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ABSTRACT: The present investigations were conducted to study the effect of fungal
culture broths of both Aspergillus flavus (A. flavus) and Aspergillus niger (A. niger)
on the toad Bufo tibiamicus stomach and heart muscles spontaneous activity (Sp.Act)
in different physiological solutions. All tested solutions and fungal growth medium
(G.M.) have different ionic compositions which affected the responses of tissues. In
additions, both muscles suspended in Zamzam water (Z.W.) clearly showed muscle
contractures and increased heart responses, while the effect of other solutions on both
muscles was not strong as that of Z.W. and they are as follows: distilled water (D.W.),
tap water (T.W.) and Ca?*-free saline (No/Ca) respectively. On the other hand, both
fungal culture broths exerted toxic effect on toad stomach and heart muscles. Addition
of A. flavus culture broth was more effective on the heart muscles as an inhibitory
agent except those suspended in D.W., whereas it was without any effect on the
stomach muscles. However, addition of A. niger culture broth induced contracture of
the stomach muscle except those suspended in Z.W.. In addition, A. niger culture
broth induced muscle contractures and it showed a transitional stimulatory effect on
the heart muscles except those immersed in C&*-free saline. The present studies also
showed that the transient actions of A. niger culture broth additions on both muscle
responses can be noticed in solutions having Mg?*-ions and low or free Ca’*-ions.
This action indicates that this fungal broth may affect both extracellular and
intracellular environments especially on stomach muscles. However, the effect of both
G.M. and A. flavus culture broth additions on both muscle responses may indicate that
they are Ca’*-dependent. Moreover, these results are in agrrement with those
previously obtained by Mutwally and Mahmoud (Under publication). In conclusion,
the different actions of various physiological solutions, G.M. and both fungal culture

broths on both muscles toad suspended in those various solutions may indicate that



they may have affected different ion-channels and / or different receptors due to their
differencesin ionic compositions of the tested solutions and G.M., as well as muscular

and innervation systems of both tissues.
INTRODUCTION

Most of the studies on the amphibian muscles were concentrated on skeletal
muscles (Lorkovic, 1967; Stuesse, et a, 1974; Frank , 1979) and cardiac muscles
(Tjioe & Bianchi, 1969; Hussein, et al, 1992). However, little work was carried on the
smooth muscles (Kitazawa, et a, 1986). When moulds such as Aspergillus are grown
on relatively rich media in laboratory culture it is frequently observed that they
produced a range of metabolites, some of which are retained in the mycelium and
fruiting structures, but the magjority of which are secreted into the media. A. niger was
found to produce malformin-A;, which have been shown to be toxic to mammals
(Anderegg, et a, 1976; Moss, 1977). They reported that the isolation and
characterisation of maformin from A. niger with a significantly higher malforminic

toxicity (i.p. LDsp 0.9mg/Kg b.w. newborn rats and 0.87mg/Kg b.w. in the case of 28
days).

Most of the work done on A. flavus was in the field of Aflatoxin production.
However, to the best of our knowledge no previous work was obliged on the
tremogenic effect exerted by A. niger extracts. In the course of screening several
strains of A. flavus isolated from contaminated corn and other food stuffs such as: oat,
millet and rice or potatoes, a peculiar toxin syndrome was seen in mice after ora
administration of the crude fungus extract (Wilsonn, 1971). Mice-trembling was
caused by substances extracted from the mycelial mat and sclerotia of A. flavus but
not from spores or from the cultrure broth (Betina, 1984 ). Ikegwuonu (1983) reported
that aflatoxin-B; produced by A. flavus, resulted in neurotoxicity in rats. Citreoviridin
is produced by Penicillum citreoviridea, P. citrinum as well as A. terreus. Moreover,
citreoviridin is neurotoxin to several animals causing the same symptoms as in cute
cardiac beriberi (Engel & Teuber, 1980).

