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ABSTRACT

The antibilharzian drug Astiban had different lethality
effects on the diploid strain D7 of the yeast; Saccharomyces
cerevisiae for the different doses used. Mitotic gene
conversion and reversion were detected as a result of Astiban
treatment in some doses. These results indicate that Astiban
is mutagenic or probably carcinogenic at least in some doses.

INTRODUCTION

The widespread occurrence of mitotic recombination after treat-
ment with mutagenes and the strong correlation between the converto-
genic and the mutagenic activity of chemicals, that have been repor-
ted by many authors led to the consideraiton of mitotic recombination
as &n important consequence of genetic damage inflicted on the
cellular genetic material (Siebert et al., 1970; Zimmermann, 1971
and: Murthy, 1979).

Many assays had been developed for testing, mutagenicity,
carcinogenicity and teratogenicity. They include mammals and short
tehﬁ tests. Yeast is a very appropriate and convenient organism
foé’mutagenicity studies. It is an eukaryotic organism with a short
generation time. It can be easily manipulated by microbial techniques,
and a statiscally large number of yeast ce11§ can be used in the
inﬁestigat1on, thus providing detailed anmalysis of mutational events.
In add1tion, yeast forms a br1dge between prokaryotic bacteria and
eukaryotlc higher organisms for testing the genetic activity of
chemlcal substances.j

A diploid sacharomyces cerevisiae strain, D7 developed by
Zimmermanne et al. (1975) allows the detection of gene conversion
at ihe gene locus trp5 by a prototroph selection technique. At the
same time, this strain has also two copies of the allele ilv1-92/

i1vi1-92 which enable the study of reverse mutations.
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In the present work the ability of Astiban which is an anti-
bilharzial drug to induce mitotic gene coversion and reversion in
the yeast strain D7 was studied.

MATERIALS AND METHODS

a- Materials:
1) Yeast strain:

Thegdiploid strain D7 has been described by Zimmermann et al.
(1957), cérries two non-complementing alleles, trp 5-12 and trp
5-27 which cause a requirement for tryptophan. Prototrophy can be
restored by intragenic recombination, mostly non-reciprocal gene
conversioﬁ, with a mixture of reciprocal intragenic crossing-over

and reverse mutations. There is a pair of complementing alleles,
ade 2-119 (not causing a pink pigmentation of colonies). Both
alleles are recessive and D7 forms white colonies. However, mitotic
crossing-over, mitotic gene conversion and rare events of point
mutation, chromosomal deletion or loss of an entire chromosome can
lead to the expression of one of the two alleles. This can readily
be detected by the appearance of pigmented colonies. Only reciprocal
mitotic crossing-over can be recognized as such by the appearance

of colonies with simultaneously occurring red and pink sectors. All
other types of colonies can be caused by any of the above mentioned
genetic events. Therefore, all pigmented colonies are combined into
one categéry which is said to reflect mitotic segregation. There

is also a:homozygous condition for allele ilu 1092 which causes

a requirement for isoleucine. Restoration of prototrophy can be
brought a§out by mutation of the mutant allele itself or in some

suppressof genes.
1
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(2)iMedia:

: ieast extract peptone glucose broth (YEPG):
3 »

This medium was used for routine culture growth, consisting of:
1% Difco yeast extract, 2% Difco bactopeptone, 2% glucose as carbon
soutce and water up to 100 ml.

ii. Yeast extract peptone glucose agar (YEPG agar):
|

This solid medium was used also for routine culture growth by
adding 2% Difco agar-agar to YEPG medium.

iiii Synthetic minimal medium:

This medium was used for experimental treatments.
It consists of:

(NH4) 2S04 10.0 g
KH,PO, 8.75 g
K,HPO, : 13257
Mg S04.7H-0 5.00 g
Na cl 1.00 g
H; BO, 0.1 ml 0.17 solu
Cu S04.5H,0 0.1 ml 0.1% solu
KT 0.1 ml 0.1% solu
Fe C1;3.6H20 0.1 ml 0.5%Z solu
Zn S04.7H20 0.1 ml 0.7% solu

All these ingredients were dissolved in a final volume of
1 Iitre. This solution is then used as the stock solution. Hundred
ml.atpck solution was supplemented with 1 ml of (10% CaC,.2H20);
1 miivitamin solution contains (0.2 mg Biotein, 40.0 mg Thiamin,
40;b mg Pyridoxine; iO0.0 mg Inositol, and 40.0 mg Capantothenate
diséolved in 100 ml &ater). 2% glucose and 27 agar-agar. The
mij?ure was completed to 1000 ml with distilled water (Zimmermann,
1975).
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iv. Synthetic complete medium:

Itgis composed of synthetic minimal medium supplemented with,
5 mg/L %—tryptophan.

v. Selective medium:

This medium was used for preparing selective agar plates to
identify convertant colonies end reverse colonies. 1t was composed
of all the components of the synthetic complete medium except trypto-
phan (screening for convertants), or except isoleucine (screening
for reverse mutants) (Zimmermann, 1975). A

b- Methods:

