Jejunum
Average 12.0 11.2 11.0 10.6 10.8
n Width 9.9~11.1 8.9~11.1 9.3~11.0 9.0~11.4 9.1~10.3
eum
Average 10.9 10.3 10.4 10. 4 9.9

3) Intestinal Tract Width after Intravenous Administration of 0.2

mg/kg Metoclopramide

Measurement control () ~ 1 mic. 1 ~ 2 min. 2 -~ 3 min. 10-~11 min.
Width 10.5~13.0 9.6~12.4 9.0~11.1 8.9~10.5 8.6~10
Duodenum
Average 11.4 10.2 10.1 9.9 9.3
. Width 10~12.5 10.3~12.7 9.0~10.6 8.9~10.3 8.9~10
Jejunum
Average 11.0 12.4 9.8 9.5 9.6
Ieum Width 13.1~14.1 11.4~14.3 13.0~14.0 12.8~14.4 12.9~~14.3
Average 13.7 13.3 13.4 13.1 13.1
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A Control A Control
B 0-1 Minutes after Injection B 0-1 Minute after Injection
C 10-11 Minutes after Injection C 10-11 Minutes after Injection
Fig. 23 Cineradiograms of Small Intestine in In- Fig. 24 Cineradiograms of Small Intestine in In-
tramuscular Administration of 0.4 mg/kg of tramuscular Administration of 0.2 mg/kg

Hyoscine-N-butylbromide in Rabbit Isopropamide iodide in Rabbit
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Jejunum

Tieum

Duodenum

line:
measured
point

A Control
B 0-1 Minute after Injection
C 10-11 Minutes after Injection
Fig. 25 Cineradiograms of Small Intestine in In-
travenous Administration of 0.2 mg/kg Me-
toclopramide in Rabbit
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e NEEEY RS Bl oETh . 15
BRI LA OERZRL, b i
ET ORI 0~ 14, BTl ~

345, BGTCIRI0~114TH 5.

-~) Metoclopramide (Table 7, Fig. 25).

Met. 0.2mg/kg #4150 ~ 140X b+ 485003 &
O ZENG TVRTESTIT & e~ CURTIRGER), 4> fikeE
BniER LD, 100 BCIXERTHiERE D
R E LR B2, B aicE
BITHERRS Dha. BERCSWTRAT 5 &
T TR 0~ 147 X b BRI A Liho 5
B3, WO & i 2 DIFEFIEE S 7B, 22l
T 1~ 25 & D IEEERD Ui, + 1605
FRE10~115r Tl b Ped L i B, B Ci1x2~3
o & IR RESA L, 10~115T712~3
o ERIRETHB.

E) #H§

FRONEXERG : KRN XHBEAR &
[FEkClfRic X >Th, R-—EEDR—HBITH
—FTRHLTEL TS, FHEBPbRS
IREED) A7 B, — R U T SEREE) 2R 5
Nilg0lg, EETIHELCTWB LR A Kl
A THLD., —HICIT AR 0z 5 AT, BEINA
{, DM, EXRZZDHBEETHS.

IREMRER), HEEEDI—RLTEOh W
s, ECED LR BGERE . e Lo
THREIGER), 47 EikREE D IEE W ITE L T 5B
Beanbdh, coflBaniiaokiBibhs
2, JBPNC R RN S i % < R, S ) v
A E G~ OAR LS TR, Z offi
R 2 U IEM S B0 DRI & U TAqEY
7o O TR O X8 5 BE Tz,

— 2 wEICHE LSS, B ARG
OBREL, BEEGELELE 5 08 R &
LTk b, HEEOBZCEAREYL T, —HHH
B Dh, SREELER O X AR wTREcH D, ch
b o RO R 2625 « P IREE fe o
T, IBEEAMIET A Lk b, 3K/ N
By JuEd e Bl AR L L.

NGNS THESRETH b, NEoBE
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g & [l —EB i o\ T %’i‘!l"f-'ﬂfj’ ~ MET 5 & FEIRELH]
WIc B b2 igl RO ZERZRD S, Bk 13—
R SRR A Fo B TR D B\ BUE LR &
ERIRTD. FOEERC W TIIEE 5
BRI E At & 5 & ABEE Lk T
5. /NIB O [FE-—HAL 0 B ER 0 X R Bk £
WOEEHIMOTNBHDTHS 5 LB ICHE
EHE, Do R—f o EREEES 5 &
NMEER DR A B MNDS Z EBHRSTHEA
5EE2ZD

$%mw& M3 B R 7o X e s

H AR 2 50 4 s & MR 53138 6115

N & Uik nARRER NSRS
wﬂﬁﬂﬁ%& SR R/ NEsR RS, Eﬁ¢%

”%h%ﬁbo# AgeciTisottkist
- fuJ%»J%“‘L L s A = LR AMIC
ﬁLTﬁﬂOt%ﬁm@%\Hﬁv FOHHE
LT, SEOEROML MR N NE4 &Lk
L, NERREF D EE D e L < MBI LR
HERD LS ETHZEXRHTHDI2DTHA
5. SEO &/ NG REREE N 381 % 35K
O WEE LT B b I ERINC T Ie ok DT
5D,