Previous study of Mutwally and Mahmoud (Under publication) showed that

both A. flavus and A. niger culture broths have an inhibitory and excitatory effect on



the toad Bufo tibiamicus stomach and heart muscle natural activity, K- and FS-
responses in norma amphibian saline. Addition of A. flavus culture broth enhanced
normal activities of toad stomach muscles, while it inhibited natural activities of the
heart muscles. This broth slightly inhibited K*-contractures of the stomach muscle
affecting the tonic response, but was without significant effect on heart muscles K*-
contractures and FS-responses. On the other hand, A. niger culture broth inhibited
normal activities and severely inhibited K*-contractures and both phasic and tonic
responses of toad stomach muscles, while it enhanced natural activities of the heart
muscles, but was without significant effect on heart muscles K*-contractures and FS-
responses. In general, both fungal culture broths exerted toxic effect on toad stomach
and heart muscles. A. flavus culture broth was more effective on the heart as an
inhibitory agent, whereas it has an excitatory action on the stomach muscle. Whereas,
A. niger culture broth has an inhibitory effect on the stomach muscle and an excitatory
effect on the heart muscle. The present studies are conducted to invistigate the effect
of fungal culture broths on spontaneous activity (Sp.Act)of toad Bufo tibiamicus

stomach and heart musclesin different physiological solutions.
MATERIALSAND METHODS

Mutwally (Under publication) studied the effect of different anions and cations
of the present physiological solutions on the heart and stomach muscles response of
Bufo tibiamicus, focusing on the elements which are known to be essential for muscle
contractions and they are as follows; Cl'-, Na'-, K*-, Ca?*- and Mg?*-ions, as they can
be seen in Table 1. The elements were determined using flame photometer,
spectrophotometer and titration methods following the methods of Belcher, et a
(1970), Vogel (1971) and Badawy (Personal comunacations).

Experimental animals: Sexually mature male and female toads Bufo tibiamicus
collected from Makkah area, Saudi Arabia, were used throughout this study. They
were transported to the laboratory and kept in large glass aquaria with small amount
of tap water (50ml) which were changed twice daily. Each toad was kept spearatly in
500ml glass jar containing 50ml of normal amphibian saline which has the following
compositions (g/l) : NaCl (20.16), KCI (0.555), Na,HPO, (0.915), NaH,PO, (0.398)
and CaCl; (0.6615) adjusted to pH 7.1 using NaOH at room temperature (~27°C).



However, MgCl, (0.4066) and EGTA (0.761) were added in replacement of C&* to
make Ca*-free sdine. Both salines were adjusted to pH 7.1 using NaOH at room
temperature (~27°C) while other test solutions were directely used withoud any

modifications.

The animals were then divided into 5 groups, each group consisted of 10 toads
(in 500ml glass jar containing 50ml of each solution), as follows. The first group
(Control) was kept in normal Ca?*-saline (N.S.); the second was kept in Caf*-free
saline (No/Ca); the third was kept in Zamzam well water (Z.W.); the fourth was kept
in distilled water (D.W.) and the fifth was kept in tap water (T.W.). Each toad of all
groups was kept spearatly in 500ml glass jar containing 50ml of above tested solutions

at room temperature around ~27°C.

Table 1. shows the 5 essential elements composition of different physiological

solutions asionsin g/l:

IONS® cr Na* K* ca® Mg**
SALINE™
N.S. 12.915 8.402 0.291 0.239 0.000
No/Ca 12.915 8.402 0.291 0.000 0.082
ZW. 0.0333 0.0274 0.1877 0.7000 0.1824
D. W. 0.0053 0.00292 | 0.00096 0.0000 0.0000
T.W. 0.0131 0.0152 0.0216 0.3000 0.1216

The methods to record tentions and normal activities were those adopted by
Oldfield and Huddart (1982), Mutwally and Jamel Al-Layl (1992 & 1993) with little
modifications to suite the present study. All drugs and chemicals used in this study
were obtained from Sigma Chemica Co., and were added to the organ baths from
standard laboratory concentrates and freshly made up in distilled water just before use.

Muscle preparations: A toad was stunned and bled, and then the whole stomach and

heart were removed and immediately immersed in norma amphibian saline. Each



specimen was ligated and suspended vertically in an aerated organ bath (25ml) whose
contents could be rapidly changed. To record the isometric contractions, both tissues
were connected to an isotonic transducer whose output was fed into a Washington
Instruments MD 400/2 ink-writing oscilloraph via an FC 137 coupler, and these were

adjusted to put a dlight passive tension on the preparations.

