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Abstract

Background: Mitotic index is a measure for the proliferation status of a cell population. The importance of the mitotic index
(MI) as a prognostic factor in veterinary oncology has been emphasized recently. Materials and Method: The present data
reveals that the mitotic index present in the leukemic-cell population in comparison to that of different time period over night
cultures, 24 hrs cultures and 48 hrs cultures respectively. Lymphocyte culture from Leukemic blood and Bone marrow for 54
AML cases, 28 CML cases, 8 ALL cases, 2 CLL cases, 3 MDS cases and 5 other cases have been analysed by using the
standard cytogenetic analytical tools. Results and Conclusion: The data derived from the three different time periods of
cultures showed that relatively short period of time overnight cultures contains a large number of cells and good mitotic index.
Our study shows that mitotic activity is an independent prognostic variable, possibly even more important than other

biomarkers known and used in a clinical setting as indicators of risk.
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1. Introduction

The wvast majority of published cytogenetic studies of
malignancy have been of leukemias and related hematologic
disorders, cytogenetic abnormalities of leukaemias can help
to define the diagnosis and to indicate clear prognostic
differences [1]. Cytogenetic results were still regarded by
many clinicians as being of peripheral interest. However, in
all tumour types studied so far, the presence or absence of
many of the genetic abnormalities found has been associated
with different responses to treatment. Therefore, genetic and
cytogenetic studies are being recognized as essential to the
best choice of treatment for a patient. As a consequence of
these advances, clinical colleagues now expect that
cytogenetic analysis of malignancy will provide rapid,
accurate, and specific results to help them in the choice of
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treatment and the management of patients. There is a greatly
increased pressure on the cytogeneticist to provide results
that fulfil these expectations. One of the major successes of
cytogenetics in analysing leukemias is through mitotic index
calculation [2].

Mitotic index is a measure for the proliferation status of a
cell population [2]. The importance of the mitotic index (MI)
as a prognostic factor in veterinary oncology has been
emphasized recently. In the interesting exploratory study on
canine cutaneous mast cell tumors, Preziosi et al [3] showed
a significant association between MI and overall survival,
which could be important for clinical decision making,
especially in the case of Patnaik grade II tumors. The median
survival time for with a tumor MI5 was significantly longer
than for those with a MI, regardless of the grade. The cut-
point applied in this study was based on the distribution of
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the MI, as well as on MI categories published for other
tumour types [4]. Because the choice of the cut-point is
critical in prognostic factor studies and because the clinical
relevance of new prognostic indicators should always be
investigated in an independent group Cell population growth
occurs as cells pass through interphase and mitosis to
complete the cell cycle [5]. Many cells lose the capacity to
divide as they mature or divide only rarely. Other cells are
capable of rapid cell division. The mitotic index can be
calculated from a slide, even with light microscopy. It is the
number of cells containing visible chromosomes (mitosis)
per total number of cells in the field of view. A conventional
cytogenetic study is still widely regarded as being the gold
standard for genetic tests, since it is the best one currently
available for assessing the whole karyotype at once [6]. It is
subject to limitations, however, including those described
below. Where these can be overcome by using one of the new
technologies, this is mentioned. For most haematology
cytogenetic studies the vastly preferred tissue is bone marrow
[7]. Failures to produce a result can occur if the bone marrow
sample is either very small or has an extremely high cell
count. In either case, it is well worth asking for a heparinzed
blood sample.

2. Methodology

2.1. Sample Collection

4mL Heparinized Peripheral blood and Bone marrow
samples of haematologically positive 54 AML cases, 28
CML cases, 8 ALL cases, 2 CLL cases, 3 MDS cases and 5
other cases, collected from Department of Oncology, Apollo
Hospital, Hyderabad.

2.2. Cell Culture

Fresh specimens were added to the RPMI 1640 medium
(GIBCO) which contains 20% Fetal Bovine Serum (GIBCO),
streptomycin and benzyl penicillin. Incubate the cultures at

37°C for overnight, 24 hrs and 48 hrs. At the end of the
incubation colchicin was added to the cultures and incubate
for 20 min. Culture tubes were centrifuged 10 min at 1000g.
Cell pellet resuspended in S5SmL of freshly prepared
prewarmed hypotonic solution (0.075M KCI) and incubated
for 15 to 20 min. At the end of the hypotonic treatment a
freshly prepared fixative solution (3:1 ratio of methanol and
acetic acid) 0.5ml was added and centrifuged 10 min at
1000g. To the cell pellet SmL of fresh fixative was added and
centrifuged 10 min at 1000g. Fixative washes were repeated
3 -4 more times until the suspension no longer appear
brownish. After the final fixative wash, the pellet was
resuspended in 0.5mL of fresh fixative and drop the slides.
And stained with Geisma’s stain and examined under the
light microscopy to access the mitotic index. One way to
quantify cell division is by using the mitotic index.

