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Introduction

It has long beern Xmown thet drugs, besides their medicinal

e’Tect, may exhibit untoward harmTul side sSfescts. These =ids

iting, skin rashes to severe ornes which may lead o toxicity.

ALlTerations of +the process of nitosis or meiogis zmdé clhronosoxz-

riv from administration of some Zrugs. These effects would,
thus, be more critical during pregnancy sinece they would lzad to

It was reported that antibiotics mzy lezd to ihe production
of & number of chromosomal aberrations in huzen subjecss and in

aninalg ( Obe, 1870, ifana, 1578 =nd Cilievici et al

Similerly, = number of zrtituterculosis drugs causel the annear-
gnce of caromosomal aberrations { Obe gi = 1573, Zomen znd

E{?

erzian, 1377 ).

Studies on animal cells in tissue culture heve snown thet,

m

£ & rule, trhere appesrs 30 be & zool correlation tetvesn the

chromosome breaxing activities of chemical

m

in plaxt znd snimel
cells, Some chemiczls such as hempa, however, s>re
inactive in plant cells dut are mutagenic in soxe 2ninmel cells

Cther agents such as caffeine and FU3R, having mute

[)‘)
||.
o
4]
b

in plant and animal systems but affect the cells at Sifferens

43

a

zges of their cycle or through

IiH

different mechanisms [ Hihlmen

',_.J
Ne)
-3

1

Ly
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Jrugs as morphire sulphate ( Habaritr =1 =1.
different types of oral contraceptives ( Hebarity eni Xnoizri,
1567 ) were found to induce disturbancs in sell division. The

o
T A

fect varied from innibpition of cell division to the product-

ion of different types of mitoftic zbnormalities,

Tre effect of sulfadiaszine, sulfsphenazole axnd
ine on plant celles has teen studied by Z1-8Shiekk (122C). The
study indicsted that these drugs induced & mitolepressive s7fect
and this effect increased with Iincreszing 4druz concentrztion and

duration of treatment. Such effect wzs zt*tributzd to inkibition
t

Tranquilizing agents were subjeel to many cytelozical inv-
1

estigations both in human being == well as in
recozunized clinleally that iranguilizers of ths phenoihiszzine
groun are cenable of causing a wile varisty of undecirable side
effects. A number of workers have investigated their effects
on microorganisms and other cell systems. 3Juttman and Friedman
(1863) showed that motility of the cilistes was reduced by each

of a series of substituted prhenotihrizzires whick va

2]
'_]
@
-
I
3
[¢d]
iy
by
o]
Q

tiveness,

Jther workers have studied the sf7sc¢t ¢f cklorpromszine on

rog gestrocnenius muscle, isolzted mitochondris and aumsn ery-

[

[Sid

nrocytes ([ reviewed by Freeman an

fn
82]
o
-,
H
et
[
in
-
I
D
o
s
pa—

Rogers (186¢) demonstrated that phenothiszins lerivatives
cen influence 1ipid and nucleic acid levels in fetrazymena, znd

further sugzested that these drugs nay interfere direcily with
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Conen et al. (1969) indicated tret cytotoxicity to chlor-

promazine was evident at concentraiions of 1C mg/ml and 1 mg/ml
gsinee no mitosis was observed at these concentratiozs. Irug

corcsntrations of 10C, 10 and 1 ug/ml, =ltrough yislded dividin

cells, exhibited significernt entimitotic effect wnich wes lin=-

early related to length of exposure o the drugz.

concentrations of the drug, non-viable cells with complete pul-
"

verization of chromatin reflected the cytotoxic effect of the

druzg.

ACams {(1975) illustreted tkat promazine Z71 zni calorprom-

Poilson and Adams (1878) found z growth reduction of 30-40% in

barely plants grown in two phenothiszine trenguilizers ( pro-
chlorperszine edisylate end trifluperszine HC1 ). Thsy observed

2150 similar reduction in the number of mid-anaphase cells which
mey indicete thet the reduction of growih of The iz
the result of a reduced mitotic rete, In adiition, the same

sutnors observed several types of chromosomal zberrziions

—

The effect of iranguilizing agents on the pnlant cells has

o

een studied =zlso bty Barakat (1978). The study sz

e

ium and phenobarbitone sodium have z great seffect o the normal

seguence and behaviour of chromosomss during mitotic stazss.
Ths drugs induced = wile range of mitotic stnormalitiss and ths
fregueney of the laitter depended oz drug concentration exd dur-

ation of treztment.
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The present study was underitzxen +o determine possible cyt-

Trhe antihigtaminie Iruzs zre the drugs thnst bloack the eff-
ects of nistamine competitively at wvarious rscepior sites, The

conditions in which the antihistaminics are helpful ircluds all-
ergic rhinitiz, urticariz, some types of asthms eni moticn sick-
ness, OConditions in which antihisteminics are eithsr not the
drugs of cheoice or should not be used inclufe =zcute ansphylsetic
emergarcies, cost cases of sstims, disesses of the zkin, eyes

gnd ngoge snd the cormmorn cold.

rrom the antihistaminie drugs, two exanples merse sslectad
Tor the present giudy. 7These zre prometharzine hydrochlorids =nd

cnlorpheniramine maleate, These two drugs sre considered potent
antihicetaminics, It is {0 be stated thet promethezine ZIC1, bes-
ides being a potent sntihistaminiec, has also antipsychotic effect.

It is = member of the phenothiazine group of antipsychotic drugs.

