Vol. 47. No. 2-3, 151-158, 1997.

UDK 619:575.224 232

WO CYTOGENETIC ANALYSIS OF THE EFFECTS OF CLOPROSTENOL
ON MAMMALIAN CELLS

M ANDELKOVIG**, B. SOLDATOVIC* and DIJANA CVETKQVIC***

soay, Faculty of Veterinary Medicine, Bul JNA 18, Belgrade **Institute of
agy, Studentski Trg 16, Belgrade ***Department of Anatomy, Fact
Veterinary Medicine, Bul JNA 18, Belgrade

(Received, 3. March 1927.)

The aim of this srudlﬁwas to evaluate possible genotoxic effects

sweerostenol(Sinhrogal™ a synthetic analogue of prostaglandin F-2

which is used for synchronization of estrus in domestic animals
musagenic potential of the test substance was investigated on
eripheral blood lymphocytes (in vitro) and bone marrow ¢

muscular rly treated BALB/c AnNCR male mice (in vivo), by
ng numerical and structural chromosome aberrations
. ination of the mitotic index. There were no indicatio
Boenic potential of cloprostenol within the experimental con-

srons and doses applied in this investigation.
®ey words: cloprostenol, prostaglandin F-2 alpha, genotoxicity,
Sosome aberrations, mitotic index

INTRODUCTION

| evidence and data from animal experiments strongly im-
we of hormones in development and/or maintenance of
=enderson et al, 1982). Having in mind that most cancers
smsequence of genetic changes, possible mutagenic effects of
sy steroids, have been studied in various test-systems. How-
we of nonsteroid hormones and mediators requires deeper
B characterization,
W e available data, mediator PGF-2 alpha has genotoxic action
2 may stimulate proliferation of cultured cells (Hakeda et al,,
smatin decondensation of small and large luteal cells (Chegini
=== metabolities of PGF-2 alpha can bind to DNA (Karmali et al.,
== that many mutagens and carcinogens stimulate PGF-2
» celis (Levine, 1977). Moreover, some tumor cells contain an
@ioha (Bennet et al., 1981) and it is thought that changes in
#= can be the mechanism by which mutagens and carcinogens
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The objective of our study was to investigate possible genotoxe
of cloprostenol (Sinhrogal':') which is a synthetic analogue of PGF-2 &
slower biotransformation time and a more profound effect. Cloproste
in veterinary medicine since its luteinic effect synchronizes estrus ang
in domestic animals therefore allowing successful artificial inseminata

MATERIALS AND METHODS

Test substance. Cloprostenol (CAS No 40665-92-7) is a functionas
of prostaglandin F-2 alpha (PGF-2 alpha), chemically (16-m-chlorp
18. 19, 20-tetranol PGF-2 alpha; molecular weight 424,92, Cloprostens
in veterinary medicine mainly fgr synchronization of estrus. The inw
were performed with Sinhrogal™ (ICN Galenika) which contains clo
an active component,

Controls. The negative control was prepared in ICN Galenika as
preparation containing all compounds present in Sinhrogal™' except &
one. The positive control N-methyl-N"-nitro-N-nitrosoguanidine (MNNGS
solved in acetone and-added to cultures to obtain afinal concentration @
whereas animals were treated intramuscularly with a dose of 50 mgkg ™

In vitro test. Human peripheral blood lymphocyte cultures w:
according to the slightly modified protocol described by Evans and
(1975). Heparinised whole blood samples (0.8 ml) obtained from hes
under 30 years of age were added to vials with 9.2 ml of Parker 1958
containing 30% of inactivated calf serum (SERVA) and 0.04
hytohaemagglutinin (Wellcome). Cultures were incubated for 72 howrs
Exactly 47 h and 30 min after the beginning of incubation, ¢
(Sinhrogalﬂ. ICN Galenika) was added to the cultivation vials in such a
to obtain final experimental concentrations of 1, 2, 5 and 10 yg/ml. ¥
before harvesting, colcemide (CIBA) was added to the cultures to ach
concentration of 0.5 ug/ml. After hypotonic treatment (0.075 M KClI)
three repetitive cycles of fixation in methanol-acetic acid solution
centrifugation, and resuspension, the cell suspension was dropped s
grease free microscopic slides, air dried and stiained in 20% Giemsa
for 15 minutes. For each of the experimental concentrations, as w
controls, 150 mitotic plates were examined on coded slides.

