H33E S5
20154 10 H

WA SR T 254 J. Radiat. Res. Radiat. Process.
http://www.j.sinap.ac.cn/fushe/CN/volumn/home.shtml

Vol.33, No.5
October 2015

KSR FINHEHLRERANEFHEZNE M

BHEEE  KkisE K

B P

%

CIE ISP RN R 22 B & [ B2 22 R 22 B iU B 22 S i RiEE 300192)

FHEE  JE I TR S0 SN [B) AL T 48 R AR 52 3] L B AR SRT IN 7 AR ) E R B R R sl i s2 R R B S
AW EKES B KRR R B FIRILIRTVE N B8 i) B R . i 4h

R, ZRGEMFER, AFEAEHPSKENES, PAENEHERE, HEEZRAEGR, S
BN, BOSERE L RIRBK . ZEFIEN 1 Gy, 5 Gy il 10 Gy [FESHUS BRLE th &R 2R 55008
0.8670. 1.7425 Fl 1.9628. SEFEFEW, ZHHsFhMEAN S ERSN B hERE A2, EIAR
T F B R LA 52 BRI AL B A b, 7R AR R I B K R DL R A S B A BT IR, A

PRZESE, NI I B AR Al A R

KR R TRIR, BIERT, W, SRR

FESHES TL72, 0536

NARH ZATE 52 3] o, 55 4 S A BRI 2 HR B e I
S, RN 2 RE R H BRI A
AR TR B R R R RE T DU A\ AR TR 4 40 1) 2R
B, g E GERRE 7. AT E B HEER
TEARZ, B J7 2 R H L1 i e
LRI TT % B M#E LR (Electron paramagnetic
resonance, EPR)EWFFL L+ H @R ERIT 1 —1 15
BE, BEWSENE. B ERRIE HEE . P BT
i@ R SRA I N A4 (18] 2 il J5 2 ] o3t 3 5 FH )
For I AR EH 2R 52 BAR S = A 1 BRI ./
BT R R LU R A . A BEOD IR LU AR B . Xt
SN FARAE S A s, R 1 AR
SRS N TR PR oy 2RI R4 R . R AR R
N L — U U LU I HLRBAR 4 o2
R Rl 5 BT B AT )R AR B MU L AR A
ol T E A AT SR O

fEH EPR SRAaill i FF b B B SR BEAE I Y
HFEZH IR LM SZIARFT . 1995 4E Symons 2547
R R FH i R SRAG RSO 1 O R . Trompier
SERIE 2014 SEVEANX 4y 135 FF FF BT K EPR 155,
HRAE B EE R4 B e ) EPR 5570 B 3 2K
D5 H A & B 1A KA = (Background  signals,

H BT T EE SRR TN B2 2 U A R 4 (1534) BE B

DOI: 10.11889/5.1000-3436.2015.11j.33.050602

BKG); QfRHEBITIN A1 4 FETUIE2(E S
(Mechanically induced signals, MIS)%3J >y MIS1.
MIS2. MIS3 Fll MIS4; (5 2 24m G A/ 5
Fh#E 5115 345 5 (Radiation induced signals, RIS)%)
524 RIS1. RIS2. RIS3. RIS4 Al RISS. 7L M,
i FHZTR7KIZ BT DI 1) 52 2R R4 B 10 min, R
1 RIS5 1 BKG P 5 4 HARE 5 7T LASE 424
THBREAY, 24 A AR 22 3/ B BT SR IR, N T
S SR I A ANPOE RGO AR AR
JEZ R R AR T A T o EE

FEL T 4 003 A A g R Al 7R 1O,
OE #: i B G R 12T B kLT BB
PR, B0 DNA, 151 & 1 AE 545 308 5
OIa) 4 HL B A5 0548 12 HR S 5| A /K SR g im A v
45 (Reactive oxygen species, ROS)%5 H H 3 3 [ 2
e =7/l R N TR b e S/ E R vy A CTE 2/
PR s AR R ILE . H,
TR EK > S ER SN RN G RN A HESE
AR AR AR RS KEWNRAR, ZHFIE
FHIFS, P2AE ) B IR R AR, AR SO R T DA
i) AT SEER R AT

HfEFE: BEEE, B, 1988 4 10 A, 2015 LT REERRY:, AMEZE TR, HA e oA

E-mail: 1005709146@qq.com
BEIVEE: £, BB R, E-mail: jiaoling@irm-cams.ac.cn
ek E . 905 2015-08-18; 1&[0] 2015-09-01



WA HE RS RS L2 %M 2015,33:050602(6)