D7 @ells were inoculated to 3 test-tubes each containing 5 ml
of liquia yeast extract peptone glucose broth (YEPG). The tubes
were mix;d well and incubated for 24 hours at 30 C. Homogeneous
0.1 ml sémples were transferred to a series of tubes each containing
0.5 ml Qé the same medium (YEPG) supplemented with Astiban with the
concentrgtions 0f3.0,. 0.2, 0:4,:006, 08, 2.0;4.0; 6.0,8.0, 20.0,
40.0, 60;9 and 80.0 pl. Each tube was completed to 1.4 ml volumes,
with stefile distilled water before the addition of 0.1 ml yeast
.cell suséension. The tubes were mixed well and incubated in a shak-
ing water® bath for 18 hours at 30 C. Tﬁe tubes were freezed for at
least one hour to stop all biological reactions. Samples of 0.1 ml
with sufsable dilutions from each treatment were spread on yeast
extract peptone glucose agar (YEPGA) and on selective media supple-
mented w{th: '

1. 5 mg/1 L-addenine
2. 30 mg/l L-isoleucine
3. 10 mg/l L-tryptophan

The Plates were incubated at 30°C for 5 days. Then they were
scored and colonies were counted.
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RESULTS AND DISCUSSION

Table (1) gives the mean numbers of cells survived Astiban
concentéations on YEP and supplemented selective media, their
percentéges, numbers and percentages of reversions (ahle to grow
withoutjisoleucine) and mitotic gene conversions (able to grow
without:tryptopha) in two completely separaFe experiments.

Table (1) and Figures (1 and 2), showeé that Astiban had dif-
ferent lethality effects for different dosés used. Table (1) showed
that the percentages of survival ranged from 54.6%Z to 13.0% in the
first experiment, but in the second experiment it ranged from 68.6%
to 6.7Z§ The dose of 60 ul Astiban/1.5 ml was the highest toxic
dose in;experiment 1 while the dose of 4 ul/1.5 ml was the highest
toxic d§se in experiment 2. Moreover, in addition to different
toxicity of Astiban in the different experiments, its toxic effect
is not aose dependent. The lowest toxic dose in both experiments
were 0.4 u1/1.5 ml. In both experiments the dose 0.4 pl/1.5 ml
stimula;ed growth, the results of other concentrations varied in
their toxic effects. No mutagenic effect appeared in experiment 1
as no reversions for isoleucine were obtained. However, reversions

. were obéained in experiment 2 in four doses; (4.0 pl) which gave the -
highest ?eversion percentage was the highest toxic dose (Table 1).
i,Ehe percentages of conversions (tryptophan independent) in experiment
1 ranged between 0% (dose 80.0 p1/1.5 ml) to 2.5% (dose 4.0 ul/1.5
ml) but %n experiment 2 it ranged between 0.327 (dose 80.0 ul/1.6
ml) to 3i27% (dose 4.0 ul/1.5 ml). This indicates that the dose
0.4 pl/1i5 ml gave the lower toxic, while the dose 4 pl/1.5 ml gave
highest percentages of reversions in experiment 2 and the highest
conversions in both experiments 1 and 2 while in experiment 1 the

highest toxic dose was 60 ul/1.5 ml.

These two experiments indicate that Astiban is mutagenic or

probably carcionogenic at least in some doses.
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Table 1: Mean numvbers of D7 cells survived Astiban concentrations on YEP and
supplemerted selective media. their percentagus. number and percentages of

reversions and mitotic gene conversions.
r f

. e

|Astiben conc./! ho. of cells/ml % __No.ofcells/mlonsupple: % i of reversion! % _ iMo. of conversion E3

Mi/71.5 ml_jon YEP(x1000) i_selective M.( x 1000) /ml_ /ml
EXPERIMENT __NUMBER  ONE
190.1251.2 100 518.9¢31.7 100 0.00 0
80.6+19.9 4z.4 22.1240.5 38. 0.4+ 0.3 0.33
102.6+20.0 $4.6 .2%50.4 48, .0£0.72 0.6S
80.0+21.4 42, .0+46.9 36, 0.7£0.67 €
76.6222. 40, 29+30.0 35.4 0.740.48 .62
13 43, 34.0+41.2 42 0.4:0.21 31
.B322.0 32 96.0239.2 30. 45127 2.5
+35.2 45. 6.9+54.0 42.9 " 0.3+0.20 0.59
1.3+35 sl.d 7.5+45.0 43, 6+1.44 1.16
6.9+ 35 45.7 6.1£53.9 42. .64.33 0.44
1.5-18.3 30.3 12 ki s, 13
4.6+104 13 6521, +.10 15
33.3+47.8 17.5 3.8215. 3.2 0+0.0 0
. EXPERIMENT _ NUMBER___ TwO
208.5~ 32, 100 240.1271.3 100 020.00 0 .00+0.00
132.6238, 63. 60.7434. 25.3 5+0.03 0.05 .43 0.
143.02 35. 68. 72.1+40. 3 +0.00 .87+ .
88.0:40 42 0. +0.00 310.
75.4-64.¢ 36.1 6. % 00+0.0 0 +0.35 5
82.4+66 4i.9 w 4. 0+0. 0. .63+0.63 1.1
4.0:4 67 8. .3320.2 0.76 .43+0.09 3.27
22022 10.6 2. 00+0.00 .57+0.38 .0
$0.3240 24.1 1. 00£0.00 17+1.18 &
448267 21.5 0. .100.10 0.21 0..17+0.09 D.
Sel18 0.8 0. .00+0.00 .37+0.37 N
12112 5.7 3. .00+0.00 .33+0.24 7
4¢162 1 285 | 21.9_10.0040.00 .1720.17 32

TABLE |
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