For stomach muscle, the pharyngeal region was connected to the transducer
while the proventicular ligature was vertically attached to the glass hook in an organ
bath (25ml). Whereas, for heart muscle, the aurical region was ligated to the
transducer and the ventrical region was connected vertically to the glass hook. All
experiments were run at room temperature (~27°C). The preparations were then
alowed to equilibrate for 30-60 minutes in the organ bath, while normal saline was
changed every 10-20 minutes. Salines could be removed from the organ baths by
vacuum and replaced by gravity feed in less than 5 seconds. The contents of the organ
baths were constantly aerated. All preparations were left in norma amphibian saline
(1.5mM / 0.6615g/1) (control) for 30-60 minutes to develop Sp.Act before introducing
the test solutions. There was a 10 minutes washout interval, with normal saline

between each experiment.

The test fungi: The test strains of Aspergillus flavus and Aspergillus niger were
isolated from imported Pakistani and Indian rice samples respectively. The isolation
meduim was potato dextrose agar (Difco). It has the following composition (g/l):
Potato infusion from 200g, dextrose 20, and agar 15, with afinal pH 5.1. The purified
strains were kept on dants of the same medium. Both A. flavus and A. niger were
identified according to Domsch, et al (1980).

The two test fungi were grown on Czapek’s Dox broth medium (G.M.) which
had the following composition (g/l): sucrose (30), NaNOs (3), K;HPO, (1), MgSO4
(0.5), KCI (0.4) and FeSO, (0.01) with pH 7.3. The test fungi were incubated at 25°C
for 10 days, then only the filtrate of culture broths were used.

Table 2:Shows the elements composition in Czapek’s Dox broth medium asionsin

gl:



IONS ® cr Na" K* ca® Mg*"

MEDIA™

GM. 0.190 0.812 0.659 0.000 0.101

To study the effect of G.M. before and after fungal growth (culture broths) on
normal activities of toad stomach and heart muscles, they were separately added to the
organ bath 3-5 minutes on both tissues. Their was a 10 minutes washing interval

between each response with normal saline.
RESULTS

Results presented in Figure 1 showed that the toad stomach muscle contracted
naturaly in normal saline, these contractions were inhibited in C&*-free sdine.
Additon of 1ml G.M. and A. flavus cultural broths were without any effect on the
stomach muscles. However, addition of 1ml A. niger cultural broths induced muscle
contractures. Stomach muscles suspended in Z.W. induced clear contracture, however,
additions of G.M., A. flavus and A. niger culture broths were without any effect on
this muscle (Figure 2). In Figure 3, the toad stomach muscle produced small
contracture due to immersing in D.W., whereas addition of 1ml of G.M. and A. flavus
were without any effect. However, addition of 1ml of A. niger culture broth induced
large muscle contracture. Stomach muscles suspended in T.W. induced small
contracture. However, only the additin of 1ml of A. niger induced large muscle
contracture (Figure 4). In al cases, after washing with norma saline, the mucle

tension returned to normal level.

The toad heart muscles contracted normally in both normal and in Ca*-free
salines, while the addition of 1ml G.M. slowed these responses. However additions of
Iml of both fungal culture broths severely inhibited these responses. The heart
muscles resumed their activties after washout with normal saline (Figure 5). Water of
Zamzam well stimulated heart muscles and increased their responses rate, while the
addition of G.M. (1ml) slowed these responses, although, the addition of 1ml A. flavus
cultural broths slightly inhibited these responses. However, addition of 1ml of A. niger
culture broths only delayed heart responses for short period but the heart muscle



responses were not affected. The responses of the toad heart muscle were increased
after washout with normal saline (Figure 6). The replacement of normal amphibian
saline with D.W. increased heart muscle responses. Moreover, additions of 1ml of
G.M., A. flavus and A. niger cultural broths caused more accelaration to heart muscle
responses. In addition, A. niger culture broths also induced small contracture. After
washing with normal saline the heart muscle responses returned to normal level
(Figure 7). Immersing in T.W., the heart responses were increased and the addition of
1ml of G.M. and A. flavus culture broths inhibited these responses. However, addition
of 1ml of A. niger culture broths induced small contracture and delayed heart
responses for short period but were without significant effect on heart responses. After

washout with normal saline the heart muscles resumed their activities (Figure 8).
DISCUSSION

The present investigations were conducted to study the effect of fungal culture
broths of both A. flavus and A. niger on the Sp.Act of toad Bufo tibiamicus stomach
and heart muscles suspended in different physiologica solutions. The acute
dependence of the fast twitch activity upon [Ca’*], for both initiation and maintenance
of the response clearly shows that influx of [Ca], underlies the development of this
response similar to that was seen in rat smooth muscles and locust visceral muscles
respectively (Langton & Huddart, 1987; Mutwally & Jamel Al-Layel, 1992 & 1993).
The absence in smooth muscle of the early fast Na'-channel has led to the spike-
generating myocardia type slow-channel taking up the mantle of the fast rapidly-
inactivating Ca’*-channel in smooth muscle (Sperelakis, 1984), which determines
transmembrane Ca*-influx during sustained depolarization, so maintaining the tonic

component of the K*-response (Brading, et al, 1983; Huddart, et al, 1984).