A
% ‘H& ‘

A Applying 27% w/v Barium Suspension and Tube Voltage of 100 KV
B Applying 27% w/v Barium Suspension and Tube Voltage of 120 KV

I||"""1|
) 4

Suspension and Tube Voltage of 100KV
D Applying 20% w/v Barium Suspension and Tube Voltage of 120KV

C Applping 20% w/v Barium
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E  Applying 16% w/v Barium Suspension and Tube Voltage of 90 KV
T Applying 16% w/v Barium Suspension and Tube Voltage of 100KV

H

3

G Applying 16% w/v Barium Suspension and Tube Voltage of 110KV
H  Applying 16% w/v Barium Suspension and Tube Voltage of 120KV
Fig. 24 Study on Optimal Condition to Make Radiographs

AV Y MG S X ORI A ¢ AR L
ﬁ%ﬁﬁU?AWﬂE%%Eﬁmim&&mo
fo. AAF VL BE2TY wiv, 20% wiv, 169 w(v
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'TJLﬁF.E‘(., EIEG# KRB CIZEBP E TIKA X

, BHEEA80K V, 90K V100, KV, 110K V,
1mKV1ﬁN s DN ERE A S EESk D FdFic
DWTHE Lz (Fig 26).
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HEHl o s

Hyoscine-N-Butylbromide 377593 H-N-B. |3 A
N DR EWR D 3% i < 3 5 23T DAETIR IR
BIFHRHEIRT 6 ~33mo B oZkic s ¥F5
ERNT A, BRI H-N-B, 1ml i X b
NPNE ORI ERC R L, S0
Dl 1.5EIC@# LT ic &N\ 5. ABFET
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VR R N D R % Rl —ifAric o W T = I Y
THMEL, HE41~20kiE, fheksyTbik
SHiiom 1.3 5 HKE RT\w5.

Isopropamide iodide J#57/%% % Isop. fHiEIC X
h XM IETERE, NG R IRAERY © Bix
NEHET R IEIL, BB TEIRRL 7
HEMMSH B L 51 ERNTV 5.

ABgE O FKBD N DI E TR DT ORGRE T
b kR o R R L, R LS
# 0 — 1 /e iR b b oL R L, %8
Bcix 2~ 34y, B TIX10~114 CTREEOME R
L, ERFAEZE TR & Bk RS
B,

Metoclopramide 37390 X juid Met. BEIC
I b NGB IR o AR L, FORE
i Isop. X bifilo.

SEOERTIE, TR T FEOHEM %
AL, FTHREB T 0~ 14 X b iR
e bich, HOFEEE &b FOfEMITEE
H10~1140CiR b iAot BB TIiEl ~24 %
A ORI ERL, 10~1140T FRE R
D AR LTS, BETR2~34545X hikd
DEF %R L, 10~1147T b Rk 2 R~

FIVE #BiER LUHR

1) W5 [ EREZ A, RETEERS L
NGO OMER A HIMERE L, FHoEE
oW HEEE, BRfL .

2) FTIRBEBEMIEN E £ h e BET
DAL ZREE L e Y, REAE2.42~3.14
B, 2720 ThHh, A s BEEERE X
0.1~ 1.2F, EHy 0.4fCchot-.

3) IR EERE X o BT A H
B L, +IEBNC EOEETN A P 3KV
VFERFBAL, VVYFERBELTI) 35°C~37°C
i U7z Xylocaine viscous 2 ml A, ii) FE
K1z Hyoscine-N-Butylbromide 0.4mg/kg 51k,
iii) Hyoscine-N-Butylbromide 0.4mg/kg #5{1:104)
Bim A2 SRV vF R L T3~37Cle iR L i
Xylocaine viscous 2ml #JEA L, =i BOIEH]
O+ ARG IEEIE A BE T o WTHRET L

HARES R RESEE H31% BLE

7=,

4) i Xylocaine viscous % 2ml A 3 %
ik, +IREIEEYE AL ORI O R
CENTHLPERDMHE R AR Lich, ARA 7
PR I R E L RS bhichofc,

5) Hyoscine-N-Butylbromide 0.4mg/kg ffiyic
I b, +IRBIEEYE AL O R D M IE
L, A1 7RG B EERMG L e hi gz
iR b ot

&) Hyoscine-N-Butylbromide 0.4mg/kg #5{1:10
SHBRCENFEERCHALTHL Y VFHELT
IniE Xylocaine viscous 2 ml# 4515 PN A,
T RBEBEA Y HET S &, RERILIER
RSB D & 0~ 2 P ICir B IEE L, &
A3t 2 TERROR ] 123 I BEHE L 7. Hyoscine-
N-Butylbromide %3 I 0% Xylocaine viscous fif i
3815 O EE) A 5 < I LT IR ISR X R
HECHEHTHD EE 5.

