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Effects of Single Total Body Irradiation (TBI) on the Penpheral Blood of Plglets Jae-Hoon Lee,
Eun-Hee Kang, Dai-Jung Chung, Dong Ku Kim, ]ae-Hwan Kim?, Hyun-So0 Shin’, Jung-Yong Ahn’,

Jin-Ki Park’, Won-kyong Chang’, Chi- -Bong Choi® and Hwi-Yool Klm* Department of Veterinary
Surgery, College of Vetermary Medicine, Konkuk University, Seoul, Korea, 'College of Medicine, CHA Stem
Cell Institute and *Cell und Gene Therapy Research institute, CHA Stem Cell Institute, Pochon CHA
University, Seoul, Korea, Department of Radiation Oncology, Bundang CHA Hospital, Pochon CHA
University, Seoul, Korea, Department of Neurosurgery, Yonsei Brain research institute, Yonsei University
College of Medlczne Seoul, Korea, *Animal Biotechnology Division, National Institute of Animal Science,
Suwon, Korea, *Department of Biomedical Engineering, College of Medicine, The Catholic University of Korea,
Seoul, Korea - We examined total body irradiation (TBI)-induced effects by complete blood count (CBC)
and fluorescence-activated cell sorter analysis (FACS) in the piglet following radiation irritation. A
CBC included red blood cell count, white blood cell count, and platelet cell count. Four piglets were
examined in this study and each piglet was divided by irradiation dose, two piglets with 4 Gy, two
with 6 Gy, one with 8 Gy. All piglets showed leukopenia, thrombocytopenia after irradiation. In 6
and 8 Gy group, three piglets showed severe hemostatic disorder and gastrointestinal disorder suchas
diarrhea and anorexia, and they died between 10 and 15 days after radiation irritation. In 4 Gy, two
piglets showed no clinical sign after radiation injury, but persistent leukopenia was shown in blood
examination. We suggest that a single TBI dose less than 6 Gy is adequate for conditioning piglet for
bone marrow transplantation.
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Fig. 1. Hematological changes in the erythrocyte counts fol-
lowing irradiation. At 9th day after irradiation, RBC
counts stated to decrease rapidly in the pigs that re-
ceived single irradiation of 6 Gy or 8 Gy, while RBC
counts were maintained above 5 x 10°/pl in the pigs
with 4 Gy irritations.
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Fig. 2. Hematological changes in the leukocyte counts follow-
ing irradiation. WBC continuously decreased to less
than 6 x 103/ pl at 6 days after irradiation.
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Fig. 3. Hematological changes in the lymphocyte counts fol-
lowing irradiation. At 3rd day after irradiation, lym-
phocyte counts decreased significantly to less than 2 x
10°/ul in all pigs. The lymphocytes counts in 4 Gy ir-
radiated pigs reached the bottom on the 6th day,
which increased after 9th day after irradiation.
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Fig. 4. Hematological changes in the platelet counts following
irradiation. At 6th day after irradiation, platelet counts
decreased in the pigs that received single irradiation of
6 Gy or 8 Gy, while the platelet counts were maintained
above 200 x 10°/pl in the pigs with 4 Gy-irritations.
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Fig. 5. FACS results following 8 Gy irradiation. The percen-
tages of cytotoxic T cell and helper T cell decreased to
10.2% and 134% respectively, both of which fell to
0.1% on 2 weeks after irradiation.

T cell B]g&o] WAL ZAL A 961% oA WALN A} 3 7
Aol 1548% = F71 3tQ3, & AF (No. 3) dlXe HHAL

Fig. 6. FACS results following 6 Gy irradiation. The percen-
tages of cytotoxic T cell in the two pigs increased from
4.59% and 3.1% to 21.3% and 4.91% respectively. (A)
The percentage of helper T cell in pig no. 2 rose from
9.61% before irradiation to 15.48% on the 7th day after
irradiation, (B) In pig no. 3, the percentage of helper
T cell decreased from 6.52% before irradiation to 3.51%
on the 7th day after irradiation.
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Table 1. Physical parameters, doses of irradiation and percents of helper T cell cytotoxic T cell in irradiated pig peripheral blood.

Body weight Doses of irradiation

Before irradiation After irradiation (%)

Pig no. Sex
(kg) (Gy) (%) 1 week 2 weeks

1 F 49 8 Helper T cell 134 0.2 0.1

' Cytotoxic T cell 10.2 02 0.1
2 F 46 6 Helper T cell 9.61 1548 -

' Cytotoxic T cell 459 213 -
3 F 51 6 Helper T cell 6.52 3.51 -

' Cytotoxic T cell 31 491 -
4 M 44 4 Helper T cell 37.24 15.9 18.79

' Cytotoxic T cell 15.21 15.69 31.08
5 F 45 4 Helper T cell 12.09 2037 39.36

' Cytotoxic T cell 17.23 63.03 55.09
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Fig. 7. FACS results following 4 Gy irradiation. (A) The per-
centage of helper T cell in pig no. 4 fell from 37.24%
before irradiation to 15.69% on the 7th day, which in-
creased to 18.79% on the 14th day after irradiation. The
percentage of cytotoxic T cell showed continuous in-
creased after irradiation. (B) In pig no. 5, both the per-
centages of helper T cell and cytotoxic T cell increased
after irradiation.
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