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Abstract : The present study aimed to analyse the radiation risk associated with the exposure of haemoglobin (Hb) of rat red
blood cells (rbcs) exposed to a 50-Hz 6-kV/m electric field, a fast neutron dose of 1 mSv, and mixed radiation from fast neutrons
and an electric field distributed over a period of three weeks at a rate of 5 days/week and 8 hours/day. The dielectric
measurements and the absorption spectra for the haemoglobin molecule in the frequency range of 1 kHz to 5 MHz were
measured for all of the samples. The dielectric relaxation results demonstrated an increase in the dielectric increment (∆ε) for
the rbcs from all of the irradiated animals, which indicates an increase in the electric dipole. Moreover, the results revealed a
decrease in the relaxation time (τ) and the molecular radius (r) of the irradiated molecules, which indicates that the increase in
∆ε is mainly due to a pronounced increase in the centre of mass of the charge on the electric dipole of the Hb molecule. The
results from the absorption spectra indicate that the ratio of met-haemoglobin to oxy-haemoglobin is altered by irradiation.
Moreover,  the results from the delayed effect studies show that the structure and function of  the newly generated Hb
molecules are altered and dissimilar to that of healthy Hb.
Keywords : rat red blood cell haemoglobin, dielectric properties, absorption spectra, biochemical analysis
Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development
Conference Location : Chicago, United States
Conference Dates : December 12-13, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

68
65

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/16865.pdf