In this study, further confirmation has been obtained by the observation that
Ca’*-free saline can lead to a drastic fall of muscle contraction in toad muscles, this
occurs somewhat more rapidly when EGTA is present. The greater ease with which
the effects of Ca’*-depletion may be reversed if the depletion time is brief and this
may be related to metabolic deterioration. Jenden and Reger (1963) reported that it is

possible that Ca’*-ions or other bivalent metal ions are required in the extracellular



fluid for the maintenance of some property upon which the inward transmission of

excitation from the cell membrane depends upon [C&] o.

The effect of changes in the [Na'], or the [Ca?"], on the contractile responses
of the heart can be interpreted in terms of Na'-Ca® exchange across the sarcolemma
(Chapman, 1979). This dependence of the C&**-movements on [Na'], and [Na']; , has
been examined by Reuter (1974). He found that in guinea pig atria the movement of
Na" and Ca’* are coupled to yield an exchange ratio of two Na'-ions for each Ca’*-
ion. These cation fluxes are probably not directly dependent upon metabolism, but
could be due to the activity of the ATP-dependent Ca*-pump (Jundt & Reuter, 1974).
In frog ventricular muscle, Goldman and Morad (1977) suggested that an
involvement of K*-ions rather than Na'-ions in an exchange for Ca?*-ions. There are
tow systems which operate to relax amphibian atrial trabeculae: One is slow,
unaffected by either membrane potential, the [C&*], or the [Na'], and requires the
integrity of the cell metabolism and is probably the SR; the other which requires little
energy, is affected by the membrane potential, [C&’*], and [Na'],, therefore most
probably represents the activity of Na'-Ca?* exchange. This shows that when the Na'-
Ca™* exchange is inactive, repolarization-induced relaxation is also blocked
(Chapman, 1973 & 1979). In an amphibian heart, the intracellular stores, which are
probably the SR and other intracellular loci, may contain sufficient C&" to activate
contraction but the discharge of this Ca?* into the sarcoplasm is only effective in
initiating contraction when the activity of the Na'-Ca®* exchange is reduced
(Chapman, 1979).

The strong dependence of visceral muscles on [C&'], for the maintenance of
activity has led to the view that influx of C&?* to the cellsis an essential requirement
for the excitation-contraction (EC) coupling mechanisms (Cheng, 1976; Huddart, et
a, 1984). Previous study of Mutwally and Mahmoud (Under publication) showed that
the stomach muscles of the toad responded to K*-additions and the responses were
dose-dependent. However, above 80mMK”, the relation-ship between excitation-

contraction was uncoupl ed.

Hurwitz, et al (1980) and Hurwitz (1986) reported that many smooth muscles,

can be stimulated to contract by exposing them to a membrane-depolarizing high K*-



bathing medium, which activated at |east two different types of voltage-dependent (or
K*-activated) Ca’*-channels in the smooth muscle cell. Ratz and Flaim (1982)
concluded that Ca?*-channels in a high K*-medium may play an important role in
smooth muscle cells that normally contract in response to graded depolarizations of
the plasma membrane. Batra (1976) reported that the final outcome in the contractile

activity of the muscle will be governed by the level of the free C&f* in the myoplasm.

The action potential of the frog heart was reported to be affected by aterations
of external K* (Pappano & Rembish, 1970). At low concentration of [K"],, the normal
heart activities were inhibited while at 80mMK*-induced large contraction (Mutwally
& Mahmoud, Under publication). It was reported that the total Ca&*-content of heart
muscle is close to that found in the plasma (Sands & Winegrad, 1970). It is this C&"
which were ionized and free in the sarcoplasm due to K*-depolarization and field
stimulation, the contractile apparatus would be fully activated (Chapman, 1979).
There is evidence of two mechanisms which operate to maintain a low [C&#']; an
active Ca?*-pump and an ionic exchange system in the cardiac system which are: (a)
The membrane Ca**-pump, and (b) The Na'-Ca?* exchange (Chapman, 1973 &
1979).

