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The present study was undertaken to investigate the effects of cephalothin(CET),

cephalexin(CEX),and 7-aminocephalosporanic acid(7-ACA)on the contractile response

of guinea-pig urinary bladder.

CET,CEX,and 7-ACA in the concentration of 1x10-4g/m1-1x10-4g/m1 had no

effect on the transmural electrical stimulation-induced contractile responses.These

agents in the concentration of 1x10-8g/m1 slightly reduced them as 97•}3%(n=12),97

±2%(n=10),and 97±3%(n=14) of the controls,respectivdy.These ageats in its

concentration,however,had no effect on the contractile responses whether induced by

exogenous acetylcholine(1•~10-4g/m1)and KCI(40mM)or spontaneously induced.From

these results,it may be concluded that these agents very slightly affect the intramural

excitatory nerves of urinary bladder,while they don't affect the muscle in the urinary

bladder wall.It is also considered that the effects of these agents on the contractile

responses of urinary bladder are extremely weak.

Introduction

Experimental data1-10)show that cephalosporins,

in general,have no or reducing effect for the
contractile response of smooth muscle,while some

of them have enhancing effect for it.These dif-

ferent effects seem to depend on the difference
of the kind of animals and/or organs.In general,

cephalosporins may be roughly classified in two

groups,as follows11):(1)Agents are not metabo-
lized in the body and excreted intact in the urine.

(2)Agents are metabolized in the body and ex-
creted as a desacetylated product in the urine.

It appears that the excretion of cephalosporins
into urine is in any event carried out in a good.

order11).We have not yet seen any reports con-

cerning the effects of these agents on the contra-

ctile response of smooth muscle of the urinary
bladder.In the present study,we investigated

the effects of cephalosporins(cephalothin and ceph-

alexin) on the contractile responses whether in-

duced by transmural electrical stimulation,exoge-

nous acetylcholine and KCI or spontaneously  in-

duced.The effects of 7-aminocephalosporanic acid,

the basic structure of semisynthetic cephalosporins,.

on the contractile responses were also investigated.

I.MATIERIALS AND METHODS

This experiment was carried out by the same

method described by YOSHIDA and Isiiiumiv,and

YOSHIDA and KoEDA13).That is to say,a guinea-

pig weighing 250-450 g was stunned and put to

death by bleeding.The urinary bladder was quick-

ly removed and devided into two approximately

equal parts,longitudinally,namely from top to

fundus of the urinary bladder.One of these

pieces was used in an experiment.The preparation

was mounted in an organ bath filled with Krebs

solution which was perfused with 95% O2+5% CO2

The fundus of the preparation was fixed with

pins and the top end was connected with silk

thread to a forcedisplacement transducer.The

mechanical response of the preparation was recorded

isometrically under a load of 1g.Two 5mm•~5
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Fig.1 Effects of CET,CEX,and 7-ACA on the
contractile response induced by transmural
electrical stimulation.

In all tracings,tranamural electrical
stimulation was given at dots beneath
each tracing.1:effect of CET(1x10-4g/
ml),2:effect of CEX(1x10-4g/ml),3:
effect of 7-ACA(1x10-4g/ml).

1

2

3

mm silver plate electrodes coated with silver chlo-
ride were used for electrical stimulation.The
tissue was stimulated transmurally with rectangular

pulses(40 volt,0.5 msec,20Hz) for a period of
5 sec at intervals of 5 minutes.The contractile
response of the tissue to transmural electrical stim-
ulation, exogenous acetylcholine and KC1 were
observed in 23C Krebs solution.Observation re-
lated to the spontaneous contractile response of
the tissue was performed in 37C Krebs solution.
The used drugs were:cephalothin Na salt(CET),
1x10-3g/ml-1x10-3giml;cephalexin(CEX),1x
1014/m1-1x10-3g/ml;7-aminocephalosporanic acid

(7-ACA),1x10-6g/ml-1x10-3g/m1;acetylcholine
chloride,1x10-4giml;KC1,40mM.The con-
centration indicates the final value in the organ
bath.Each concentration of CET and CEX indi-
cates the value which was converted to the potency

of antibiotic substances.The potencies of CET
and CEX used in this experiment are 950 pg/mg
and 934pg/mg,respectively.

