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Origins and Types 

of Radiation Accidents

Nuclear 
Emergencies

Nuclear Power 
Plant Accident

Occupational 
Accidents

Transportation 
Accidents

2

Radiological 
Exposure 

Device (RED)

Dirty Bomb or 

Radiological 

Dispersal 

Device (RDD)

Radiation Accidents -
unintentional exposure to 

ionizing radiation or 

radioactive contamination
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Principles of Radiation Injures 

Prevention and Care

Emergency 

Medical 

Response 

Recognition

Safety

Self Aid / First Aid 

Triage

Quick Lock

Life Saving Interventions 

Casualty Hazard 

Management

Supportive Management 

Definitive Management



Emergency Medical Response

Special Preventive 

Measures

Prophylactic use of 
special 
pharmacological 
means 
(radioprotectors) that 
increase the stability of 
people to ionizing 
radiation

Heparin is an 
endogenous 
radioprotector with 
prolonged action

Special Treatment 

Measures

Therapeutic use of 
special 
pharmacological 
means (cytokines) as 
well as some means of 
the pathogenic and 
symptomatic therapy

Interleukin-1 is an 
endogenous cytokine 
with hemostimulating 
action
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The aim of our research 

was the experimental 

estimation of efficiency of 

isolated and consecutive 

application of heparin and 

interleukin-1β at acute 

whole body irradiation
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Materials and Methods

 Experiments were 
conducted on male of 
inbred mice, BALB/c mice 
and (CBA x C57Bl) F1 mice 
up to 90 days old, which 
weighted 18-20 g.

 Heparin was injected to mice 
intraperitoneal in a dose of 
250 Units/kg, interleukin-1β in 
a dose of 50 mkg/kg in 
different time before or after 
irradiation.

 The animals were exposed to 
a total whole body 
irradiation with γ-rays of Co60

or X-rays. 

 The estimation of 
radioprotective effects of 
heparin and interleukin-1β 
was carried out by 
studying 30-days survival 
rate and average life 
expectancy of the dead 
animals, number of 

hematopoietic cells in 
endogenous and 
exogenous colony 
formation techniques, total 
number of leukocytes in 
peripheral blood, and level 
of myeloperoxidase, 
alkaline phosphatase and 
glycogen in neutrophils
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The long-term radioprotective effect of 

single intercourse of heparin on irradiated 

white inbred mice
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Interleukin-1β radioprotective effect for 

gamma irradiated in dose 6 Gy mice from 

the time of using

Group Time of 

injection, h

Survival, % Middle 

lifetime, day

IL-1β − 72 60 ± 16 14,1 ± 1,6 *

− 24 80 ± 13 * 14,6 ± 1,5 *

+ 1 70 ± 16 * 13,0 ± 0,9 *

+ 24 40 ± 17 10,2 ± 1,2

+ 72 10 ± 5 9,1 ± 0,9

Saline 30 ± 15 8,8 ± 1,3
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Radioprotective efficiency of heparin 

performed on irradiated mice with different 

radioresistance (number of surviving animals / total 

number of animals in group)
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Group

Dose of irradiation, Gy

4 5 6 7 8 9 10 11 DRF

White inbred mice

Saline 9/17 10/20 2/20 2/20 0/10 1.0

Heparin 18/24 10/24 12/24 4/24 1/12 1.16

BALB/c mice

Saline 14/20 8/20 6/20 2/20 0/11 1.0

Heparin 18/20 16/20 10/20 4/20 0/10 1.20

Hybrid (CBA x C57Bl) F1 mice

Saline 16/16 16/20 10/20 4/20 0/12 1.0

Heparin 15/15 17/20 12/20 8/20 2/20 1.06



Survival of acute irradiated mice 

treated by interleukin-1β

Dose, Gy Irradiation with 
saline

(control)