1 MRI5EE
11 HEmEKiR

Frf B da AR AR B T RIEERRS. HEE
SRPER B B AER AT R R B AR R
S TREEFURT 3 ML, RV TE 21-58
% 2 (8], SPYIERN 35 &5 T A 4R HREAITE R
F 8:30 AT EEE, FFORIESE 12 h Z N BRI
WL

12 MEHE

HLF H e RIE X BB PR SCRREN
25 C. MBJEAN 35%—40%M 5 Nk T. Fliis
N 3530 G, PRHISER N 100 kHz, HHEIIEEZ N 5 G,
FRECH 20, THEEDIZFEN 1.01 mW, IS EEECA
81.92ms, TN 180 G, 1HIZIANY 10.24 s.
A, A6 i Bl Bruker /Y ER 4119HS-2100
RURRAE 0 B SR P AR, K hnRE SR A
BN IR s — &, 7EA3 2 0E R ELLEARE
5 I VA VAR ok DA P e VR A, 45 21 1Y @ AH O

13 {4

SO R i 7 R R ) 2 I KR T RE A
A 77 ) Gammacell-40 BY-5 Cs-137 R, FIE
N 0.7 Gy/min.

)
%

1.4 SLEEITA R

BRI T BT YT A 2 mm o A5 [ /N
B, 4 #H: A, B. C. D, JFFIERHTEFK
J i R PRE R AR I E R 1520 me. ¥ 4 4
i FREAS R ZE /K 23 10 min J5 U AEA, H
AR ARBE B AR F AR T K 2 TR 7R LR AR 2 <
AT 5 min J5 & HFE S BT E . 7T 3 478 70 C
ZAF R BT 60, 45 F1 30 min I EFS F AT
& HUUHLE 200 CHAF T 1 min I ETEH
PR, TR, 8 B IR 55 )l 4
FA ) E IR, K 4 4L3E AR BT 5 Gy Ja ARl
SR A R U R 5 LR 4H R A IR A AT
J& IR AR A R . AR IR SEIRI & F ph2E
A EE ST AL 20 4515 W B o AR AN L 5 43

S R — AN NG FHe R R e oA R
INEE T FI s TE 6, aRliRIE A Al A2,
Bl. B2, C1 Al C2. fEMlI & 6 tnfa L&),

¥br'sh 2 1 3 AFEM RS AR IFIE (BHE A2
HRYS 10 Gy 448 B2 fEI&HT 5 Gy, /B C2 H4
1 Gy)o SR AITA FE AR 2248 /K 9236 10 min,
fE 70 "CIE T T4 3 W EHRMERS N 113
HPERPE. BE, M6 A48 F I E iR
WE . FEM A1 AT S IR RAE R,
DL A2 B R IA— L5 6 B JRIR EERR DL AL R &I
—AGJE 1 R SRR A R i R S 1 R
KR, FELLIE KRNI, SflEosE, f
AR B ALK C AT R, K56
SEI 20 451

2 458
21 TR

LA F TR E, f5 RS KBS A A
Ao B E KA R AR, BT EREA
A, £:3d EPR &, Fris®lifE S aE Bz
Y, BT AN 4L i 1 000 01 AN R B AT R/
PR, RS S, AR A B IR T A,
A DL oA bR 220 o AN ] A P AR it 52 ) A )
A B 2R BE TR, RIS, JEAREALRE o U
HIFRY ) R RO B 1, SEG SR 1 .
BRI — IR A TR 1, A
[ (R SE R D BRACEE A 48 I E R AR IR 1. 2. 3
A4 Fros.

1.6
I
T %
T
12 /‘r[ / %/
2
g
£ 08
2
6]
04 |
0 4
Unirradiated A B C D

B 1 AN TR TR TR BT 4 N AR A R B R S
B AR K ;. Unirradiated 227 A MRS,
A, B. CHMFERT0 CHM T4 60, 45 A
30 min; D 75 200 °C 44 T % 1 min

Fig.1 Growth rate of free radical concentration after
figurenail irradiation compare with unirradiated under different
drying time and the different drying temperature conditions.
‘Unirradiated’ repesents samples were not irradiated; A, B, and
C represent samples were dried at 70°C for 60, 45, 30 min,
respectively; D represents samples were dried for 1 min at
200 C
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£1 70 CHMAT T 30 min B8R RAEN R E

Table 1 Relative quality of the fingernail drying for 30 min at 70 °C

Zws BIVIE BRI E R R
No. The quality is directly measured
after shearing

ZERUB/K AR 10 min Ji5 () &
The quality after the fingernail was soaked in

distilled water for 10 min

70 CAF T4 30 min fi
The quality after the fingernail was

dried for 30 min at 70 C

wn AW N -

1
1
1
1

1.059
1.057
1.061
1.060
1.058

0.966
0.963
0.964
0.964
0.965

e FEWEYE S R ER R RO AL 1, HAhHRAR AT B B E AR R, L 5 4.
Note: The quality when fingernail was firstly weighed was regarded as unit mass, and the quality obtained at other times weighed

relative quality, n=5.

