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Biochemical Effect of Low-Level Radiation on Human Beings

Examined by Directly Attached Radioactive Mineral
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Abstract: Previously, we have reported the clinical significance of low-level radiation and also demonstrated the
necessity to determine the threshold of radioactive levels in human beings. In the present study, apart from the direct
exposure of alpha-ray with oral intake of radon®”* dissolved water or inhaling radon’?? gas, the experimental direct
exposure to beta- and gamma-rays by wearing a cotton sack containing Samarskite with direct contact to skin for one
month was conducted. The average of beta- and gamma-ray levels on the sack surface was approximately 400
puSV/hour. The biochemical laboratory tests involving immunological markers were assessed at the initial and end points.
In this study, the partial but continual direct exposure of human body to beta- and gamma-rays for one month showed no
harmful effects. There are no significant changes in any of the bio markers. Although this study is limited regarding the
number of subjects, the procedure is quite simple; thus, the gathering data using this procedure by adjusting the types

and levels of radioactivity would be helpful in finding out the accurate radioactive threshold in human beings.
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INTRODUCTION

The ionizing radiations can be classified into
electromagnetic radiations that consist of X-rays and
gamma rays; particle radiations including neutrons and
charged alpha and beta particles.

Usually, low dose radiation refers to radiation with
cumulative dose up to 100 mSv although relevant
doses may sometime be considered as low dose
radiations [1].

Endogenously different enzymes are produced in
our bodies that take part in the repair process of DNA
damages working with high efficiency [2, 3]. It is
considered that low level radiations cause increased
production of these fundamental repair enzymes. Also,
the process of cellular suicide biologically known as
Apoptosis which is important to get the body rid of
damaged cells is stimulated by low level radiations [4].
Different mutation is prohibited by immune system of
the body to progressed in to cancer conditions. Low
level radiations are said to stimulate this defensive
immune system of the body. Furthermore, different
scavenging processes in our body that work to expel
the carcinogenic chemicals out of the cells are aroused
by the low-level radiations [5]. Overall, biological effects
of ionizing radiation can be classified into early or
deterministic, which have a threshold, and delayed or
stochastic, with no threshold.
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However, the biological influence of low-level
radiation is still controversial and not fully established
[6, 7]. We have previously reported the clinical
usefulness of low-level radiation as alternative
treatment using experimental radioactive
circumstances [8, 9]; the direct exposure of alpha-ray
with oral intake of radon (Rn®*?) dissolved water or
inhaling radon (an) gas and the additional condition
of beta- and gamma-rays with direct contact on artificial
radioactive walls [8-10]. Through these studies with
different radioactive conditions, we found out that the
determination of the radioactive threshold levels in
human beings is indispensable and could be the basis
of investigation concerning bio-positivity of low-level
radiation. As a fundamental analysis apart from the
direct exposure of alpha-ray related to radon (Rn**?), in
the current study we have used the simple model of
exposure to beta- and gamma-rays by close contact
with radioactive samarskite; wearing a cotton sack with
samarskite inside for one month.

MATERIALS AND METHODS

As radioactive mineral, samarskite provided in
private market was selected. The total of beta- and
gamma-ray levels on the surface of each mineral was
measured with Radiation alert Inspector (S.E.
International INC.). Of these, a piece of samarskite with
approximately over 400 ySV/hour was selected. The
Samarskite piece was crushed gently by hammer to
particles approximately 10 mm in diameter, put into a
cotton sack and worn like a necklace for one month.
Because of the hindrances in obtaining informed
consent from the participants for this study, the subject
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Table 1: Biolaboratory Markers

Normal range 1/12/2017 16/2/2017
Total protein 6.5-8.2 g/dL 71 6.9
Albumin 3.7-55¢g/dL 43 43
Uric acid 3.6-7.0mg/dL 5.8 5.9
Blood urea nitrogen 8.0 -20.0 mg/ dL 13.6 13.5
Creatinine 0.65-1.09 mg/ dL 0.73 0.71
Total cholesterol 150 - 219 mg/dL 278 254
LDL-cholesterol 70 - 139 mg/dL 182 151
HDL-cholesterol 40 - 80 mg/dL 57 51
Triglyceride 50 - 149 mg/dL 205 139
Sodium 135 - 145 mEq/L 144 143
Potassium 3.5-5.0 mEq/L 4 4
Chlorine 98 - 108 mEq/L 107 104
Calcium 8.6 - 10.2 mg/dL 9.6 94
Total bilirubin 0.3 - 1.2 mg/dL 0.7 0.7
AST 10 - 40 U/L 25 23
ALT 5-45U/L 38 29
ALP 104 - 338 U/L 168 146
Gamma-GTP 0-79 UL 62 49
LDH 120 - 245 U/L 186 194
Glucose 70 - 109 mg/dL 84 109
HbA1c 46-6.2% 5.6 5.8
Total protein fraction
AJ/G ratio 1.55 - 2.55 214 2.02
Albumin 60.8-71.8 % 68.2 66.9
Alpha 1 1.7-29% 21 24
Alpha 2 57-95% 6.8 7.6
Beta 72-111% 10.5 11.1
Gamma 10.2-204 % 12.4 12
SOD 6.4-12.8 % 12 11.1
Thyroid stimulating hormone 0.5-5.0 plu/mL 1.96 1.74
Free T3 2.3-4.0 pg/mL 3.23 3.21
FreeT4 0.9 -1.7 ng/mL 1.19 1.22
Interleukin 2 <5 pg/mL <5 <5
Interleukin 3 0-14 pg/mL <15 <15
Interleukin 5 <4 pg/mL <4 <4
Interleukin 6 0-7 pg/mL <8 <8
Interleukin 10 0-7 pg/mL <8 <8
Interleukin 12 pg/mL <8 <8
Interleukin 18 pg/mL 161 169
High sensitivity TNF-alpha <2.8 pg/mL 0.8 0.6
IFN-gamma <7.8 pg/mL <7.8 <7.8
IgG 820 - 1740 mg/mL 1044 1007
IgM 31 - 200 mg/mL 39 40