IL-1β injected 
24 h before 
irradiation

IL-1β injected 
1 h after 

irradiation

5,5 95,0 ± 5,0 90,0 ± 6,0 90,0 ± 7,5

6,0 80,0 ± 5,0 85,0 ± 7,0 75,0 ± 5,0

6,5 57,5 ± 2,5 75,0 ± 3,5 * 65,0 ± 7,0 

7,0 50,0 ± 2,5 65,0 ± 2,5 * 60,0 ± 5,5

7,5 22,5 ± 1,0 60,0 ± 7,5 * 55,0 ± 5,0 *

8,0 10,0 ± 1,0 40,0 ± 5,0 * 35,0 ± 2,5 *

8,5 2,5 ± 0,5 20,0 ± 2,5 * 17,5 ± 1,5 *
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Effect of heparin and interleukin-1β on 

the survival rate of irradiated inbred mice

Dose Group Number of mice Survival rate, %

7.0 

Gy

Irradiation 10 20.0 ± 2.0

Heparin + irradiation 10 20.0 ± 2.0

Irradiation + IL-1β 10 30.0 ± 3.0

Heparin + irradiation + IL-1β 10 40.0 ± 4.0*"

8.0 

Gy

Irradiation 12 8.3 ± 0.4

Heparin + irradiation 12 16.7 ± 1.7

Irradiation + IL-1β 12 13.3 ± 1.1

Heparin + irradiation + IL-1β 12 41.7 ± 4.2*# "

9.0 

Gy

Irradiation 15 0.0 ± 0.5

Heparin + irradiation 15 0.0 ± 0.5

Irradiation + IL-1β 15 8.3 ± 0.4

Heparin + irradiation + IL-1β 15 13.3 ± 1.1*# "
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Effect of heparin and interleukin-1β on the 

number of the 9-th day colony-forming units 

grown on the spleens of irradiated mice-hybrids 

(CBA x C57Bl) F1

Group 6.5 Gy 7.5 Gy 8.5 Gy

Irradiation 15.3 ± 4.3 9.5 ± 4.1 3.4 ± 1.4

Heparin + irradiation 17.4 ± 5.4 11.5 ± 4.9 6.4 ± 2.8

Irradiation + IL-1β 23.0 ± 4.0 14.4 ± 4.7 8.8 ± 3.3*

Heparin + irradiation + IL-1β 20.3 ± 5.7 20.0 ± 5.2* 10.9 ± 4.1* 
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Effect of heparin and interleukin-1β on the 

dynamics of the total number of leukocytes of 

peripheral blood of mice (CBA x C57Bl) F1 

exposed to radiation in a dose of 8 Gy
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Effect of heparin and interleukin-1β on the 

content of glycogen in peripheral blood 

neutrophils of mice (CBA x C57Bl) F1, exposed 

to radiation in a dose of 8 Gy

14

1

1,2

1,4

1,6

1,8

2

1 4 9 18 30

G
ly

co
g

en
 c

o
n

te
n

t,
 u

n
it
s

control heparin + irradiation
irradiation + IL-1β heparin + irradiation + IL-1β

Days post irradiation



Radioprotective effect of 

heparin and interleukin-1

 Besides joint application of 

heparin and interleukin-1β

increased number of CFU-S9 at 

the irradiated mice, reduced 

expressiveness of leukopenia in 

early terms after an irradiation, 

accelerated restoration of 

number of leukocytes in 

peripheral blood, more 

effectively, than separate 

preparations, decrease in the 

contents of glycogen, activity of 

myeloperoxydase and alkaline 

phosphatase in neutrophils at the 

irradiated animals prevented.

 DRF of heparin in 

conditions of acute 

irradiation has made 

1.16.

 DRF of interleukin-1β 

of acute irradiation 

has made 1.14.

 DRF of combinations 

of preparations in 

conditions of acute 

irradiation has made 

1.21.
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Conclusions

 The results of the research have shown the 

effectiveness of consecutive preventive 

administration of heparin and early therapeutic 
application of IL-1β for protection against acute 

irradiation. 

 In this case, hemopoiesis stimulator IL-1β increases 

the radioprotective efficacy of heparin estimated 

by the survival criterion of irradiated mice, the 

condition of bone marrow hemopoiesis and 

functional activity of peripheral blood leukocytes.
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Thank for your attention ! 17