Mitotic index is calculated based on the given formula:

Number of dividing cells
1000cells

x 100

The present data reveals that the mitotic index present in the
leukemic-cell population in comparison to that of different
time period over night cultures, 24 hrs cultures and 48 hrs
cultures respectively. Lymphocyte culture from Leukemic
blood and Bone marrow for 54 AML cases, 28 CML cases, 8
ALL cases, 2 CLL cases, 3 MDS cases and 5 other cases.

3. Results

Cytogenetics findings supplement the more routine clinical
and pathologic evaluations for the specific disease type. The
data derived from the three different time periods of cultures
showing that a relatively short period of time overnight
cultures containing a large number of cells or good mitotic
index.

Table 1. Shows the mitotic index of different leukemic cells in different time periods.

Peripheral Blood Bone marrow

ON 24 hr 48 hr ON 24 hr 48 hr
CML
AVERAGE 0.99 1.011111111 1.166666667 1.172727273 0.975 0.89375
STDEV 0.455704583 0.791271831 0.610327781 0.890789814 0.642391366 0.715978352
VARIANCE 0.207666667 0.626111111 0.3725 0.793506494 0.412666667 0.512625
AML
MEAN 0.451851852 0.766666667 0.385185185 0.83125 0.597453224 0.421160167
STDEV 0.789532661 1.649708599 0.491233693 0.83125 0.758333333 0.491666667
VARIANCE 0.623361823 2.721538462 0.241310541 0.326023936 0.356950355 0.177375887
ALL
MEAN 1.9 2.1 1.25 1.34 1.375 0.8
STDEV 1.697056275 1.838477631 1.626345597 0.482700735 0.602079729 0.479583152
VARIANCE 2.88 3.38 2.645 0.233 0.3625 0.23
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Fig. 1. Metaphase from overnight leukemic culture (100X).

Fig. 3. Metaphase from 48hrs leukemic culture (100X).

E

4. Discussion

Bone marrow chromosome studies are important in the
diagnosis and management of patients with leukemias. Blood
samples generally have a much higher failure rate and lower
clone rate than bone marrow; also, the divisions may derive
from cells that left the bone marrow some time previously,
and so do not represent the current state of the disease [8].
For all these reasons, blood samples may produce results that
are more difficult to interpret. Therefore they should not be
accepted willingly as an alternative to a good bone marrow
sample, although they are better than nothing [9].

Cytogenetics studies of leukemias are technically difficult
than the constitutional or non cancerous [10]. The
chromosomes often are resistant to spreading and
morphology is poor, with distinct bands. Several
improvements in cell culturing, set different culture periods,
harvesting and staining procedures can reduce these
problems and lead to better identification of chromosomal
abnormalities [11]. Culture periods are very much important
for leukemic cultures.

In this data, we attempt to discuss the Mitotic index, which
associated with three time periods of cell culture for
leukemias from three prospective. In the first we list and
present the mitotic index of 54 AML cases. In this section the
statistical data showing that the peripheral blood 24hrs
cultures mitotic index is relatively high when compare to the
overnight cultures and 48 hrs cultures [7 & 8]. However,
bone marrow cultures overnight and 24hrs culture’s mitotic
index is relatively high when compare to the 48hrs culture’s
mitotic index

In the second section, we list and present the mitotic index of
28 Chronic myeloid leukaemia cases. In this section the
statistical data showing that, the 24hrs culture’s mitotic index
is relatively high when compare to the overnight and 48hrs
cultures. However, for Bone marrow cultures are more
favourable for overnight cultures when compare to the 24hrs
and 48hrs cultures.

In the third section, we list and present the mitotic index of
8Acute Lymphoblastic Leukaemia, 2 Chronic Lymphoblastic
Leukaemia and 8 other cases. In this data revealing that, the
overnight and 24hrs culture’s mitotic index is high when
compare to the 48hrs culture. However, for Bone marrow
cultures 24hrs culture’s mitotic index is high when
comparing to the overnight and 48hrs cultures. Our study
shows that mitotic activity is an independent prognostic
variable, possibly even more important than other biomarkers
known and used in a clinical setting as indicators of risk [12-
16].
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5. Conclusion

Cytogenetics findings supplement the more routine clinical
and pathologic evaluations for the specific disease type. The
data derived from the three different time periods of cultures
showing that a relatively short period of time overnight
cultures containing a large number of cells or good mitotic
index.
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