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The present study was undertaken to investigate the effects of aminobenzyl penicillin
(AB-PC), methylchlorophenyl isoxazoly! penicillin (MCI-PC), and 6-aminopenicillanic
acid (6-APA) on the contractile response of guinea-pig gall bladder. Both AB-PC and
MCI-PC remarkably decreased the contractile response induced by transmural electrical
stimulation. 6-APA also reduced it, while its effect was of short duration. Neither AB-
PC nor 6-APA affected the contractile response to exogenous acetylcholine, while MCI-PC
remarkably reduced it. The reducing effect of MCI-PC is greater on the intramural elec-
trical stimulation-induced contractile response than it is on the exogenous acetylcho-
line-induced contractile response. By the addition of AB-PC, the spontaneous contractile
response of the tissue was enhanced phasically and then it disappeared with rapid lowering
of the tonus level of the tissue. By the addition of MCI-PC, the tonus level in the
spontaneous contractile response of the tissue decreased immediately, and then it increased
with a so-called contracture-like response. In such a phenomena, the spontaneous contrac-
tile response of the tissue was not observed. Moreover, by the addition of 6-APA, the
lowering of the tonus level of the tissue was caused promptly and the spontaneous
contractile response was prevented completely. It appeared again, however, soon after
with immediate recovering of the tonus level of the tissue. The effects of AB-PC, MCI-
PC, and 6-APA on the spontaneous contractile response of the tissue mentioned above
were also observed in the presence of tetrodotoxin. While the inhibitory effect on the
spontaneous contractile response of the tissue and the remarkable change in the tonus
level of the tissue induced by the addition of both AB-PC and MCI-PC were restored
immediately by washing with normal Krebs solution, the reducing effect of these drugs
on the transmural electrical stimulation-induced contractile response was not necessarily
recovered immediately. From these results, the conclusion comes as follows: 1)AB-
PC may affect not only on the muscle but also on the intramural cholinergic nerves. 2)
MCI-PC may affect on the muscle, but its effect on the intramural nerves is also not
likely to be negligible. 3) 6-APA may affect mainly on the muscle.

INTRODUCTION
ARATANI et al? reported that aminobenzyl peni-
cillin (AB-PC) reduced the spontaneous contractile
response of guinea-pig intestine and the blood
pressure of a rabbit. They? also reported that
methylchlorophenyl isoxazolyl penicillin (MCI-PC)
diminished the spontaneous contractile response of

rabbit intestine and the blood pressure of a rabbit.
We can not yet, however, see the reports concern-
ing the effects of these penicillins on the other
organs which have smooth muscle.

It is demonstrated that the excretion of these
penicillins into bile is carried out in good condi-
tion®#¥. The present study was undertaken to in-
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vestigate the effects of both AB-PC and MCI-PC
on the contractile responses which were induced
by both transmural electrical stimulation and exoge-
nous acetylcholine, and which were induced
spontaneously. The effects of 8-aminopenicillanic
acid (6-APA), the basic structure of these peni-
cillins, on these contractile responses were also
investigated.
MATERIALS AND METHODS

Guinea-pigs (250-300g) were killed by a blow on
the head and exsanguinated. The gall bladder was
removed and divided into two approximately equal
parts, longitudinally. One of these pieces was used
in an experiment. The preparation was mounted
in an organ bath which was filled with Krebs
solution. As described by YOSHIDA et al®. the
fundus of the gall bladder was fixed with pins and
the cervix end was connected with a silk thread to
a force transducer. The mechanical responses of
the gall bladder were recorded isometrically under
a load of 1 g. Two 5 mm x5 mm silver plates coated
with silver chloride was used as stimulus electrodes.
As described by YOSHIDA et al®, the electrodes were
placed, one on the serosal side and the other on
the mucosal side of the tissue and connected to a
stimulator. Tissue was stimulated transmurally
with rectangular pulses (50 volt, 0.5 msec, 30 Hz)
for a period of 10 sec at intervals of 4 minutes.
Both contractile responses to transmural electrical
stimulation and exogenous acetylcholine were
observed in 27°C Krebs solution in order to prevent
the appearance of spontaneous contractile response
of the tissue. Observations relating to the spon-
taneous contractile response of the tissue was per-
formed in 37°C Krebs solution. The preparation was
bathed in a Krebs solution which has the follow-
ing composition (mM) : 133.5 NaCl, 4.7 KCl, 2.5
CaCl;, 0.1 MgCl;, 1.4 NaH,PO,, 16.3 NaHCO; and
7.8 glucose, perfused with 95% O; + 5% CO,, pH
7.4.