II.RESULTS
Effects of CET,CEX,and 7-ACA on the

contractile response induced by transmural
electrical lithaulation .A monophasic response
was evoked by a transmural electrical stimulation .

Fig.2 Effects of CET,CEX,and 7-ACA on the
contractile response induced by transmural
electrical stimulation.

In all tracings,transmural electrical
stimulation was given at dots beneath each
tracing.1:effect of CET(1x10-6g/m1),
2 effect of CEX(1x10-11gim1),3:effect
of 7-ACA(1xUrigim1).

1

2

3

CET,CEX,and 7-ACA in the concentration of
lx10-6g/ml and lx10-11g/m1 did not affect the
monophasic contractile responses,respectively(data
not shown).CET CEX,and 7-ACA in the con-
centration of 1x10-4g/m1 were in a similar manner
as above,respectively(Fig.1).CET(1x10-3g/
ml)had no effect on the monophasic contractile
responses in five cases out of twelve experiments
and showed only a very slight reducing effect
on them in the other seven cases(Fig.2-1).CEX

(Ix10'sg/ml)had no effect on them in three cases
out of ten experiments and showed only a very
slight reducing effect on them in the other seven
cases(Fig.2-2) And also,7-ACA(1x10-3g/m1)
had no effect on them in four cases out of fourteen
experiments and showed a similar manner as above
in the other ten cases(Fig.2-3).

These reducing effects of CET,CEX,and 7-ACA
reached a steady state in approximately 4 to 19
minutes after addition of these drugs,respectively

(Fig.2).When, therefore,each amplitude of
transmural electrical stimulation-induced contrac-
tile response before the treatment of CET,CEX,
and 7-ACA in the concentration of 1x10-8g/ml,
namely the control,was taken as 100%,its ampli-
tude after 19 minutes treatment of each drug in
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Table 1 Effects of CET,CEX,and 7-ACA on the contractile response
 induced by transmural electrical stimulation.

Each amplitude of transmural electrical stimulation-induced 
contractile response in the absence of CET,CEX and 7-ACA in
the concentration of 1X10-1g/m1,namely the control,was taken
as 100%.Each amplitude of transmural electrical stimulation-
induced contractile response at 19 min.after addition of each
agent in its concentration was registered as a relative contractile
response of 100%.Each value represents the mean+S.D.of 10
to 14 experiments.

Fig.3 Effects of CET,CEX,and 7-ACA on the
contractile response induced by exogenous
acetylcholine and KC1.

A:effects of CET,CEX,and 7-ACA in
the concentration of lx 10-1g/ml on the
contractile response induced by exogenous
acetylcholine(lx10-4giin1).B:effects
of CET,CEX,and 7-ACA in the con- 
centration of 1x101g/ml on the contrac-
tile response induced by KC1(40 mM).In
all tracings,acetylcholine and KC1 are

given at black triangle beneath each trac- 
ing,respectively.CET,CEX,and 7-ACA
were given 19 min before addition of
acetylcholine or KC1,respectively.Each
left side tracing of 1,2,and 3 in both A
and B shows the contractile response in
the absence of each agent,namely the
control.Each right side tracing of 1,2,
and 3 in both A and B shows the contrac- 
tile response in the presence of each
agent.

A

B

the concentration of 1x10-14/m1 was taken as
a,relative contractile response of 100%,.These

results were observed as shown in Table L That
is to say,CET,CEX,and 7-ACA in its concentra-

tion reduced the transmural electrical stimulation-

induced contractile response to 97-13%(n=12),

97+2%(n=10),and 97+3%(n=14)of the con-

trols,respectively (Table 1).
Effects of CET,CEX,and 7-ACA on the

contractile response induced by exogenous ace-

tylcholine and ICCI.In this experiment,acetyl-
choline(1x10-4g/ml),or KC1(4 mM)was added

in an organ bath after 19 min treatment of each

agent in the concentration of 1x10-3g/ml because

Fig.4 Effects of CET, CEX,and 7-ACA
on the spontaneous contractile re-
sponse.