Betina (1984) reported that mice-trembling was caused by substances
extracted from the mycelial mat and sclerotia of A. flavus but not from spores or from
the cultrure broth. The present study also showed that both preparations contracted
naturally in normal saline, but the addition of the G.M. dlightly slowed the rhythm of
these normal activities. This action may be due to differences in ionic composition
between G.M. and normal amphibian saline as well as to substances secreted in the

culture broths.

Mutwaly and Mahmoud (Under publication) showed that in normal
amphibian saline, the addition of A. flavus culture broth on stomach muscle
accelerated the Sp. Act and inhibited heart muscle responses. On the contrary, A. niger
culture broth inhibited Sp. Act and accelerate the heart beats. They indicated that both
tissues may depend on [Ca®'], and may also suggest that the G.M. may slow ions-
exchange through cell membrane, while the substances secreted in both fungal culture

broths may affect cell membrane and other cellular loci. Moreover, Lancaster, et al



(1961) speculated that A. flavus culture broth may contain one or more factors (may be
aflatoxin-B;), which may activate intracellular Ca'-stores of the toad stomach
muscle, whereas, it may inactivate these intracellular Ce*-stores of the toad heart
muscle. However, Anderegg, et a (1976) concluded that A. niger culture broth may
contain one or more factors (may be malformin-A;), which may affect Ca®*-channels,
cellular membrane, cellular loci, and / or other ion-channels. Results obtained in the

present studies are in agreement with the previous results.

In this present studies, it could be concluded that the cultural broths of both
fungi exerted toxic effect on toad stomach and heart muscles. A. flavus culture broth
was more effective on the heart as an inhibitory agent, whereas it has an excitatory
action on the stomach muscle. On the other hand, A. niger culture broth inhibited
stomach muscle responses but it increased heart muscle responses. These two
different actions of both fungal culture broths on both muscle preparations may
indicate that they may affect different ion-channels and / or different receptors which
may confirm previous studies of Y oung (1933) and Tjioe and Bianchi (1969).

In addition, when the toad stomach muscles were immersed in D.W. and T.W.
they produced dlight contractions, while when they were in Z.W. they evoked larger
contractions. However, the heart tissues natural activities were not affected by the
absence of [Ca®"], and these normal activities were clearly increased in Z.W. and
D.W. solutions. In the present study, the stomach muscle natural responses
disappeared in Ca’*-free saline and both G.M. and A. flavus cultural broths (1ml) were
without any effect, while A. niger culture broth (1Iml) induced muscle contraction.
This action may indicate that stomach muscle responses, and the effect of G.M. and A.
flavus cultural broths are Ca’*-dependent. However, heart muscles retained their
normal activities and even additions of G.M. and funga culture broths were without
effect in Ca®*-free saline, while additions of both fungal cultural brothsinhibited heart
responses. These actions may indicate that heart muscle responses were not c&'-
dependent. Moreover, the inhibitory effect of cultural broths may affect both cellular
membrane and SR. In amphibians the vagus and sympathetic nerves had motor effects
on the organs which they innervated such as the stomach and the heart (Y oung, 1933,
Burnstock, 1969). However, the present studies showed that both tissues responded



differently. This could be due to differences in muscular structures and innervation

system orintations.

A number of diverse cellular function contractions are known to be regulated
by fluctuations in the free Caf*-ions concentrations in the cystosol (Huddart, 1975).
Hurwitz (1986) reported that the ventricular muscles from guinea pig heart appeared
to possess multi ion Ca?*-channels in its pore. Monovalent cations, such as Na" and
K* also exhibit an affinity for the Ca?*-channel binding site and can penetrate its
aqueous pore (Reuter & Scholz, 1977). In frog skeletal muscles, their are various
types of K*-channeh, one of them is C&’*-dependent K*-channel, which opens
following increases in [Ca']; (Stefani & Chiarandini, 1982). Elevated external K*-
stimulated active Na'-transport of frog sartorius muscles (Hays & Connett, 1978). In
Ca’*-free sdine, the K*-contracture of frog skeletal muscle was reduced (Frank,
1960). The final outcome in the contractile activity of the muscle will be governed by
the level of free Ca* in the myoplasm (Batra, 1976).