The used drugs were:
Na salt (AB-PC), 1x107%g/ml-1x10"2g/ml ;
methylchlorophenyl isoxazolyl penicillin Na salt
(MCI-PC), 1x1074g/ml-1x10"2g/ml; 6-aminopeni-
cillanic acid Na salt (6-APA), 1x107%g/ml-3%x10~2
g/ml; tetrodotoxin, 1x1077g/ml; acetylcholine
1x1077g/ml ; atropine sulfate, 1x107¢
g/ml. The concentrations indicate the final values
in the organ bath. The concentrations of AB-PC
and MCI-PC indicate the values which were con-

aminobenzyl penicillin

chloride,

Fig.1 Effects of aminobenzyl penicillin (AB-PC)
on the transmurel electrical stimulation-
induced contractile response.

1-4 : effects of AB-PC(1x107g/ml-1x10"%g/ml)..
Each right side tracing of 2-4 shows the pheno-
menon after washing with normal Krebs solution.
In ell tracings, stimuli applied dots beneath each’
tracing.
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verted to the potencies of antibiotic substances.
RESULTS

Effects of AB-PC, MCI-PC, and 6-APA on
the Contractile Response Induced by Trams-
mural Electrical Stimulation. ’

AB-PC (1x1073%g/ml) did not affect the contrao-
tile response to transmural electrical stimulation
(Fig.1-1). AB-PC (8x107%g/ml) diminished it
slightly (Fig.1-2). AB-PC (1x107*g/ml) slightly.
reduced the tonus level of the tissue with decreas-
ing the contractile response to transmural electrical
stimulation. AB-PC, however, at this concentra-
tion remarkably reduced the contractile response
to transmural electrical stimulation in three cases
and showed only a very slight effect in three others
(Fig.1-3, 4). As shown in Fig.1-4, the small
phasic contraction was induced immediately after
addition of AB-PC (1x107%g/ml) in two cases. It
was not observed in four other trials. The effects.
of AB-PC on the contractile response and the tonus
level of the tissue as mentioned above were re-
covered by washing with normal Krebs solutian
for 10 to 20 minutes (Fig.1-2,3,4).

MCI-PC (1x107*g/ml) had almost no effect on
the contractile response to transmural electnclﬁ
stimulation (Fig.2-1). MCI-PC (1x10-? g/ml- and
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Fig.2 Effects of methylchlorophenyl isoxazolyl
penicillin (MCI-PC) on the transmural elec-
trical stimulation-induced contractile response.

1-4 : effects of MCI-PC (1x10™* mg/ml-1x10"g/

ml). Each right side tracing of 2-4 shows the

phenomenon after washing with normal Krebs solu-

tion. In all tracings, stimuli applied at dots beneath
each tracing.
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3x107%g/ml) remarkably reduced the transmural
electrical stimulation-induced contractile response
and slightly reduced the tonus level of the tissue
(Fig.2-2.3). . As shown in Fig.2-4, MCI-PC (1 x
107%g/ml1) reduced still harder the contractile re-
sponse to transmural stimulation and
slightly increased the tonus level of the tissue.
These phenomena induced by MCI-PC were re-
stored by washing with normal Krebs solution for
20 to 40 minutes (Fig.2-2, 3, 4).

6-APA (1x107%g/ml) had almost no effect on
the contractile response to transmural electrical
stimulation (Fig.3-1). 6-APA (1x107*g/ml) slight-
ly diminished the transmural electrical stimula-

electrical

tion-induced contractile response, but this effect
was of short duration (Fig.3-2). 6-APA (1x107?
g/ml and 3x1073/ml) significantly diminished the
contractile response induced byltransmural electrical
stimulation, while these effects were also of short
duration (Fig.3-3,4). Moreover, the effect of 6-
APA (1x1072g/ml) on the contractile response was
not studied owir'ig to the poor solubility of 6-APA.

