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peripheral blood lymphocytes experimentally 
exposed to radiation 
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[Suto et al., Health Physics, 2013] 

The frequency of chromosome aberration and the dose are mathematically related to each other. 
→ If a calibration curve is created in advance by an in vitro irradiation experiment, it will be possible to assess the 
dose of exposed patients and people subject to medical exposure and occupational exposure. 

Y = (0.00015 ± 0.00017) + (0.0302 ± 0.0044) × D  
   + (0.0588 ± 0.0028) × D2 
Y: Dicentric chromosome yield, D: Dose (Gy) 



Harvesting/fixation/chromosome preparations 

Automatic metaphase detection  / image analysis system 

3-10 mL 

Blood sampling, lymphocyte isolation and cell 
culture (48 h, first division) 

Full-mode scoring 
Dose assessment (the results are entered in the 
medical record) 

Based on the IAEA Manual, 2011, 
ISO 19238 and ISO 21243 

NIRS Biodosimetry System 
(As of 2011) 

Test results are explained to the 
patient when the patient is seen by 
the physician the next time 

To FISH analysis 
- Translocation 
- Complex chromosome 
aberration, etc. 

Occurrence of a nuclear emergency or radiation exposure accident 
Suspected as an exposed patient (Radiation Emergency Call System) 

Triage-mode scoring (reporting the results to the physician in charge) 
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Calibration curve 

Age, gender, 
consumption of alcohol, 
tobacco and medicine, 

medical or occupational 
history of radiation 

exposure 
 



 * < 300 mGy (95% UCL) 
 

* None of the workers 
developed acute radiation 
syndrome. 
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Dose detected with alarm personal 
dosimeter (mSv) 

The linear regression was obtained:  
[physical dose (mSv)] = [biological dose (mGy)] × 1.032 - 7.067 (p < 0.05)  

The estimated biological doses coincided well with 
estimated physical doses (values of personal dosimeters). 



Summary 
 
◆ The estimated doses for 10 restoration workers for the 
Fukushima Daiichi Nuclear Power Station accident were below 
300 mGy (no acute radiation syndrome was observed). 
 
◆ Good recovery was observed in the retesting (six workers) in 
the health checkup one year later. 
 
◆ At present, analysis is conducted by using chromosome 
aberration in the form of translocation as an indicator, since it is 
suitable for a long-term follow-up survey. 
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