LDH-cholesterol, low density lipoprotein-cholesterol; HDL-cholesterol, high density lipoprotein-cholesterol; AST, aspartate Aminotransferase; ALT, alanine
transaminase; APL, alkaline phosphatase; gamma GPT, gamma-glutamyl-transpeptidase; LHD, lactate dehydrogenase; TNF, tumor necrosis factor; IFN, interferon
gamma.
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Table 2: Peripheral Blood Test

normal range 112/2017 16/2/2017
White blood cell count 3,500 — 9,700/pL 5,460 5,420
Red blood cell count 438 - 557X10%/uL 524 538
Hemoglobin 13.6-18.3 g/gL 15 15.5
Hematocrit 40.4 - 51.9% 45.2 48.1
Platelet 14.0 - 37.9x10* 23.4 25.5
White blood cell classification
Basophile 0.0-2.0% 0.5 0.6
Eosinophil granulocyte 0.0-7.0% 3.5 22
Blood stab cell 0.0-19.0 %
Segmented cell 27.0-72.0%
Lymphocytes 18.0- 50.0 % 47.4 38.2
Neutr 42.0-74.0 % 42.6 52.5
of this experiment was chosen to be limited to the first DISCUSSION

author, Masao Takatori MD., sixty years old without
any past or present disease history. The radioactivity
on the surface of the sack was maintained over 400
pSV/hour. To investigate the biological influences
during the study, biochemical markers were regularly
checked in health centers along with thyroid hormone,
superoxide dismutase (SOD), intrinsic interleukin,
tumor necrosis factor (TNF) -alpha, interferon (IFN)
gamma and immunoglobulin at both the initial and end
points of the study (Table 1). As a basic data,
peripheral blood picture with white blood cell
classification was also confirmed at the same periods
(Table 2).

RESULTS

At the initial point of the study, fundamental
biochemical data involving liver and renal function
showed no abnormality. The lipid-related data showed
mild hyperlipidemia based on the low-density
lipoprotein (LDL)-cholesterol and triglyceride. The
glucose tolerance and thyroid function representing
metabolic/endocrine data, SOD as antioxidant marker,
and immunological markers, such as interleukin, TNF-
alpha, IFN-gamma and immunoglobulin were within
normal range. There was no abnormality in peripheral
blood picture as well. At the endpoint of the study, all
biomarkers including lipid-related markers, were found
to be within their respective normal ranges. On
comparing the initial and end point readings of clinical
laboratory investigations, no definite changes or
aggravations were observed (Tables 1, 2).

The significance of low-level radiation is still
controversial [6, 7]; and the approach to confirm it has
not been established yet. We have previously reported
the experimental direct exposure of alpha-ray model by
inhaling radon (Rn222) gas [9] or drinking Rn*?
dissolved water [10]. In the present study, we
demonstrated the method of the direct exposure of
human body to beta- and gamma-rays by wearing a
cotton sack with a piece of samarskite. The method
was limited within the range of low-level radiation; this
procedure was quite simple and available to control the
radioactive exposure levels by the selection of minerals
with different radioactivity. Unlike uraninite, samarskite-
related minerals are not legally prohibited in a
quantitative management and can easily be obtained.
Though the contact area between skin and sack is
narrow, wearing a sack with radioactive minerals would
be convenient for a subject to maintain stable
exposure. It is thus indispensable to establish and
define an informed consent for collecting more study
participants to evaluate the effect of this method. Our
previous reports demonstrated the possibility of bio-
positive effect using low-level radiation hormesis in
various situations as an alternative treatment [8, 9];
however, the accumulation of fundamental data based
on the adjusted radioactive exposure conditions were
insufficient. The present trial based on a separate
radioactive exposure condition suggested that this
simple method would be helpful to define the accurate
radioactive threshold for human beings.



Biochemical Effect of Low-Level Radiation on Human Beings Examined

Journal of Cancer Research Updates, 2019, Vol. 8 63

Limited in a personal condition, the present study
demonstrated that contacting a low-level radioactive
mineral for a certain time would not be harmful to
human beings, which was supported by the blood test
results including various biochemical, metabolic and
immunological markers. These results could be the
basis for further investigations and evaluations, such as
the significance of low-level radiation and the
verification of its harmfulness to human beings in an
accurate radioactive threshold. The additional data
based on different conditions (radiation exposure
condition both in radioactive and cumulative levels) is
required. Along with these investigations, a wide range
of evaluation of biomarkers, including genetic studies
will however be called for.

CONCLUSION

The simplicity of the method adopted in this study
may be useful to gather further investigational data that
would be reliable for statistical analysis. This data
collection is felt necessary to indicate the accurate bio-
effectiveness of low radiation and determine the
radioactive threshold for human beings as well.
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