When the amplitude of transmural electrical
stimulation-induced contractile response before
of AB-PC, MCI-PC, and 6-APA
in each concentration was taken as 100%, its

treatment

Fig.8 Effects of 6-aminopenicillanic acid (6-APA)
on the transmural electricel stimulation-in.
duced contractile response.

1-4 : effects of 6-APA (1x10"%g/ml1-3x10~'g/ml).

In all tracings, stimuli applied at dots beneath

each tracing.
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Fig.4 Effects of aminobenzyl penicillin (AB-PC),
methylchlorophenyl isoxazolyl penicillin (MCI-
PC), and 6-aminopenicillanic acid (6-APA)
on the transmural electrical stimulation-in-
duced contractile response.

Each amplitude of transmural electrical stimula-
tion-induced contractile response in the absence of
AB-PC, MCI-PC, and 6-APA in each concentration
was taken as 100%. Ordinate shows each amplitude
of transmural electrical stimulation-induced con-
tractile response at 15 min after addition of each
agent which is registered as a relative contractile
response of 100%.

CJ:1x107g/m, (2030 1X107g/ml,

(I : 3x10%g/m, I 1X107g/ml.

Values are mean + S.D. (n=6),

50+

Amplitude of
contractile response(%)

MCI-PC

6-APA
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amplitude after 15 min treatment of each drug
in each concentration was registered as a relative
contractile response of 100%. These results were
observed as shown in Fig.4. That is to say, the
amplitude of transmural electrical stimulation-
induced contractile response was 100+2% (n=6) in
the presence of AB-PC (1x1073%g/ml),
almost equal to the value in its absence. It was
reduced to 87+7% (n=6) in the presence of AB-PC
(3x%107%g/ml), and 76+16% (n=6) in the presence
of AB-PC (1x1072g/ml). And also the amplitude
of transmural electrical stimulation induced cont-
ractile response was 99+29% (n=6) in the presence
of MCI-PC (1x107‘g/ml), namely almost equal
to the value in its absence. It was 56+6% (n=6)
in the presence of MCI-PC (1x107%g/ml) and
51+5% (n=6) in the presence of MCI-PC (3x107?
g/ml). And then it was 24+5% (n=6) in the pre-
sence of MCI-PC (1x1072g/ml). As shown in Fig.
4, the amplitude of the contractile response me-
diated by transmural electrical stimulation was
100+2% (n=6) in the presence of 6-APA (1x107?
g/ml), and 99+2% (n=6) in the presence of 6-APA
(3%x1073g/ml). The two values were closely equal
in the absence of 6-APA of the above concentra-
tion.

Effects of AB-PC, MCI-PC, and 6-APA on
the Contractile Response Induced by Exoge-
nous Acetylcholine (1x10-7g/ml).

The exogenous acetylcholine (1 x10~7g/ml)-induc-
ed contractile response showed a following prop-

namely

erty. That is to say, the exogenous acetylcholine-
induced contractile response was not affected by
tetrodotoxin (1x1077g/ml), while it was remark-
ably inhibited by atropine (1x107%g/ml) (Fig.5).
Effects of AB-PC, MCI-PC, and 6-APA on the
exogenous acetylcholine (1 x10~7g/ml)-induced con-

Fig.5 Effects of tetrodotoxin and atropine on the
exogenous acetylcholine (1 X 10-7g/ml)-induced
contractile response.

b

3: control(no-drugs)
[ effect of

tetrodotoxin
(1X10 "g/ml)
BB effect of

atropine
(1x107°g/ml)

Amphitude of
contractile response(g)

Values are mean

+S.D.(n=8).
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tractile response showing such a property were
observed as in Fig.6 and 7.
AB-PC (83x10-%g/ml and 1x10-2g/ml) had almost

Fig.6 Effects of aminobenzyl penicillin (AB-PC),
methylchloropheny! isoxazolyl penicillin (MC|
-PC), and 6-aminopenicillanic acid (6-APA)
on the exogenous acetylcholine (1Xx1077g/ml)
-induced contractile response.