1:effect of CET(1x10-3g/ml),
2:effect of CEX(1x10-8g/ml),3:
effect of 7-ACA(1x10-3g/m1).

1

2

3
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the reducing effects of each agent on the transmural

electrical stimulation-induced contractile response
reached a steady state in approximately 4 to 19

min after the treatment of each agent.CET.

CEX,and 7-ACA in the concentration of 1x10-1

g/ml had no effect on the exogenous acetylcholine-
induced contractile response,respectively(Fig.3-
A).Effects of these agents on the KC1-induced

contractile response were also similar to that

described above(Fig.3-8).
Effects of CET,CEX,and 7-ACA on the

spontaneous contractile response.It appeared

that CET,CEX,and 7-ACA in the concentration

of ixlirsg/m1 had almost no significant effect
on the amplitude and frequency of spontaneous

contractile responses and the tonus level of the

tissue,respectively(Fig.4).
III.DISCUSSION

Most of CET is not metabolized in the body and

is excreted intact in the urine,while a part of it
is metabolized in the body and is excreted in the

urine as o-desacetyl compound14,15).CEX is not

metabolized in the body and excreted intact in the

urinem.When CET was intramuscularly adminis-
trated to man at a clinical dosage(50 mg),its

concentration in the blood and urine was observed

by several workers14-16) When CEX orally admin-
istrated to man at a clinical dosage(500mg),its

concentration in the blood and urine was also obser-

ved by several workers19-24).That is to say,the

highest concentrations of CET and CEX in the blood
were in the range of about 8-16 pig/mile-1m and 7-

20pg/mlig-24),respectively.Those in the urine,

however were in the range of about 1,340

μ9,m1-1,580μ91m116 and 1,300μg/m1-9,000μ9/

mliam.1244),respectively.It is thus likely that

the excretion of these drugs in the urine are carried

out in a good order.However,we have not yet

seen any reports concerning the effects of these

drugs and 7-ACA which is the basic structure of

semisynthetic cephalosporins on the motility of th 

urinary bladder.The present study was,thus,

undertaken to investigate the effects of these drugs

on the contractile response of the urinary bladder .

The authors have previously shown that the

transmural electrical stimulation-induced contrac-

tile response may be induced by release of transmit-

ters from endings of both intramural cholinergic

and noncholinergic excitatory nerves251 .The
authors,again,have previously suggested that the

exogenous acetylcholine-induced contractile re-

sponse is induced by the action of acetylcholine on

the muscle in the urinary bladder wall,regardless

of intramural nerves25).While very few report is

known concerning the effects of antibiotics on the
former property,the reports by KUBOTA et al.10),

and YOSHIDA and KOEDA18.26.20)are notable.In the

present study,effects of CET,CEX,and 7-ACA
on each property mentioned above were observed.

Not only those,but effects of them on the con-

tractile responses which are induced by KC1 or
spontaneously induced were also observed in the

present study.
CET,CEX,and 7-ACA in the concentration of

1x10-0g/ml-1x10sg/ml did not affect the trans-

mural electrical stimulation-induced contractile re-
sponses.CET(1x10'sg/ml)had no effect on the

transmural electrical stimulation-induced contrac-

tile responses in three cases out of twelve experi-
ments and showed only a very slight reducing ef-

fect on them in the other seven cases,while this

agent reduced them to 97+3%(n=12)of the con-

trol(Fig.2 & Table 1).CEX(1x10g/ml)had

no effect on them in three cases out of ten experi-

ments and showed only a very slight reducing ef-
fect on them in the other seven cases,while this

agent reduced them to 97+2%(n=10)of the con-

trol(Fig.2 & Table 1).7-ACA(1x10-ag/ml),

moreover,had no effect on them in four cases out

of fourteen experiments and showed only a very
slight reducing effect on them in the other ten

