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Lower Fallure Rates and Contribute Substantially to Clinical Diagnosis.
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Abstract Materials and Methods Results and Discussion
One consistent goal for a clinical cytogenetics laboratory is to reduce the culture failure rates. In Peripheral blood samples were collected for traditional cytogenetic analysis; PHA is a well know mitogen that is used to stimulate the T-cell line of constitutional cytogenetic
traditional oncology cytogenetic laboratories, leukemic peripheral blood is often set up using an typically in sodium heparin tubes some in lithium heparin and EDTA. Samples peripheral blood samples. It is not traditionally used for oncologic cytogenetic detection due to
overnight culture (ONC) typically incubated with dilute colcemid and a 24-hr and/or a 48-hour received iIn lithium heparin or EDTA were washed with media to remove the the misunderstanding that PHA will stimulate only the normal cellular populations (T-cell
culture without a mitogen. This approach may result in culture failure due to decreased mitotic sub-standard anticoagulation agent. Two to four di erent cultures were set up per lymphocytes) inhibiting the abnormal population (B-cell lymphocytes) from dividing.[5] When
activity with very few or no circulating blasts. PHA is a well known mitogen used in cytogenetics patient if sample amounts allotted, 24EB, 48PHA, ONC and 48EB, in that prioritizing PB is cultured using PHA to stimulate the T-cell line, all T-cell types are triggered to grow. The
laboratories to initiate cell division in T-lymphocytes. However, PHA is not the preferred mitogen order. Cultures were set up using 1mL of sample and a minimum of two cultures per presence of the helper T-cell activates the B-cell to enter mitosis ( gure 1). Due to this reciprocal
for use in an oncology cytogenetics laboratory based on the misconception that it will stimulate patient. If less than 2mL of sample were provided, the sample was then split equally activation, B cell abnormalities will be present in this stimulated culture allowing laboratories to
only the T-cell lymphocytes inhibiting the B-cell lymphocytes (typically the abnormal population) with 24EB and 48PHA culture. 24EB, ONC, and 48EB cultures were set up using Include these stimulated chromosomal karyotypes in oncologic reports.
from dividing. We have designed a study to investigate whether PHA stimulated PB cultures (GIBCO) MarrowMax culture media. 48PHA cultures were set up using RPMI,
could show growth in both the T and B cell lines. Since B-cells are stimulated by lymphokines, L-glutamine, fetal bovine serum, Penicillin/Streptomycin and PHA.[8] Cultures were A total of 64 leukemic peripheral blood samples were used to set up side by side evaluation of
which are produced by the helper T-cell, we set up a study to demonstrate that having an harvested per standard laboratory protocols for cytogenetics. Slides were dropped PHA stimulated cultures vs. routine non-stimulated cultures. If sample amounts allotted, four
additional PHA stimulated culture is signi cant and should be included as part of a cancer using a bench top method and aged appropriately. GTG banding was used to stain cultures were set up; 48PHA, 24E, ONC and 48EB. Of all the cultures, 3.13% resulted in culture
cytogenetics lab’s standard operating procedure for leukemic peripheral blood. To prove this, we slides. Slides were analyzed using MetaSystems software. The objective was to failure. 18.95% resulted out as abnormal. Of the PHA stimulated cultures, 7.81% resulted in
set up a side by side evaluation and monitored the cytogenetic ndings over a three month stimulate a peripheral blood culture with PHA to show that the sample can yield culture failure. 11.17% resulted out as abnormal. Of the ONC cultures, 60.00% resulted in culture
period for 46 patients. Our data indicates a lower failure rate and a higher rate of abnormality clinically substantial metaphase cells when compared with unstimulated peripheral failure. 50.55% resulted out as abnormal. Of the 24EB cultures, 48.44% resulted in culture failure.
detection. We conclude that the additional PHA culture is signi cant and justi able to add to a blood cultures. See Table 1 for set up procedures. For each culture at least 2 44.36% resulted out as abnormal.
cancer cytogenetics laboratory’s standard operating procedure. representative slides were loaded onto MetaSystems using Metafer and lkaria’s
Image capturing and analyzing software. A licensed cytogenetic technologist As you can see from this study, the culture failure rate was 3.13%. If the PHA stimulated cultures
Introduction performed counts and karyotypes on each sample per company requirements. were not used, 23 of the 64 cultures would have been a culture failure, bringing the culture failure
Occasionally, peripheral blood samples are used for oncologic cytogenetic studies. When there rate up to 39%, which is well above any cytogenetic laboratories quality control threshold. Of the
are immature, actively dividing cells in peripheral blood, it is possible to detect the Philadelphia stimulated cultures, two contributed exclusively to the clinical abnormalities. Both of which have
chromosome and other chromosomal abnormalities in lymphoproliferative and a known correlation to AML, ANNL and MDS, t(6;9)(p23;q34) and hyperdiploidy of 8 and 13.[7,8].
myeloproliferative disorders.[1,2,3,4,5,6] Unstimulated cultures of normal peripheral blood Tablel Out of 64 samples, 15 were signed out as clinically abnormal. Of the 15 abnormal patients, 14
generally yield no or very few metaphase cells.[1,4,5] A concern most laboratories have is were found in the PHA culture. The diagnoses of these abnormal patients include MDS,
increased peripheral blood culture failure rates due to the lack of blasts, promyelocytes and Culture Type __ Set Up Procedure. _ _ lymphocytosis, CLL, CML, AML, thrombocytopenia, leukocytosis and multiple myeloma. These
myelocytes Circu|ating in normal periphera| b|ood[5] Mature |ymphocytes in periphera| blood 24EB Culture flask Conta|n|ng 7mL MarrowMax media inoculated with 1ImL PB. results con rm the other studies in literature, that the abnormal B-cell line is being stimulated to
rarely undergo spontaneous cell division and therefore must be stimulated to grow in culture. Incubated overnight and harvested per company protocols. Colcimid use¢d as enable us to detect such abnormalities in CLL and multiple myeloma patients [9].
[4,5] mitotic inhibitor and ethidium bromideised to elongate chromosomes. | | | |
ONC Culture flask containing 7mL MarrowMax media inoculated with 1mL PB. Since the. stimulated cultures were given an exf[ra 24 hours to grow, we questioned whether the
Phytohemagglutinin (PHA) is an extract of red kidney beans that stimulates division primarily of Diluted colcimid added to culture then incubated overnight and harvested culture failure rates and detection of abnormalities was the e ect of PHA or the length of culture