In all tracings, acetylcholine (1x1077g/ml) ap
plied at a black triangle beneath each tracing. AB
-PC, MCI-PC, and 6-APA in each concentration
were given 15 min before addition of acetylcholine.
Each left side tracing of 1-5 shows the contractile
response in the absence of each agent, namely con-
trol. Each right side tracing of 1-5 shows the con-
tractile response in the presence of each agent.

frroirr

AB-PC AB-PC MCIJ-PC
3X107%g/ml 1X10’g/ml 3x107% sl
4 5
[ .
* : : l : 5 min.
MCI-PC 6-APA
1X10 g ml 3X10’g ml

Fig.7 Effects of aminobenzyl penicillin (AB-PC),
methylchlorophenyl isoxazolyl penicillin (MCI
-PC), and 6-aminopenicillanic acid (6-APA)
on the exogenous acetylcholine (1x10~7g/ml)-
induced contractile response.

Each amplitude of exogenous acetylcholine-in-
duced contractile response in the absence of AB-
PC, MCI-PC, and 6-APA in each concentration
was taken as 100%. Ordinate shows each amplitude
of exogenous acetylcholine-induced contractile re
sponse at 15 min after addition of each agent which
is registered as a relative contractile response of
1002.

C:1x10g/ml, E50):1x1072g/ml,
[ : 3x10g/m, [EM:1%10¢ ml.

Values are mean = S.D.(n=10".
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no effect on the contractile response to exogenous
acetylcholine (Fig. 6-1,2, Fig.7). MCI-PC (1x10~¢
g/ml) had almost no effect on it (Fig.7). MCI-
PC (1x107%/ml and 8x107%g/ml) had almost no
effect on it in sik cases and showed slight inhibi-
tory effect in four others (Fig.6-3). And MCI-PC
(1x107%g/ml) decreased the contractile response
induced by exogenous acetylcholine in all trials
(Fig.6-4). The amplitude of contractile response
to exogenous acetylcholine in the presence of
MCI-PC (1 x1073%/ml) was eventually 87+7% (n=
10) of the control measurement in its absence
(Fig.7). And also, in the presence of MCI-PC
(8x1073%g/ml), it was 82+10% (n=10) of the con-
trol measurement in its absence (Fig.7). In
the presence of MCI-PC (1x107%g/ml), it was
reduced to 70+5% (n=10) of the control measure-
ment in its absence (Fig.7). Moreover, both 6-
APA (1x107%g/ml and 3+107%g/ml) did not affect
the contractile response to exogenous acetylcholine

Fig.8 Effects of aminobenzyl penicillin (AB-PC)
on the spontaneous contractile response of
the tissue.

1-4 : effects of AB-PC (1x107*g/ml-1Xx10"3g/ml).

51 effect of AB-PC (1x107%g/ml) in the presence

of tetrodotoxin (1X10~"g/ml). Tetrodotoxin(TTX)

which was indicated with an arrow was given 15

min before addition of AB-PC. Each right side

traging of 3-5 shows the phenomenon after wash-
ing, with normal Krebs solution. In all tracings,

AB-PC added at an arrow beneath each tracing.

1 WAty
1X10~'g/ml
2 Mw |0.5¢
I Smin.
1X10~%g/m]

! |

3X10~°g/ml

W’\Mw

1x 10";/ml

STW«J\_V’_/ ey
X | l

1X107%g/ml w

(Fig.6-8, Fig.7).

Effects of AB-PC, MCI-PC, and 6-APA ¢
the Spontaneous Contractile Response.

AB-PC (1x107¢g/ml) had almost no effect on t}
spontaneous contractile response of the tissue (Fij
8-1). By the addition of AB-PC (1x10-%g/ml
the spontaneous contractile response of the tissi
was enhanced phasically and then it disappear:
with a rapid lowering of the tonus level in t}
spontaneous contractile response of the tissu(
while it appeared again soon after (Fig.8-2). T!
same result was obtasined by the addition of AB-F
(8x%10-%/ml) (Fig. 8-8). AB-PC (1 x10-2g/ml)shon
ed close similarity to that described above, b
it nearly prevented the spontaneous contracti
response of the tissue (Fig.8-4). The effect .
adding AB-PC (1x10-%g/ml) in the presence .
tetrodotoxin (1x10"7g/ml) was almost same as th
observed by the addition of AB-PC (1x107%g/m
in its absence (Fig.8-4,5). Effects of AB-PC me

Fig.9 Effects of methylchlorophenyl isoxazol
penicillin (MCI-PC) on the spontaneous co
tractile response of the tissue.

