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Abstract
This study was carried out to investigate cytogenetic effects of chronic exposure of an
immunosuppressant Tacrolimus in male albino rats. Thirty albino male rats were
divided into 3 equal groups, the first one (T1) administrated orally therapeutic dose
70pg/kg.BW of Tacrolimus. The second group(T2) dosed double dose 140 pg/kg.BW
of Tacrolimus, while the third group dosed distilled water with drops of ethanol as
solvent like in treated groups and considered as control one(C). cytogenetic study
included mitotic index, chromosomal aberration and blast index, the mitotic index
showed significant decrease in both treated groups compared with the control one,
the blast index showed significant decrease in T2 group compared with T1 and the
control group. Chromosomal aberration in the stem cells of bone marrow represented
by ring chromosome observed in T2 group which received double dose of drug. In
conclusion Tacrolimus chronic exposure in rats indicate some genetic effect which
needed more investigations in other species and even man.
Key words: Tacrolimus, cytogenetic effect, chronic toxicity.
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Introductions:

Tacrolimus (formerly FK506)
selectively inhibit  transcription  of
interleukin  (IL)-2 and several other
cytokines, mainly in T-helper
lymphocytes®”.  The introduction  of
Tacrolimus in the 1990s has significantly
improved the survival of transplanted
organs®”. Tacrolimus binds to an
intracellular protein FKBP-12, formed a
complex with calcium, calmudlin and
calcineurin which inhibit phosphorylation
activity® Tacrolimus occasionally used
in the treatment of various immune-
mediated diseases”. This prevent the
effect of dephosphorylation of nuclear
factor of T-lymphocytes which necessary
to initiate gene transcription of interlukin
IL-2 synthesis, so the net outcome inhibit
T-lymphocyte activation © Tacrolimus
uses include Prophylaxis of transplant
rejection in liver, kidney or heart allograft

recipients.(0.15-0.20

mg/kg.BW)orally® treatment of Eczema
and dermatitis in concentration(0.1%-
0.3%)topically®A number of studies
have found a close correlation between
the pharmacokinetic parameters of
tacrolimus and the clinical outcome!"®"
However, despite the long use of the drug
in clinical practice, the best way to use
tacrolimus is still a matter of intense
debate®*?

Materials o Methods:
Animals:

Thirty male albino rats, aged 8-10 weeks
with weight range (150-170g), supplied by the
animal house of the College of veterinary

medicine of Baghdad university. They were
housed and maintained in a conventional
animal facility, with controlled conditions of
temperature (20 + 5°C). Standard pellet and
diet were produced ad libitum.

Experiential desing:

Thirty males albino rat randomly
divided equally into 3 groups as
follow:

1- 1% group (T1) was administrated
orally with (70 pg /kg B.W) of
Tacrolimus daily for 90 days as
therapeutic dose.

2- 2" group (T2) was administrated
Tacrolimus orally with (140 g/
kg.BW) as tow fold dose.

3- 3" group(C) was considered control
group given distilled water orally.
Tacrolimus dosed orally by gastric
gavage with overnight fasting. This
work was carried at approved of
College of veterinary medicine of
Baghdad University in accordance
with international ethical standard of
research of work with laboratory
animals.

Cytogenetic analysis in rat bone
marrow:

Chromosomal analysis(abberations),
mitotic index and blast index of
experimental animals carried out
according to(Allen, et al., 1977), by
obtaining the bone marrow from bone
of animals by anesthetized by
ketamine+  xylazine and slide
preparation by Giemsa stain. Mitotic
index and blast index used as the
following equations respectively.

Cells of Metaphase

MI% =

x100 ()

1000
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Number of lymphoblast

B1%-=

1000
1000=Total number of observed cells.

Statistical analysis:-

x100 ()

Data subjected to analysis of VVarian (ANOVA) one way , least significant
difference (LSD) and to compete between mean at level of 0.05 significances by

using(SPSS), Version 10.