cases,while this agent reduced them to 97+3%

(n=14)of the control(Fig.2 & Table 1).On the
other hand,CET,CEX,and 7-ACA in the con-

centration of 1x10-ag/ml had almost no effect not
only on the exogenous acetylcholine-induced con-

tractile responses,but on the KC1-induced con-

tractile responses,respectively(Fig.3).Each

agent in the concentration of 1x10-ag/ml,more-

over,had almost no significant effect on the ampli-

tude and frequency of spontaneous contractile re-

sponses and the tonus level of the tissue,respec-

tively(Fig.4).It may be,therefore,considered 
that each agent in the concentration of 1x10-ag/

ml does not affect the muscle and very slightly

affect the intramural excitatory nerves.

The previous experimental datal1-10)show that

cephalosporins,in general,have no or reducing

effect for the contractile responses of the intestinal,

tracheal and uterine muscles of several kinds of
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animal,but some cephalosporins have also enhanc-

ing effect for them.These different effects seem

to depend on the difference of the kind of animals
and/or organs.In the present study,the enhanc-

ing effects of CET,CEX,and 7-ACA on the con-

tractile response of the tissue were not observed.

Very few report is known concerning the mode of

action of cephalosporins,while it has been reported

that three cephalosporins,namely cephaloridine,
cephapirin,and ceftazidime,directly act on the

muscle and affect the contractile response of organs

which have smooth musclel,s.10)This finding is

not compatible with that obtained by cephalosporins
used in the present study.When CET and CEX

were respectively administrated to man at a clinical

dosage as mentioned previoUsly,each highest con-
centration of them in the blood did not reach the

level of 10-8g/m13-24).Each of them in the urine,
however,reached the same level16.19,2142.24),In

the present study,CET,CEX,and 7-ACA in the

concentration of 1x10-3g/m1 very slightly reduced
the transmural electrical stimulation-induced con-

tractile response alone as mentioned above,respec-
tively.

From all these findings,it may be concluded that
CET CEX,and 7-ACA very slightly affect the

intramural excitatory nerves of urinary bladder,

while they don't affect the muscle in the urinary

bladder wall.It is also considered that the effects
of these agents on the contractile responses of the

urinary bladder are extremely weak.
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モルモッ ト膀胱 の収縮反応に及ぼすcephalosporinantibioticsの 影響

吉 田 正 英

神奈川県立衛生短期大学生物学研究室

小 枝 武 美

神戸女子薬科大学薬理学研究室

モルモッ ト膀胱 の 収縮 反 応 に及 ぼすcephalothin(CET),cephalexin(CEX)お よび7-aminocephalospora-

nicacid(7-ACA)の 影響 に つ い て 検 討 した。

1×10-6g/ml～1×10-4g/mlの 濃 度 のCET,CEXお よび7-ACAは,経 壁 電 気刺 激に よ り誘 発 され る 収縮 反 応

に対して,影 響を示 さな か った 。1×10-3g/mlの 濃 度 のCET,CEXお よび7-ACAは,各 々,そ の 収 縮 反 応

を対照の97±3%(n=12),97±2%(n=10)お よび97±3%(n=14)の よ うに 軽度 に 減 弱せ しめた 。 しか し,

1×10-8g/mlの 濃 度 の これ ら薬 物 は,外 来 性acetylcholine(1×10-4g/ml)やKCl(40mM)に よ り,各 々誘

発される収縮 反応並 び に 自動 収 縮 反 応 に対 しては,影 響 を 示 さな か った 。 以 上 よ り,CET,CEXお よび7-ACA

は,膀 胱の壁 内神経 に 対 して極 め て 弱 い 作 用 を及 ぼす が,筋 に 対 して は,作 用 を 及 ぼ さな い もの と思 わ れ る。 ま

た,こ れらの薬物の 膀胱 の収 縮 反 応 に 及 ぼ す 影 響 は,極 めて 弱 い もの と考 え られ る。


