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OBSERVATIONONM ICE’ SSKIN INJURY |IRRADIATED
By 8M ILL IM ETERWAVE AND TEM PERATURE
| NCREASE EM ULATION

ZHANG Jie, HAN Li-Jun, XIE Teo-Rong, QIlHongXing, CHEN ShuDe, QKO Deng-Jiang
(Key L aboratory of Optical and M agnetic Resonance Soectroscopy (M inistry of Education) , D eparment of
Physics, East ChinaNomal University, Shanghai 200062, China)

Abstract: The mice intissue irradiated by 8 millmeter wave for different time was sectioned by hisotome Then they
were stained by using Hematoxylin-Eosin (HE) method The tissues injury was visually exhibited with HE stainmethod It
was discovered that the scathed part was deeper when the irradiating duration was longer  Then a one-dimension model of
in tissue considering the blood flonv and water evaporation ratewas built up for enulating the increase of temperature The
emulated tamperature increase of the surfacewas fitted with the experiments Furthemore, temperature increase of different
depth under kin’s surfacewas calculated The results show that the tissuewill be destroyed when the temperature increases
16
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Fig 1 Themodel of kin

1
Table1l Physical parametersof kin

Limm A plkg m® c/d kgt K 1kmw-mt K /kgm3 s
04 051 1200 3188 Q 288 10
L- A- P ; C sk
wi
, 5 8
, 5 Q 5% 1
3 , 5 , 05 1%
5 , 5
95% , 95% , 100% , 100%
3 5 ,
H 8 1
( 5 x10).
2
1 3 H
3 [12]
8mm
0 4mm, ,
, 1
B lick (e 7 ,
JaT F1 Al XL
oS e H - Q- 1
pcat a2 + JLe () -Q -Qy (1)
(1) LH(D
1,0 < t<
H(Y = b
0,t>1t
3
(1) 3 ,
) ‘J :2 QL ) :QL =
mLy (T- Typ). Ls ,m
'y To
- Qo ,
1Qp =W,C, (T - Ty). Cy , Wi,
1TU:) ]
(1) , :
SARS
& ki;r R L L
0% C T, T
pa’ pC pC
T, = T, =, = =T -
-1 k v 2 Wbei 3 mVLV,T T TSOrTbO



SA -05 1
-3 21 _
TN - T = CROII[[TJ . (5) ;B-  55C-  10sD-  20sE-  50s
Fig 2 HE stain of the kin tissues after different time of irra-

2
3 SW/an", diation by 8 mm wave A-Contol; B-Irradiating55 C- Irradia-
1, : ting 10s D-lrradiating 205 E-Irradiating 50s
2
pCL
T, = ” =2 13(9 76+
) 651
3 5V /am o 8
45 7 g
90s (5) , T, g ek
304
46 68s T, T, (3) (3) 5 259 :
) E’ 204 --Expenmem resuly
, Fortran PowerStation 4 0 S 15 ~o Theoretical solution
104 # Numerical solution
5 ~v-Numerical solution
) 04 (Without evaporation
-5
3 0 10 20 30 40 50 60
Time/s
31 HE
3
. 3 BV /an’
HE , Fig3 Temperature increase of the emulating result without wa-
ter evgporation and with evgporation and the experiments The
2 -2 control (0s) 5s power intensity of irradiation is3 5W /an’
10s 20s 50s HE
2A y 3 1 ( Ep) Q"nz 603 ) 1
10 ,
20 y ’
50 ,
. Imm, 5s 10s
32
20s 50s 60s x =1 Omm 4 8
, 3 5w/

97 165 257 270 , 4

24 994-2009 China Academic Journal Electronic Publishing House. rights reserved. http://www.cnki.net



95

4
8
60s
(3)
, 5s ,
5s
W alters (5]
1 )
1Imm , 5s , 1mm
48
( 2B ) 10s , 1mm
Q7 , (
2C ),
20s , 1Imm 16 5 ,
( 2D 2E
). ( 2D
) 20s
50s ,
Imm 257
8mm 20s
(o1, 16
HE ,
DNA
REFERENCES

[1]Andrei G Pakhamov, YahyaAkyel, OlgaN Pakhamova, et
al Current state and implications of research on biological
effects of millmeterwaves a review literature[ J]. B ioelec-

tranagnetics, 1998, 19: 393—413

[2] YANG Zai-Fu, QIAN HuanWen Injurious effects of milli-
meter waves current statusof research [J]. Bulletin of the
Acadany of M ilitary M edical Sciences( , .

), 2005,
29(5): 488—491

[3]http: / AMmw2 arnes si/
OoL]

[4]1Blick DW, Adair ER, HurtW D, etal Thresholdsof mi-
crovave-evoked wamth sensations in human «kin[J]. Bio-
electranagnetics, 1997, 18: 403—409

[5]Walters T J, BlickDW, Johnon J R, et al Heating and
pain snsations by millimeter waves Camparion © a sm-
ple themal model [ J]. Health Physics, 2000, 78: 259—
267.

[6]NelonD A, NelonM T, Walters T J, etal SKin heating
effects of millmeterwave irradiation themal modeling re-
alts[ J]. IEEE transactions on microvave theory tech-
niques, 2000, 48 (11) : 2111—2120

[7]Foster KR, KritikosH N, Schwan H P Effect of surface
cooling and blood flov on the microwave heating of tissue
[J]. IEEE transaction on bianedical engineering, 1978, 25
(3):313—316

[8] Shi Xiang, Lou GuoWei, Li Xing-Guo, et al Modeling
and calculation of millimeter wave radiation temperature for
amored target [J]. J Infrared M illim. Waves( ,

Igregp7 /ADT-A rticle hinl [ BB-

. ),2007,26(1) : 43—46
[9]Luo Ye, Zhang Zu-Yin Research on smulation antenna
pattem in millimeter ware radiometer on banb [J]. J In-
frared M illim. W aves( ,
),
2006, 25 (5) : 386—388
[10]CHENG He-Ping, WANGL iBin, ZHANG Jie, etal Ex-
periments and theoretical research of 8 millimeter wave’ s
themal effect on animal’ s surficial tissues in vito[J].
High pover micravave technology ( , , ,
8
), 2004, 12
(4):15—21
[11]WANG L iBin, XIE Tao-Rong, CHENG He-Ping, et al
Observation on danage and deadly effects of mice and rats
exposed o high pover millmeterwave [J]. Radiation pro-
tection ( , , .. 8mm
), 2006,
26(3): 166—171
[12] Sikrii Ozen, Osnan Cerezci, Selcuk Cimlekgi, et al
Heat effect analysis of microvave exposed in by using a
multilayer hunan sin model [C]. 2™ intemational W ork-
shop on Biological Effects of Electranagnetic Fields
Rhodes, Greece, 2002
[13]L U Shi-Xin Applied biological tissues technology [M ].
Beijing Science press (
: ), 2004



