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Analysis of Lymphocyte Subsets in Peripheral Blood
after Radiotherapy

Young Min Choi, M.D., Jeung Kee Kim, Hyung Sik Lee, M.D.
Won Joo Hur, M.D. and Jung Man Kim, M.D.*

Department of Radiation Oncology, Clinical Pathology’, College of Medicine,
Dong-A University, Pusan, Korea

Purpose : To evaluate the changes of differential counts and Ilymphocyte
subsets in cancer patients’ leukocyte before and after radiotherapy.
Materials and Methods : From Dec. 1994 to May 1995, the changes of leu-
kocyte and its subsets in 16 patients who received radiotherapy in the Dept.
of Radiation Oncology of Dong-A University Hospital were investigated.
Radiation was delivered from 2700 cGy to 6660 cGy with median dose of
5400 cGy. The results of pre- and post-radiotherapy were analyzed by
paired T-test. The results of patients who received < 50 Gy and = 50 Gy
were analyzed by Wilcoxon test.

Results : Before and after radiotherapy, there was not any significant differ-
ences in the counts of leukocyte, granulocyte and monocyte. A remarkable
decrease was noted in lymphocyte counts after radiotherapy(p=0.015). T
cells, B cells and natural killer cells were also decreased in number after
radiotherapy but it was not significant statistically. T helper cells and T
suppressor cells were also decreased in number(p>0.05). The ratio of T
helper/suppressor cell was decreased from 1.52 to 1.11 and it was signi-
ficant statistically(p=0.016). The portion of T suppressor cell among all T
cells was increased after radiotherapy (p=0.0195). No significant difference
was observed in the analysis of leukocyte and its subsets between patients
who received < 50 Gy and = 50 Gy.

Conclusion : Radiotherapy caused remarkable decrease in lymphocyte count
and its subsets. Among all lymphocyte subsets, T helper cell might be the
most vulnerable to radiation. considering decreased ratio of T helper/
suppressor cell count after radiotherapy.
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Table 1. Patients Characteristics
(1994. 12-1995. 2)

Variables

Number of patients

Total patients 16
Age(year)

range 13 -73

median 455
Sex

male 1

female 5
Radiation dose

range(cGy) 2700 - 6660

median(cGy) 5400

< 50Gy 5

250Gy "

Table 2. Patients Distribution by Disease

Disease Number of patients

Lung ca

Cholangioca
Esophageal ca
Suprasellar germinoma
Stomach ca

Rectal ca

Mal. melanoma

Pineal gl. tumor
Bladder ca

Prostatic sarcoma
Multiple bone meta. of lung ca
Astrocytoma
Glioblastoma multiforme
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Table 3. The Lists of Monoclonal Antibodies were Used in the Analysis of Lymphocyte Subsets

from Peripheral Blood in Cancer Patients

Cell type (Antigen”)

Fluorochrome conjugated antibody*

Total T cells (CD3")

Total B celis (CD19")

Helperfinducer T cells (CD4")
Suppressor/cytotoxic T cells (CD8")

Natural killer cells (CD3-CD16+and/orCD56")
LeukoGATE

Isotypic control

Leu 4 FITC

Leu 12 PE”

Leu 3a FITC

Leu 2a PE

CD3 & Leu 11c+Leu 19 PE
HLe-1/CD45 FITC & Leu-M3 PE
lgGi KLH" FITC & Ig2a KLH PE

* Simuttest™ IMK-lymphocyte kit,
"KLH: Keyhole limpet hemocyanin

Peripheral Blood Sampling in EDTA Vacutainer

Monoclonal Antibody -+ Fluorescence
4
Reaction at room temperature

4

RBC lysis
4

Centrifugation

$ removal of supernatant

Washing

4
FACSort Fiow Cytometry

Fig. 1. Flow chart of lymphocyte and its subsets
analysis from peripheral blood of cancer
patients by flow cytometry
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AL ol 8% 248 BHRAGME(wo color imm-
unofluorescence assay)?l Simultest™ IMK  lym-
phocyte kit(Becton Dickinson, USA)E AH&-33th.
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"FITC : fluorescein isothiocyanate,

" PE: phycoerythrin
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Table 4. Analysis WBC and its Subsets Count from Peripheral Blood in Cancer Patients before and

after Radiotherapy

WBC WBC subset
Mean£SD Granulocyte Monocyte Lymphocyte
celifmm® .
Pre-RT 831214259 6502+4103 4261280 11871460
Post-RT 6309 £3330 5220£3244 4261273 632490
percentage(%)
Pre-RT 779+10.6 55%3.1 163195
Post-RT 805114 6.9+32 124105

SD : standard deviation

» p<0.05, significant difference from the value between before and after RT

Table 5. Analysis of Lymphocyte Subsets Count from Peripheral Blood in Cancer Patients before

and after Radiotherapy

Mean*SD celfmm® percentage(%)

pre-RT post-RT pre-RT post-RT
T cell 9781412 748 £980 64.8+14.9 7041143
B cell 1741149 124 +255 11.7£9.7 74166
Natural killer cell 318+ 173 183+£276 20.6+9.1 185t 11.2
T helper cell 540+231 3441393 369+105 35.8%10.1
T suppressor cell 414+219 373522 264104 348+9.17
T helper/suppressor cell ratio 1.53+0.64° 1.10+£0.44

SD : standard deviation

»p<0.05, significant difference from the value between before and after RT
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