Worcel, et a (1976) and Mutwally (1994) respectively reported that both rat
uterine smooth muscles and locust visceral muscles, when Cef*-ions were suppressed
from the bathing solutions in the presence of Mg, spontaneous contractions
disappear. In addition, Doge and Rahamimoff (1967) and Balnave and Gage (1973)
concluded that Mn**-ions and Mg**-ions might inhibit secretion of transmitter by
‘competing’ with Ca’*-ions so that the influx of Ca®*-ions in response to membrane
depolarization of excitation-secretion cupling is reduced. Moreover, Lorkovic (1967)
concluded that in the presence of 5mMMg?* and Sr** the area under the contracture
curves and the mechanica thereshold were decreased, i.e., these two ions acted like
Ca’" at alower concentration. In the present study Ca*-free saline, T.W. and G.M.
decreased muscle responses. This could be due to presence of Mg -ions and
abscences of Ca’*-ions. On the contrary, T.W. contains Mg**-ions (0.1216g/l) and
Ca’*-ions (0.3g/l), this differences in ionic composition did not prevent Mg**-ions
inhibitory effect. On the otherhand, Z.W. contains Mg**-ions (0.1824g/l) and also
Ca*-ions (0.7g/l), but the differences in ionic composition here may abolished the
inhibitory effect of Mg?-ions.



Adrian (1956 & 1969) reported that at rest, CI” and other K* channels are
responsible for the dominant conductance. They aso proposed the existence of
aqueous channels for Cl° in Xenopus. Moreover, Adrian (1969) and Hodgkin and

Horowicz (1960a & b) suggested that in mammalian and frog muscle fibers, Cl-ions
contribute the major share to the resting membrane conductance. In frog skeletal

muscle Cl'-channels are mainly located on the surface membrane. On the other hand,

at least 60% of Cl-conductance which is time-dependent, is located in the TS in
mammalian muscle fibers and is markedly dependen on externa pH which increases
in alkaline pH and decreases at acid pH. They are about 7.0 pH in frog and 5.5 pH in
mammals (Adrain, 1969; Huddart, 1975; Stefani & Chiarandini, 1982). These chloride
conductance may be inhibited by aromatic carboxylic acids by binding to a specific
intramembrane site and altering the selectivity of the channel (Stefani & Chiarandini,
1982).

All tested solutions and fungal growth medium (G.M.) have different ionic
compositions which affected both tissues responses. In additions, both muscles
suspended in Zamzam water (Z.W.) clearly induced muscle contractures and increased
heart responses, while the effect of other solutions on both muscles were not strong as
Z. W. and they are as follows: distilled water (D.W.), tap water (T.W.) and C&*-free
saline (No/Ca) respectively. Results obtained in this present study and from Table 1
and 2, indicated that the stomach muscles clearly showed dlight contraction in
presence of Z.W., while, the heart muscles clearly responded to the presence of all the
used physiological solutions. However, they were strongly affected in the presence of
both Z.W. and T.W..

Previous studies of Mutwally and Mahmoud (Under publication) showed that
additions of both G.M., A.. flavus and A. niger culture broths affected both tissues
suspended in N.S.. They concluded that this action could be due to ionic differences.
Although, the present results are in agreement with previous studies, yet the addition
of G.M. and both fungal cultural broths were without effect on stomach muscles
responses, although, they exerted a remarkable excitatory effect on the heart muscles
suspended in D.W., Ca®*-free, Z.W. and T.W. respectively. However, the addition of

A. niger culture broths induced stomach muscle contractions which disappeared when



muscles were suspended in Z.W.. Moreover, the addition of A. niger culture broths
stimulated the contraction of the heart muscles suspended in D.W. and T.W.. In &l
cases the effect of A. niger culture broth was transitiona, i.e. it showed an initial
inhibitory effect followed by a gradual increasing excitatory effect. This transient
action was not seen with muscles suspended in Ca*-saline. The present results are in
agrrement with those previously obtained by Mutwally and Mahmoud (Under
publication). They also showed that the transient actions of A. niger culture broth
additions on both muscle responses can be noticed in solutions have M¢f*-ions and
low or free Caf*-ions. This action indicate that this fungal broth may affect both
extracellular and intracellular environments especially on stomach muscles. However,
the effect of both G.M. and A. flavus culture broth additions on both muscle responses

may indicate that they are Ca*-dependent.