1-4 : effectsof MCI-PC (1 xX107¢g/ml-1 X 10"%g/m]
5: effect of MCI-PC (1x10*g/ml) in the pr

sence of tetrodotoxin (1X10-"g/ml). Tetrodotox
(TTX) which was indicated with an arrow w
given 10 min before addition of MCI-PC. Ea
right side tracing of 3-5 shows the phenomenc
after washing with normal Krebs solution. In
tracing, MCI-PC added an arrow beneath ea(
tracing.
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Fig.10 Effects of 6-aminopenicillanic acid(8-APA)
on the spontaneous contractile response of
the tissue.

1-4 : effects of 6-APA (1x107%g/ml-3%x10~%g/ml).
5 : effect of 6-APA (3x107%g/ml) in the presence
of tetrodotoxin (1x10-7g/ml). Tetrodotoxin (TTX)

which was indicated with an arrow was given 10

min before addition of 6-APA. In all tracings, 6

APA added at an arrow beneath each tracing.
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1%x10%g/ml
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1x10*g/ml

‘ oy
!

3x107°g/ml
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5 min.

tioned were recovered immediately by washing with
normal Krebs solution (Fig.8-3,4,5).

MCI-PC (1x107*g/ml) had almost no effect on
the spontaneous contractile response of the tissue
(Fig.9-1). Following addition of MCI-PC (1x107?
g/ml), the frequency of spontaneous contractile
response of the tissue increased with raise of the
tonus level of the tissue (Fig.9-2). By the addition
of MCI-PC (3x107%/ml), the spontaneous cont-
ractile response of the tissue was prevented with
rapid lowering of the tonus level of the tissue, while
it was recovered immediately by washing with
normal Krebs solution (Fig.9-3). By the addition
of MCI-PC (1x1072g/ml), the tonus level in the
spontaneous contractile response of the tissue was
decreased immediately, and then it was increased
gradually with a so-called contracture-like response
(Fig.9-4). As shown in Fig.9-5, these results
produced by MCI-PC (1x1072g/ml) were also ob-
served by its addition in the presence of tetro-
dotoxin (1x1077g/ml). Then, effects of MCI-PC

on the spontaneous contractile response of the
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tissue were restored immediately by washing with
normal Krebs solution (Fig.9-3,4,5).

6-APA (1x10-%g/ml) had almost no effect on the
spontaneous contractile response of the tissue (Fig.
10-1). As shown in Fig.10-2,3, following the
addition of 6-APA (1x107*g/ml and 1x107%g/ml),
the lowering of the tonus level of the tissue was
caused promptly and the spontaneous contractile
response was prevented completely. But, it ap
peared again soon after with immediate recovering
of the tonus level of the tissue. 6-APA (3x107
g/ml) showed close similarity to that des
cribed above (Fig.10-4). There was a little dif-
ference, however, from the change in tonus level
of the tissue, namely the tonus level of the
tissue was rapidly decreased by the addition of 6-
APA (3x107%g/ml) and then it was immediately
increased over the state before its addition. After
that, it tends to decrease gradually (Fig.10-4).
As shown in Fig.10-5, the same view was demon-
strated by the addition of 6-APA (3x1073g/ml) in
the presence of tetrodotoxin (1x1077g/ml).

DISCUSSION

Using the same stimulus condition as described
in the present study, YOSHIDA et al® reported 2
contractile response induced by transmural electrical
stimulation. This contractile response was inhibited
by atropine (1x107%g/ml) and tetrodotoxin (1x107
g/ml), enhanced by physostigmine (1x1077g/ml),
and was unaffected by guanethidine (1 x107¢g/ml).
Consequently, they suggested that the transmural
electrical stimulation-induced contractile response
was mediated by intramural cholinergic excitatory
nerves, that is, it may be induced by release of
acetylcholine from the ending of intramural chol:
nergic nerves. And also the same view was demon-
strated by LEE et al®. On the other hand, the
exogenous acetylcholine-induced contractile re
sponse was unaffected by tetrodotoxin (1 x 10~7g/ml),
while it was inhibited by atropine (1x107%g/ml)
(Fig.4). It thus can be considered that this con
tractile response is induced by the action of acetyl
choline to the muscle, regardless of intramural
nerves.