In vivo test. The BALB/c ANNCR inbred strain of mouse was used &
assay. Animals were kept under standard conditions: (21 :1)00, hus
60%, food and water ad libitum. During the course of the experiment #
weight was 20-25 g. For each of the experimental concentrations (1,
mg/kg), a%wen as for controls, 10 male animals were treated intramuscus
Sinhrogal™ and control preparation respectively. At 24 hours after treas
animals were injected intraperitoneally with colchicine (4 mg/kg). Chros
preparations were made according to the method of Hsu and Patton
Cytogenetic analysis implied observation of heteroploid and polyple
structural chromosomal aberrations and mitotic activity.
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RESULTS AND DISCUSSION

cal analysis of the effects of cloprostenol included assess-
= (aneuploid and polyploid cells) and structural aberr
S9C chromatid gaps and breaks) in PHA-activated h

.
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=<7 increase in the percentage of mitoses with gaps and
=rical aberrations, the number of polyploid and aneuploid cells
¥ ©hanged either after administration of cloprostenol, or after
BESEE Control,
sSeesan wherther cloprostenol can exhibit genotoxic effects in
s¥eparations from the bone marrow of BALB/c inbred strain
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were analyzed after single administration of cloprostenol (Table 2).
structural as well as numerical aberrations was similar to the values
cultured human peripheral blood lymphocytes obtained in this expe
the positive control (MNNG) gave rise to a significant increase in anes
(p<0.01) and cells with structural aberrations (p<0.001) (an exampee
in Figure 2), whereas the level of polyploid cell did not depart mark
negative control. On the other hand, there were no significant cha
levels of numerical and structural aberrations for all cloprostenol cons
applied. A metaphase spread from an animal exposed to the highe
cloprostenol is presented in Figure 3.

Table 1. The effects of cloprostenal in lymphocyte cultures of human peripheral blaas

Number of Aneuploid Polyploid Ce
cells cells cells

observed No % No LA s

negative control 5.60 150 4.67 2 1.33 3

positive control
(MNNG)

1 ng/mi 5.98 144 417 063
2 ug/ml 534 153 261 1.31
S ug/ml 6.35 152 5.92 1.97
10 eg/ml 6.15 151 3.97 0.66

** p<0.01

Conc.of Mitotic
cloprostenol index (%)

3.83 150 11 7.33 5 3.33 2

Figure 2. Acentiric fragments (irdicated by arrows) as a consequence of the mutagenie
MNNG in mouse cell

In this experiment mainly structural chromosomal aberrations like gz
break damage of chromosomes, which indicate clastogenic properties ca
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Aneuploid Polyploid C
cells cells
e 9 No % L5

o
4.67 2 1.33 3

= e -
- 117 1 069
4 261 2 1.31 3
9 5.92 2 1.97 & soread from mouse bone marrow after treatment with 5 mg'kg of cloprostencl
€ 397 1 0.66 z

= of miotic index (MI) are shown in Tables 1 and 2. Obviously
e walues of Ml are not significant either for all experimental

o soorostenol on bone marrow cells of BALB/cAnNCR male mice

e o Mitoti Number Aneuploid  Polyploid

Beatec - [’zo) of cells cells cells

s 155 observed "o % No. % No %
« 2.05 500 21 4.20 5 1.00 13 260
= 1.65 500 44 880** 7 1.40 77 1540°**
L= 1.85 500 20 4.00 & 120 10 2.00
= 2.60 500 31 6.20 8 160 11 220
= 2.55 500 29 580 8§ 1208 1.80

&= 2 consequence of the mutss 2 :
1 o e basis of the results obtained by the cytogenetic analyses

sweer & can be concluded that cloprostenol has no expressed
=womosomal aberrations B #= » should be mentioned, however, that the same agent was
BEate clastogenic prope gemertially genotoxic in SCE (sister chromatid exchange) test
@ 1952 This discrepancy can be accounted for by the higher
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SADRZAJ
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