The different actions of various physiological solutions, G.M. and both fungal
culture broths on both toad muscles suspended in those various solutions may indicate
that they may affect different ion-channels and / or different receptors due to their
differences in ionic compositions of the tested solutions, G.M., and muscular and

innervation systems of both tissues.
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FIGURE LEAGENDS

Figure 1: The effect of Ca®*-free saline (No/Ca) (1st-point) and additions of 1Iml of growth
medium (G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point)
on toad stomach muscle spontaneous activity (Sp.Act). Addition of A.N. culture broth induced
muscle contracture. After washout (W, 3ed-point) with normal saline the stomach muscles

resumed their normal activities. Calibration and time scales apply to all traces.

Figure 2: The effect of Zamzam water (Z.W.) (1st-point) and additions of 1ml of growth medium
(G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point) on toad
stomach muscle spontaneous activity (Sp.Act). Stomach muscles suspended in Z.W. induced
muscle contracture and the addition of G.M. and both fungal culture broths were without effect
on the same muscle. After washout (W, 3ed-point) with normal saline the stomach muscles

resumed their normal activities. Calibration and time scales apply to all traces.

Figure 3: The effect of distilled water (D.W.) (1st-point) and additions of 1ml of growth medium
(G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point) on toad
stomach muscle spontaneous activity (Sp.Act). Stomach muscles suspended in D.W. induced small
contracture and the addition of G.M. and A.F. fungal broths were without effect on the same
muscle. However, addition of A.N. cused large contracture. After washout (W, 3ed-point) with
normal saline the stomach muscles resumed their normal activities. Calibration and time scales

apply to all traces.

Figure 4: The effect of tap water (T.W.) (1st-point) and additions of 1ml of growth medium
(G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point) on toad
stomach muscle spontaneous activity (Sp.Act). Stomach muscles suspended in T.W. induced tiny
contracture and the addition of G.M. and A.F. fungal broths were without effect on the same
muscle. However, addition of A.N. cused large contracture. After washout (W, 3ed-point) with
normal saline the stomach muscles resumed their normal activities. Calibration and time scales

apply to all traces.

Figure 5: The effect of Ca®-free saline (No/Ca) (1st-point) and additions of 1Iml of growth
medium (G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point)
on toad heart muscle natural activity. Heart muscles suspended in No/Ca were not lar gely affect
with this immersion, whereas addition of both G.M. and A.F. fungal broths slowed heart
responses. However, addition of A.N. cused severe inhibition of heart normal responses. After
washout (W, 3ed-point) with normal saline the heart muscles resumed their normal activities.

Calibration and time scales apply to all traces.



Figure 6: The effect of Zamzam water (Z.W.) (1st-point) and additions of 1ml of growth medium
(G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point) on toad
heart muscle natural activity. Heart muscles suspended in Z.W. clearly stimulated muscle
rsponses. Moreover, additions of G.M. and both fungal broths delaied heart responses but after
short period the muscles retained their activities. After washout (W, 3ed-point) with normal
saline the heart muscles resumed their normal activities. Calibration and time scales apply to all
traces.

Figure 7: The effect of distilled water (D.W.) (1st-point) and additions of Iml of growth medium
(G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point) on toad
heart muscle natural activity. Heart muscles suspended in D.W. clearly stimulated muscle
rsponses, and additions of G.M. and both fungal broths enhanced heart responses. M oreover,
addition of A.N. culture broth induced muscle contracture. After washout (W, 3ed-point) with
normal saline the heart muscles resumed their normal activities. Calibration and time scales

apply to all traces.

Figure 8 The effect of tap water (T.W.) (1st-point) and additions of 1ml of growth medium
(G.M.) and both fungal culture broths of A. flavus (A.F.) and A. niger (A.N.) (2nd-point) on toad
heart muscle natural activity. Heart muscles suspended in T.W. stimulated and delaied the
duration of the muscle rsponses, and additions of G.M. and both fungal broths inhibited heart
responses. Moreover, addition of A.N. culture broth induced muscle contracture and gradually
increased heart responses. After washout (W, 3ed-point) with normal saline the heart muscles

resumed their normal activities. Calibration and time scales apply to all traces.
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