time. To answer this question we evaluated those patients that had enough sample to set up all
four cultures: 48PHA, 24EB, ONC and 48EB. 11 side by side 48EB cultures were set up and

T-lymphocytes.[5] The T-cells respond to PHA as they would in the body recognizing it to be

. o . . . . . per company protocols.
foreign and inevitably reject the toxin. To do this the mature T-cells dedierentiate to a

T-lymphoblastic cell, which is capable of entering mitosis.[5] T-cell lymphocytes account for 43EB Culture flask containing 7mL MarrowMax media mlated with 1mL PB. | evaluated. Of these 11 cultures, with and without PHA, none resulted in an abnormal clinical
approximately 85% of the circulating blood lymphocytes and are nearly always present in Incul?a’Fed for apprO).(lm_at.er_4§3 hours anc_l harvested.per company protogols.  giagnosis, seven resulted in culture failure, of which one resulted in complete culture failure for all
peripheral blood, even in hematologic neoplasia.[5] PHA is a well know mitogen that is used to Colcimid used as mitotic inhibitor and ethidium bromide used to elongate four cultures, and four contributed to a normal diagnosis. Of the seven patients that the 48EB
stimulate the T-cell line in constitutional peripheral blood samples for cytogenetic analysis. Since chromosomes. resulted in no growth, six of the 48PHA yielded a signi cant mitotic index, showing that the PHA
it is evident that PHA will stimulate peripheral blood to grow, if we add a PHA stimulated culture 48PHA Culture flask containing 10mL PHA stimulated culture media inalilaith Is the main factor that contributes to growth of the sample.
to our protocol we will dramatically lower our PB culture failure rate. PHA is the mitogen of choice 1mL PB. Incubated for overnight and harvested per company protocols. | | | o |
since it speci cally targets T-cell lymphocytes and 85% of lymphocytes in blood are of T-cell Colcimid used as mitotic inhibitor and ethidium bromide used to elongate Although PHA stimulated peripheral blood is deemed worthy of providing a means for reducing
origin. chromosomes culture failure rates, the unstimulated cultures provide more abnormal cells per abnormal culture.
: The percentage of abnormal cells karyotyped for 48PHA abnormal cultures is 58.55%, for ONC
We propose that PHA will also stimulate the B-cell line indirectly, allowing for the abnormal 80.70% and 24EB 70.55%. With a little more than half the cells karyotyped abnormal on average,
B-cells to be detectable.[6] Figure 1 shows the general immune response that a T-cell and a B-cell itis desirable to have three cultures present per sample iIf adequate amounts of peripheral blood
generate. The T-cell in this model represents speci cally, the helper T-cell which carries the are provided.
Immune response message to the B-cell. The cells bind, lock and key, to transfer the immune
message. Once this message is received by the B-cell, the B-cell the replicates to facilitate the
Immune response.
The present study was to show that by adding a PHA stimulated culture, we can reduce the Comparison of Abnormal Cultures COmpariSOn of All Cultures
peripheral blood culture failure rate and substantially contribute to a clinical diagnosis.
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T Cell: Another immune system cell that activates B Cells.
Antigen: A substance recognized by the immune system.

Interaction in the Graphic

ne B cell presents an antigen fragment.
ne T cell recognizes the antigen fragment.
ne T cell activates the B cell to produce antibodies.
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