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Original Article
Assessment of Blood Product Irradiation with Cobalt-60 for

T Lymphocyte Inhibition in a Provincial Hospital
Rawisut Deoisares’, Sutatip Pongcharoenz, ChatrawutPattaweerakul’, NuntawatUdee®, Akamon Tapproml, Sombat

Boonkhwang®, Kullanit Pangwangthong®, Satchapong Taedunyagun', Kwansuda Supalap’ and Peerapon Wong'
'Bone Marrow Transplant Unit, Naresuan University Hospital; *Department of Medicine; ‘Department of Radiology, Faculty of Medicine;
“Department of Radiological Technology, Faculty of Allied Health Sciences; ‘Radiotherapy Section, Radiology Department, Buddhachinnaraj

Hospital; “Blood Bank, Clinical Pathology; 'Basic Medical Science Research Unit, Office of Research, Faculty of Medicine, Naresuan University

Abstract:

Background: To prevent transtusion associated graft versus host disease, inhibition of T lymphocyte proliferation
by gamma irradiation of blood products is essential in neutropenic patients during bone marrow transplantation.
However, with limited resources, providing blood products with irradiation may be feasible with cobalt-60, which
is basically available for routine radiotherapy in upcountry hospitals. Objective: This study aimed to evaluate
T lymphocyte inhibition by cobalt-60 irradiation of blood products. Materials and Methods: Between June 2011
and February 2012, ten packed red cell products were processed from healthy volunteers in routine blood dona-
tions at the Blood Bank, Naresuan University Hospital. Each product was then irradiated with cobalt-60, for 25-Gy
dose calculated by computer software. Mixed lymphocyte reaction (MLR) and mitogen induced T lymphocyte
proliferation were used to evaluate T cell inhibition determined by lymphocyte proliferation value before and
after irradiation. Results: With MLR technique, the results showed complete inhibition of T cells, compatible
with standard criteria for qualified irradiated blood product. Lymphocyte proliferation values decreased by 34.1%
on average with mitogen induced T lymphocyte proliferation. Conclusion: Irradiation of blood products with
cobalt-60 showed distinct efficacy of T Ilymphocyte inhibition. With these results, bone marrow transplantations
in provincial hospitals can be conducted with more confidence.

Keywords : @ [rradiated blood product ® Cobalt-60 ® Bone marrow transplantation
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Table 1 Lymphocyte proliferation values from mixed lymphocyte reaction
Sample 1+2 Sample 3+4 Sample 5+6 Sample 7+8 Sample 9+10 Average

Non-irradiated PBMC-x + 1.806 £0.041 2739 £0.165 2.099 £0.116 3.029 £0.290 2.701 £0.173 2.475 £ 0.490
Non-irradiated PBMC-y (1% well)
Non-irradiated PBMC-x + 1.700 £0.027 2.326 £0.006 2280 £0.056 3222 +£0.167 2.821 £0.068 2.469 + 0.540
Irradiated PBMC-y (2™ well)
Irradiated PBMC-x + 1.779 £0.023 2711 £0.224 2482 +0.159 3.017 £0.319 2.866 +£0.064 2.571 £0.477
Non-irradiated PBMC-y (3 well)
Irradiated PBMC-x + 0.362 £0.042 0.220 £0.006 0.346 £0.047 0.364 £0.057 0.373 £0.061 0.333 £0.070*

Irradiated PBMC-y (4™ well)

Values shown as mean + SD (3 duplicates per well); PBMC, peripheral blood mononuclear cell

* p < 0.0005

Table 2 Lymphocyte proliferation values from mitogen induced T lymphocyte proliferation

Non-irradiated Irradiated Non-irradiated Irradiated % reduction
T cell T cell T cell + PHA T cell + PHA (between 3 and
(1" well) (2™ well) (3" well) (4™ well) 4™ well)
Sample 1 0.256 + 0.002 0.218 £0.022 1.301 £0.118 0.838 £ 0.052 36.4
Sample 2 0.225 £+ 0.006 0.223 £0.008 1.189 £0.047 0.888 £ 0.046 25.2
Sample 3 0.197 £0.016 0.161 £ 0.002 1.025 £0.093 0.915 £ 0.059 10.7
Sample 4 0.188 £0.015 0.192 £0.031 0.983 £0.033 0.669 £ 0.090 315
Sample b 0.484 +0.081 0.245 £0.018 1.274 +0.048 1.012 £ 0.026 204
Sample 6 0.275 £0.010 0.274 £ 0.005 1.462 + 0.046 1.114 £0.185 22.7
Sample 7 0.237 £0.032 0.235 £0.013 1.426 +£0.117 0.638 £ 0.089 54.7
Sample 8 0.239 £+ 0.005 0.238 £ 0.009 1.815 £ 0.069 0.968 £0.123 46.3
Sample 9 0.158 £+ 0.009 0.183 £0.003 1.864 £0.072 0.943 £ 0.040 49.4
Sample 10 0.186 +0.003 0.170 £0.013 2.067 £0.100 1.141 £0.136 442
Average 0.245 £0.091 0.214 £0.037 1.438 £ 0.357* 0.912 £0.179* 34.1

Values shown as mean + SD (3 duplicates per well);

* p < 0.0005 (p value comparing between third and fourth well)
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