Results:

The results revealed significant decrease(P<0.05) in both mitotic index and blast
index in bone marrow of exposed groups (T1 and T2) depending on received doses of
drug comparing with control one which received distilled water (Table 1 and Fig. 1) .
Table (1) The effect of different doses of Tacrolimus given orally for 90 days on

mitotic index and blast index of mal albino rats.

parameter Mitotic index Blast index
/g@ M=S.E MzS.E
C 4.27+3.00 3.45+20.90
N=5 A A
TI 2.22+1.50 3.31+21.10
N=5 B A
T2 1.30+0.90 2.21+12.20
N=5 C B

LSD of M1%=0.3

LSD of Bl%=0.4

-Different capital letters denote siginficant differences (p<0.05) between groups.

The decreasing in MI% is more
significant in animals of T2group
which received double dose of
Tacrolimus (140ug/kg.BW) than the
T1 group which received therapeutic
dose (70ug/kg.BW). The mitotic index
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is simply a measurement to determine
the percentage of cells undergoing
mitosis. Durations of the cell cycle and
mitosis vary in different cell types. An
elevated mitotic index indicates more
cells are dividing, and thus obvious in
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cancer cells, The mitotic index may be
elevated during necessary processes to
life, such as the normal growth of
plants or animals, as well as cellular
repair of an injury™. The values of
mitotic index are an indication of the
degree of cytotoxicity ®?. The
decrease in mitotic index indicates the
loss of dividing cells, which may be
attributed to Tacrolimus interference in
the normal sequences of mitosis
leading to reduction in T and B
lymphocyte. Kurtoglou and Yuksel ¥
Determine the possible genotoxic
effects of Tacrolimus which is by using
sister chromatid exchange (SCEs),
chromosome aberration (CAs),
micronuclei tests (MN) and cell growth
kinetics such as mitotic index (MI) and

replication index (RI) in human
lymphocytes. Tannuri et al @ who
observed administration of

immunosuppressants did not change
the mitotic index of the regenerating
liver in newborn animals submitted to
heptectomy. Astellas Pharma “® who
reported that Tacrolimus decreased the
mitotic index dose-dependently
mannar started from 70 pg/ml in
Chinese hamster models.
Chromosomal aberrations:

The results of chromosomal analysis
revealed there was a certain
chromosomal aberration represented
by ring chromosome in stem cells of
bone marrow in animals of T2group
which received double dose of
Tacrolimus (140pg/kg.BW) for 90
days (Fig.4-14).while other groups
(T1) which received therapeutic dose
(70ug/kg.BW)  didn't show any

chromosomal aberration in stem cells
bone marrow.

Figure(1):A-@&=9» Ring chromosome in stem cells bone marrow of male albino rat
received double dose (140ug/kg.BW)of Tacrolimus for 90 days (Geimsa stain* 100).

Chromosomal aberrations (CA) are
one of the important biological
consequences of human exposure to
ionizing radiation and other genotoxic
agents. Hagmar, et al.*®). Many types
of cancers are associated with specific
types of CA which are etiologic for the
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cancer  in  question®”.  The

chromosomal aberration which
observed in the present study mean
there is chromosomal mutation in
somatic cells of bone marrow, this
genetic damage if fixed and
transmitted to  the2nd  cellular
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generation by cells division might lead
to carcinogenic effect in certain organs
or tissue occur during pregnancy since
tacrolimus transmitted through
placenta™®. The result of chromosomal
aberration are in agreement with
Kurtoglou and Yuksel, *® who found
the possible genotoxic effects of
Tacrolimus which is by using sister
chromatid exchange (SCEs),
chromosome aberration (CAs),
micronuclei tests (MN) and cell growth
Kinetics such as mitotic index (MI) and
replication index (RI) in human
lymphocytes. The cells were treated
with 5, 25, 50, and 100 ng/ml
concentrations of Tacrolimus, for 24
and 48 h treatment periods. Tacrolimus
induced CA and MN frequency at all
concentrations for 24 and 48 h. Also
the  result of this study are in
agreement with Abou-shaaban, et al
who reported that Tacrolimus sub
acute(7 days) treatment in mice with
doses (4, 8 and 16 mg/kg.days)
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