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consisted of parous mice housed under conditions of chronic environmen-
tal and manipulative stress; group B, nonparous mice housed under the
same conditions of chronic environmental and manipulative stress; group
C, nonparous mice housed under protective conditions and subjected only
to low or moderate environmental and manipulative stress; and group D,
a combination of parous, nonparous, and virgin female C3H mice deliv-
ered by cesarean section and foster-nursed to deplete the milk-passaged
MTYV. However, gamete-transmitted viral genome or NIV is not elimi-
nated by this procedure. Thus, mammary tumor production can occur
under proper circumstances. This group was provided the maximum pro-

: . . : Riley V, Psychoneuroendocrine Influence on
tection from environmental and manipulative stress.
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Additive effects of diet and radiation dose
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% Change 95% CI P-value % Change 95% (I P-value
All solid cancers
Effect of a high intake of dietary factor —13 (=22 -03) 0.0073 —13 (=22 —-04) 0.0047
in non-exposed to radiation subjects
Effect of radiation exposure at 1 Sv with (+32 +66) 0.0001 0.0001

low intake of dietary factor
Effect of a high intake of dietary factor
in radiation exposed subjects
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Exposure from the Chernobyl accident had adverse effects on
erythrocytes, leukocytes, and, platelets in children in the
Narodichesky region, Ukraine: A 6-year follow-up study

Eugenia Stepanova!, Wilfried Karmaus*2, Marina Naboka3,

Vitaliy Vdovenko!, Tim Mousseau?, Viacheslav M Shestopalov3, John Vena?,
Erik Svendsen?, Dwight Underhill> and Harris Pastides?

19865 FxIL/TA)FEH]

1990F ANII)IL—IUHINTE

19914 VERRIR-D US54 F AL

19954 BHMDOHIEIFERS NSRS
M1988FELRNILIZH S,

Hemoglobin (g/dL)
1,247 children, 4,981 observations

12.8 <
& 1 \\\

29-112 "¥Cs (kBg/m?
( o ) / 165-253 °

12.6 N f— A

12.4
12.2
e " e ' 137 2
. '266-310 “'Cs (kBg/m®)
=] X @
1
11.8 T T T T
1993 1994 1995 1996 1997 1998

FELDEEIC—BZEZXRIZLE-RAFIEX?FoIL/ TA4) EHOMETHRFE 2

TDRDEBREREEF?



20154

McMahon et al. Environmental Health (2015) 14:94
DOI 10.1186/512940-015-0084-x

Environmental Health

RESEARCH Open Access

Dietary supplementation with radionuclide @
free food improves children's health

following community exposure to

137Cesium: a prospective study

Daria M. McMahon', Vitaliy Y. Vdovenko?, Yevgenia |. Stepanova? Wilfried Karmaus®, Hongmei Zhang?,
Euridice Irving® and Erik R. Svendsen®*”

Abstract

Background: Following the Chernobyl nuclear disaster of 1986, vast areas of Ukraine became contaminated with
radionuclides. We examined health effects of school-based food intervention for children in a rural region Narodichi,
Ukraine, exposed to low-level radiation through diet of locally produced foods. Until 1995, children received three daily
meals with low content of artifidial radionuclides which were subsequently reduced to two.

Methods: Annual health screening data (1993-1998) were examined using a quasi-experimental regression
discontinuity analysis (n =947 children; 3,573 repeated measurements). Generalized Estimating Equation models
evaluated effect of the food supplementation reduction on hematologic measures and prevalence of anemia, acute
respiratory illnesses and diseases of immune system.

Results: Prior improvement of several hematologic parameters diminished after food supplementation was reduced.
From 1995 to 1996, levels of hemoglobin and erythrocytes decreased from 12.63 (95 % Cl: 12.56-12.71) to 1246 g/dL
(% CI: 12.39-12.52) and from 4.10 (95 % Ck: 4.07-4.12) to 4.02 (95 % Ck: 4.00-4.04) x 10'%/L, respectively. In agreement, the
prevalence ratio (PR) of previously declining anemia increased from 0.57 to 1.31 per year (Piteracion < 0001). The
relation between food supplementation and hemoglobin levels was modified by residential '*Cs soil levels. After food
supply reduction, PR of common cold and bronchitis increased from 127 to 2.32 per year (Pinteraction = 001) and from
1.09 to 1.24 per year (Pinteraction = 0:43), respectively.

Conclusions: Food supplementation provided by the Ukrainian government likely prevented development of anemia
in many of the children residing in the contaminated district. Food supplementation after the community exposure to
radioactivity through a diet of locally grown foods should be considered as an effective approach to reduce adverse
health effects of radiation.

Keywords: lonizing radiation, Chernobyj, Blood indices, Regression discontinuity
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Fig. 1 Adjusted mean (95 % Cl) concentrations of hemoglobin (g/dl)
(a) and erythrocyte counts (x10"/1) (b). In midyear 1995, the food
supplementation at school was reduced from 3 to 2 meals per day.
Linear models with repeated measures adjusted for food
supplementation (2 meals/day vs. 3 meals/day), gender, age
(continuous), interquartile range normalized ¥Cs soil contamination
levels in the area of residence and food x time interaction

After the Chernobyl radiological disaster
occurred in 1986, government officials began
a public health intervention to reduce
radiation exposure in children. Every child in
the agricultural Narodichi
Region located in the Ukrainian Polyssia was
provided three
complete meals of uncontaminated food
each day at school
until the program funding was reduced in
1995 and only
two meals were provided each day.

residence, and food x time interaction
L

134
-
T 132
2
£2 A
T 128
c /
S 126 i Y ——51-106
E 54 [ ] —a— 107-127
B ‘kx” - % = 128-218
5 122 =
2 V - & =219-318
T 12 : —8—319-356
< s s

1993 1994 1995 1996 1997 1998

Screening year

Fig. 2 Adjusted mean hemoglobin concentrations (g/dL) by levels
of residential '*Cs soil contamination. In midyear 1995, the food
supplementation at school was reduced from 3 to 2 meals per day.
Linear models with repeated measures adjusted for food
supplementation (2 meals/day vs. 3 meals/day), gender, age
(continuous), and food x time interaction. The analyses were
stratified by levels of residential "*Cs soil contamination
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