The antipsychotic drugs are the newer terms for najior tran-
quilizers ( Zotk , 1974 ). The pharmacological effects of the
phenothiazine tranquilizers are quite complex, These drugs zre
potent antiemetics and have important actions on the zutonomic
nervous gystexn at various levels, In large coses they alsoc prod-

-

uce significant toxic side effects such as parkinsonism,

Prom the antipsychotic drugs, promzzine hydrochloride and

ifluperazine hydrochloride were selected For this study. CThese
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iwo Irugs have the phenothiszine siructurs =nd are considered

potent antipsychotic azents.

The aim of tke present study was to determins tlle ellects
of promethezine HCl, chlorphexniremines maleste, promszine ZC1

and trifluperszine HCL on both meristematic and g=srm cells

( mitosis and meiosis ), using different drugz concentrations
and different times of treatment. The cytological parzmeters
considered in this study were the mitotic index, total nercen-
tage of abnormalities, types of abnormelifies in addition to

pollen viability and pollexn length., The plants utilizs

2.
Hy

or

were Vicia faba as a representetive plant

)
[}

these investigation

518

or the dicotyledons and Allium cepa as a representzative one

Hy
H

or the monocotyledons,
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MATERIALS aKD METHODS
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Vaterizls and Methods

In the present study, Vicies faba { ver. Giza 2 ) =znd 21lium
cepa ( var. Giza & ) were utilized to investigate poscible eytol-

ogical effects of four drugs, namely:

1. Promethazine HC1

-

At
2
ju}

e

I

,_ /T AY = fn_-i_-_r N
\TDEJE'H'\_\J;.‘BJE _s
F’Q§§r C= IA;J l H?-COOH
l } 1‘ ’ 'J’I‘Et RYaTa™
31/\/ v 4 2. 2C0E
— _
3. Promezine HC1

+CHy+ CE, -1 (CH3),

4, Trifluperszine HCL

—
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Tne ghove-mentioned compounis were uzel in
of 12, 20 and 40 p.n.m. for the mitotiz stulies =nm

P.p.=. Tor tzae melotic sfuldles. Fresh scusous soluTicns ware

3 PRCT S i 4 oa s [ —— > ~ ) . - L= o
in lergth. The rost tins were dirmerssi in sguccus solutions of
Toig ugel arugs av concentrstlons oF 10, 20 =xi 40 -.2.m. Tor 12,

In case of Alliur cepa, trhe bulbs of enproximaszly eauel

Central Library - Ain Shams University
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70% ethyl alecohol in the refrigerator until time of smesring
The roots were hydrolyzed in 1N HCI1 a3t 58 - &0 C for 5 min
then washed thorougrly in distilled weter znd stairnel for one

bour in leuco basic fuchsin znd squashed in 45% acetic =cid,

For meking permanent preparstions, the preparations were
inverted witn their cover-slips downwards in z netri-dish con-

tairning 40% ethyl alechol $ill the cover-slin falls awe

1
ey

ct

.y
(Y

slides. The slides and the cover-slips wers then trznsferrsd

*

in The following solutions five minutes each:
ibsoiute alcohol ( series of 40, 60, BD % 5% ), =zbsolute ale-
ohol and xylol ( 9:1, 1:1 & 1:5 }, and purs xylol, tasn tkhey

were mounted in cznada bzlsan.

Tne slides prepared as atove were exanin

[
s
-,
(]
H
o2
8]
ot
5
[
|.-l
+
[
l+
IJ
(]

index and abnormslities.

Aumber of &ividing cells from 1C different roct tips for
each ftreatment 10000 = Z0000 cells were counted ané exzmined.

17, leiotic studvw

Seeds of Viciec Zata wers scsked in water Tor 24 hw. before
cultivation in scil. On reaching =z suitatle sizs (20-30) days

altsr planting, ithe fleower buds were treated with the used drugs.

cotton soaked with the drug solutions ( 20 or 40 p.o
placed on the shoot tips havirg the flower buds =né rermovel after
3 hr. The specimens ( treated flower buds ) were collested 24
and 4& hr, afier treatment et rendom from 20 plants Zor ezch

treztment,
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In the case of Allium cepa, bulbs of nearly esusl size were

grown in the goll. At 30-9C days old, Tlowsr ouds wers trezted

by the drug solutions bty the szme menner adopted for Vieis feba.

Flower buds which were gathered

m

t randon Iroz ithe druge-
trezted plants and the control were fixel separstely, Fixzaziion
of budg in acetic - zlcohol 1:3 solutions wee followsd bty aceto-

carmine squash preparations.

Photogrephs were made and scoring was Gone “rom the tempor-

ary preparaitions,

Zaclintock metnod was used ( Venning 1

0

studies. The method involves the following steps:

r_l

. Tne stamens were squashed out, each one on & slide in a drop

el

of 45% iron aceto-carmine soliution.,
2. The contents of the snther were smeared by pressing the slide

with Its cover gently bpetween Tilte

H
o
m
"
(1)
ks
I
o
'_
8!
n

o Tke glides were heated gently

(W]

Fh

cr few seconis over sn zlconcl

Hy

lame { not boiling ), and the cover edgzes were sszlei with par-

ne

fTfin wax to kesp it unspoiled for few days.

To make permanent prepsrations, the slides were passed thre
ough the following steps:
1. The slides were inverted on glass triangle in a petri-dish

filled with 10% solution of acetic scid.

2. After the glass covers had fallen awey tne slicdss, both slides

and covers were separately pessed through tze following solutions:

&, bBoguel parts of alcohol and acetic acii.

b. Acetic acid : absolute alcohol ( 1:5 ).
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