AB-PC (1x1073g/ml) had almost no effect on the
transmural electrical stimulation-induced contrac
tile response, AB-PC (3x1073g/ml and
1x107%2g/ml) reduced it respectively (Fig.1,4).
The exogenous acetylcholine-induced contractile
response was almost unaffected by the addition of

while
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AB-PC (1x107%g/ml, 8x10~%/ml, and 1x107%g/ml)
(Fig.6,7). Therefore, these results suggest that
the reducing effect of AB-PC on the transmural
electrical stimulation-induced contractile response
is mediated by the action of AB-PC on the intra.
mural cholinergic nerves. MCI-PC reduced both of
intramural electrical stimulation-induced contrac-
tile response and exogenous acetylcholine-induced
contractile response (Fig.2,4,6,7). This reducing
effect was greater on the former contractile re.
sponse than on the latter contractile response (Fig.
4,7). These results alone are, however, based on
the failure to estimate whether MCI-PC acts on
the muscle in the gall bladder wall, the intramural
nerves or both of them. The transmural electrical
stimulation-induced contractile response was de-
creased by the treatment of 6-APA, while the
decreasing effect of 6-APA was of short duration
(Fig.3). After 15 min treatment of 6-APA, both
of transmural electrical stimulation-induced con-
tractile response and exogenous acetylcholine-in.
duced contractile response were unaffected by 6-
APA (Fig-4,7). Since the decreasing effect of
6-APA on the transmural electrical stimulation-
induced contractile response which was of short
duration was not investigated at this time, it can
not be discussed here. 6-APA, however, may have
little effect on both intramural nerves and muscle
in the gall bladder wall 15 min after the treatment
of 6-APA.

By the addition of AB-PC, MCI-PC, and 6-APA,
the spontaneous contractile response of the tissue
was affected with the remarkable change of the
tonus level of the tissue as shown in Fig.8,9,10.
In particular, by the addition of AB-PC (1x10°?
g/ml), the spontaneous contractile response was
enhanced and then it was prevented with a lowering
of the tonus level of the tissue (Fig.8). And also,
it was almost prevented with a lowering of the
tonus level of the tissue by the addition of MCI-
PC (3x1073g/ml) and was almost abolished with a
shifting to the contractile response like a contrac-
ture after rapid lowering of the tonus level of the
tissue by the treatment of MCI-PC (1x10~%g/ml)
(Fig.9). Moreover,
response of the tissue was immediately inhibited

the spontaneous contractile

with a rapid lowering of the tonus level of the
tissue by the addition of 6-APA (1x107%g/ml and
3x107%g/ml), while it appeared again soon after
(Fig.10). These results were also obtained in the

presence of tetrodotoxin (Fig.8,9,10). Therefore,
it is possible that each phenomenon which is in.
duced by each adding of AB-PC (1x10-tg/ml),
MCI-PC (1x10-%g/ml), and 6-APA (8x10~%g/ml)
may be mediated by each of their action on the
muscle in the gall bladder wall, and not on the
intramural nerves. In addition, the manner of the
action of AB-PC, MCI-PC, and 6-APA on the
spontaneous contractile response of the tissue differs
from one another as mentioned above. It thus
seems likely that the mechanism of their action
on the muscle differs from one another. We can
not yet explain these differences. Analysis on these
differences will be reported in the near future.

Moreover, in 87C Krebs solution, the remarkable
change of the tonus level of the tissue was observed
by the addition of AB-PC, MCI-PC, and 6-APA
(Fig.8,9,10). On the other hand, in 27C Krebs
solution, such a remarkable change of the tonus
level of the tissue was not observed by the addition
of these drugs (Fig.1,2,8). Thus, the effects of
these drugs on the tonus level of the tissue may
depend on the temperature.