) N OFERE X AR OKBEIP 7R HEY
EL, LERZEl, TFEZEN s X ORI {EETE
firse #HHERE L, Hyoscine-N-Butylbrumide, Iso-
propamide iodide, Metoclopramide, Bethanechol
chloride oJffTERIC RiZ3 B L BRI IRZE,
Rt

Lz, TFEZE s & O EEOEBE T
ZREBoZh AT, REREBO BRI,
RFfRER DR A S 2 RENEET 5.

LRzl © EBYRAL OWRBFINE 2.54~3.46
B, F193.0580, A-SA 7 BEEFEER X 0.1~
0.42F, F150.358CTH ot FHZEWOIEEE
RL o 3. 14~4. 168, F#33.45F, A<
A 7 BRI 0.2~ 0.9F), F50.4280TH
ofc. EREBEAOWREAINLS. 40~4.508,
SF353. 7980, Aot 2 BRG]0, 2~ 1. 908,
F50.618 T, Th bOFEREAHMAIEL < #
DRz Eha. BB AL+ b EE
A tric i > THER L.

&) Hyoscine-N-Butylbromide 0.4mg/kg f5i:1c
I b, EEZelcud R & BT R
0~25 X Vi EMCERL TV B ERLE
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fEciind, Tl BB TRRBA LERN
W RS 7 BRI D\ T B2, F
#ZElm s L O EIBOMhIc s WT  FoFEAYER
3 # e ot

9) Isopropamide iodide 0.2mg/kg fiic X b,
LERZEN s X OV T 2 ~ 4 N iR iR
ENCEEL T\ 5 BERREETREL,
G T 0~ 25 & VBEDIER B, A3
A 7 FEFFBOR T L3028, TFiZe s X otmEllg
TO~27rX DML, FELVHHIAST 2B
WL, LMt o~24, F#Hehci
0~274y, [EI5TIL8 LML DA LTS I
<Hlbhi.

10) Metoclopramide. 0.2mg/kg i & b i
22, T, EEofhicksueTh 2~44
L O EREEEER L. o8 b LS T
2~84r, THZEMTIZ2~10%, EH TS~
10Tl EHT, @RI DS ks S
TR BRI,

LA TR A 1 7 BRI 2 ~ 4 40 X
DIERT 2, TR, B TRERRRD S
Highote.

11) Bethanechol chloride (,05mg/kg ik iz X
D, B TRAPHEO~245L D, EETIR2~4
7 & D IREROIER 2R Tc. BT 5
DR % FBdthsh B L R L b A <1 2 iR
FoEHRE ] 0D 35 B T JIE o & RaD Yk D FRIE S BT & ©
Wi, =R THREOBRERLL. & ORk
Zlex EREBT0o~25, FHElTizo~4
75, G T 6 ~ 8/ Tl b BAE TH ol

12) FFRXHT==<t, P = — a8l
w7, Oy WA, AFFKV VT, Xfgviv
4 A TN E RS L, NEOW
BIRAWEL T, FEHoNBCRIFT S S
TRSHH Lic. £ OBRFREE A IE R s
BrRR L0,

13) XML, Vv A5G, B4
R THRES L e, RO/ DB R 2 X
CHBEHED X 5 fsefb L LT, Vv Ay
ERER, REPEEEREERSE L\HiDdT
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HBR RSB E LR Lo, XfEvraA
A DRERC20% wiv, BB BN T
RIBETH 5 & & iesgtt &L Bbhi.

14) B LIEXB R 7 4 L AK2WT 1,58
b e —=2 <28, + 24605, 2l X oo
—IEMALD IHEF R A BIE Lic b o & e & b,
I AER OB EEC ST L AN 1 = <58
DBz X HE L.

15) Hyoscine-N-Butylbromide (.4mg/kg #57kic
L0, BEO0— 14 TNER—R LU TEa v X
Sichlate, HSE L~ 2 pwitigg, 2
B LU EIGOBERIEAL, @E 1.3f5eEL
T, :

16) Isopropamide iodide 0.2mg/kg fFjFic kb
a8, el X oMl el o
T2 B o AN =15 R 1) I A AR VRS = (a3
itz EEEt B co~14, ZEce~
341, Bl TIO~11% T $4 ofFE 47R L
fe.

17) Metoclopramide (.2mg/kg i X b §:
B X -+ f& s, el cEBniERE D, 10
D~ TRERTHIER E ), 2 NER—F
wEhE T L 5 e Ras, BER-+ T
0~ 14X D PoffmzrL, I O
FAEME D, BETIXL~240k vV omEax:
RLIO~114r TR RPOFEEC S », BT
2~ 347 X DBEEE DA E R Lic A 10~1147Th
bi s ATy e

Mie#oclEs, ANEoBEY 2o, JBEL
S B A W o B R R s Ol
P HRAE, THEB R o e BRI R 2 T
ERRELEE M D BHERED T L LA RES
Pz b Bl oEediL 4.
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