#2 70 CHKAMT T4 45 min I8 H AN B &

Table 2 Relative quality of the fingernail drying for 45 min at 70 'C

vy BTN ERENE R
No. The quality is directly measured
after shearing

ZRUE/K AR 10 min Ji5 ()5 i
The quality after the fingernail was soaked in

distilled water for 10 min

0 CMF T T4, 45 min H5E
The quality after the fingernail was
dried for 45 min at 70 C

N A W N =
—_ = =

1.061
1.062
1.059
1.059
1.058

0.926
0.919
0.921
0.917
0.922

e R BIYIE S — XK E R SR SO AL 1, HARIR AR E AT 2K 5T R AR PR, 3L 5 4.

Note: The quality when fingernail was firstly weighed was regarded as unit mass, and the quality obtained at other times weighed

relative quality, n=5.

F£3 70 CH&KMT T 60 min 48 B AN FRE

Table 3 Relative quality of the fingernail drying for 60 min at 70 ‘C

MY B S EBN RN E
No. The quality is directly measured
after shearing

ZRIE/K TR 10 min 5 AR
The quality after the fingernail was soaked in

distilled water for 10 min

70 CHME R T4 60 min )5 E
The quality after the fingernail was
dried for 60 min at 70 C

DN AW N =
— e e e e

1.059
1.061
1.059
1.062
1.059

0.913
0.911
0.908
0.910
0.911

VE: 18 BTG 5 R E R PR O AL 1, HAd AR R AT B R BT RO R, 3R 5

Note: The quality when fingernail was firstly weighed was regarded as unit mass, and the quality obtained at other times weighed

relative quality, n=5.

#4200 CHMATFHE 1 min B8R KN FRE

Table 4 Relative quality of the fingernail drying for 1 min at 200 C

Sy VR EENER R E
No. The quality is directly measured
after shearing

ZEIB7K IR 10 min J5 1R &
The quality after the finger nail was soaked in

distilled water for 10 min

200 CHAF T4 1 min TR
The quality after the fingernail was
dried for 1 min at 200 ‘C

wn bW N =

1
1
1
1

1.059
1.057
1.061
1.058
1.059

1.008
1.009
1.005
1.010
1.007

VE: 8 BTG — KR E A R RO AL 1, HAd AR AR B S R DR B, 3RS

Note: The quality when fingernail was firstly weighed was regarded as unit mass, and the quality obtained at other times weighed

relative quality, n=5.
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Fig.2 Scatter plot and simulated curves of radical change rate
per unit mass of the fingernail and fingernail
concentration rate of mass change when irradiated with 10 Gy
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Fig.3 Scatter plot and simulated curves of radical change rate
per unit mass of the fingernail and fingernail concentration rate
of mass change when irradiated with 5 Gy
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Fig.4 Scatter plot and simulated curves of radical change rate
per unit mass of the fingernail and fingernail concentration rate
of mass change when irradiated with 1 Gy
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Effects of water content on electron paramagnetic resonance fingernails dosimetry

ZHAO Zhixin ZHANG Tengda ZHANG Wenyi  ZHAI Hezheng RUAN Shuzhou JIAO Ling
(Institute of Radiation Medicine, Chinese Academy of Medical Sciences and Peking Union Medical College,
Tianjin 300192, China)

ABSTRACT The aim is to explore the effects of time and temperature on the generation of free radicals in
fingernails exposed to ionizing radiation by drying experiment, and to view the relationship between water content in
fingernails of different individuals and the growth-rate of free radical concentrations through irradiation experiment.
The free radicals concentrations was measured by electron paramagnetic resonance (EPR). The results showed that
the more water content fingernails contained, the more free radicals sample would generate through the same
absorbed dose. Meanwhile, as absorbed dose increased, the slope of fitting curve increased with the decreasing
dispersion of the data measured from fitting curve. The slopes of fitting curve of samples irradiated at 1 Gy, 5 Gy, and
10 Gy were 0.8670, 1.7425 and 1.9628, respectively. The experimental results also showed that the difference of
keratin content within fingernails would probably impact free radical concentration when fingernails were exposed to
ionizing radiation. The current dosimetry method needs to be revised according to the difference of water content and
keratin content among individuals. By solving individual difference, the more accurate dose reconstruction would be
performed.

KEYWORDS Electron paramagnetic resonance, Correction factor, Fingernails, Radiation dosimetry
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