The inhibitory effect to the spontaneous con-
tractile response and the remarkable change of
the tonus level of the tissue which are considered
to be induced by the action of AB-PC (1x10°
g/ml) and MCI-PC (1x107%2g/ml) on the muscle
as mentioned previously were restored immediately
by washing with normal Krebs solution (Fig.8,9),
while the reducing effects of these drugs on the
transmural electrical stimulation-induced contrac-
tile response were not restored immediately by
washing with normal Krebs solution. That is to
say, the reducing effect induced by AB-PC (1x10"2
g/ml) was recovered by washing within approxi-
mate 10-30 min with normal Krebs solution, and
that by MCI-PC (1x107%g/ml) was recovered by
washing with approximate 40 min with normal
Krebs solution (Fig.1,2). Thus, these results may
support that both AB-PC and MCI-PC act on the
muscle in the gall bladder wall but also on the
intramural nerves. When either of AB-PC or MCI-
PC was given to man per oral administration at a
dosage of 500 mg, namely at a clinical dosage, the
concentration of each drug in the blood was ob-
served by several investigators’19. That is to say,
the highest concentration of AB-PC in the blood
was 4.4 pg/ml (ICHIKAWA et al)” and 3.4 ug/ml
(HIGUCHI et al)®. And also that of MCI-PC in
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the blood was 4.64 ug/ml (SHIODA et al)? and
8.0-8.5 ug/ml (OKUBO et al)!®. The concentrations
of these drugs in the blood were remarkably lower
than those used in our study. As shown in our
study, AB-PC, MCI-PC, and 6-APA at low con-
centration had almost no effect on the contractile
response of the tissue, but these drugs at high
concentration, although there were few exceptional
cases, had effect on it remarkably. This result is
compatible with the observations of ARATANI et
all®. ARATANI et alV suggested that AB-PC showed
cholinergic action to the organ which has smooth
muscle. ARATANI et al?, again, suggested that
MCI-PC acted mainly paralytically on that organ,
but its cholinergic action to that organ was also
not likely to be negligible. In the present study,
such a cholinergic action of these drugs was not
observed. The conclusion comes as follows: 1)
AB-PC may affect not only on the muscle but
also on the intramural cholinergic nerves. 2)
MCI-PC may affect on the muscle, but its effect
on the intramural nerves is also not likely to be
negligible at this time. 3) 6-APA may affect
mainly on the muscle.
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nEy VED 5 DM RiFT aminobenzyl penicillin(AB-PC),
methylchlorophenyl isoxazoly!l penicillin (MCI-PC),
XU 6-aminopenicillanic acid (6-APA) oK &

¥ B E =X
BENRLEEGN AL EWLFREE

hoOBOR %
BE I TREKERBLR CRYLTRE

LTy MEBHIED 5 OIS RIET aminobenzyl penicillin (AB-PC), methylchloro-
phenyl isoxazolyl penicillin (MCI-PC), R U* 6-aminopenicillanic acid (6-APA) DK Hiz—>
WTRR LR,

ERESHNC X b BRI NMBRES L AB-PC R 0t MCI-PC i3, HISCER L.
6-APA L ¥, ThiHif Licdi—RIETH oo SH%HE acetylcholine i X h B§Re S h 5 MR
Rt L€ AB-PC B U* 6-APA i, BLALMWrE X o7edt, MCI-PC ixHHfEA
Lizo MCI-PC Di$ifEfIE, #4134 acetylcholine 12X h BRI 3RS TH XD b,
BRI D ER IR BNEREIRN LTE Lo BHBERCX L AB-PC I3, —@tsicl
BE LIk, tonus DETLHICAMERDOHEEELE: Lo MCI-PC X EH X # % &
tonus DETF AR Liclk, WFERONMBRCICBTL, BRERIIEALL, 5K 6-APA ¥
X5 L, tonus DETYRALL, HREEIIHELAER, —BETHott, ERDOHAR
ERET 3EYOK ML, tetrodotoxin FET CHLAMCBME I, ThHORME D, 1) AB
-PC %, #iRUBEA cholinergic nerves OEEICN LTIFAYRIZT LD L Bbh 5, 2) MCI-
PC i3, i U CERAXRIETY, BEAMECH T3 FALERCE RV X3 Bbh 5, 3) 6-
APA 13, F: LTHRR LTERLYRIETLIOL BN S,



