28 , 12
2008 12 Spectroscopy and Spectral Analysis

Vol 28 No 12, pp2872-2875
December, 2008

wOA, BRE, WEK FLE, BHE ARL

s 200062
0~ 300 Hm
8 mm 857,
936, 1 658 cm™!
: Q68 : A DOIL 10 3964/j issn 1000- 0593(2008) 12 2872 04
1
s s 11 35GHz
, s 8 mm s 20W,
L OHs, 0 5kHz, 40 kW
. Li
12
(3 ICR s (spf ),
4 . ., 20g, ,
9 07 57 105
151 20 s 0s s
Synytsya [ 0s, 2 min ,
Huang " -70°C
Horiba Jobin Yvon ra 13
s s Leica CM 1850
Caspers 7 -207C 10 Bm ,
Jobin Yvon
(101 T 64000 514 6 nm
) ) , 40 mW, 100
120 s
14
) LabSpec 3 0
) Synytsya ¥ , 1 450 em™! 5
: 20070808, : 2007 118

“ 863 803"
, 1981 s e mail: 99jiezi@ 163. com *



12 2873
2 5
d
2
21 Z
&
1 ]
1%
0, 100, 200, 300 Hm é
566, 857, 936, 1 450, 1658 em™ ' &
Synytsya 6]
400 800 1200 1600 2000
22 Wave number/cm'
8 mm 2 Fig 1 Raman spectra of normal murine skin tissues. Raman
2 ( 5, 10, spectra of a~ d are originated from skin tissues under
20's) 2( a) 100 Bm 2(b) the skin 0, 100, 200 and 300 lm

200 Hm 2(c) 300 Hm 2(d)

) ) 2

100 Pm

200 Bm 510~ 530, 857, 936, 1 158, 1658 cm™ '

(a)

Relative intensity/a.u.

1600
1

1200

Wave number/cm”

400 800

20s

“ 10s

bs

Relative intensity/a.u.

con

400 800 1200 1600 2000

Wave number/cm'

?

1 000~ 1 100, 1 200~ 1 300, 1 500~ 1 660 cm™"

(b)

&

2

i)

s A 20s

z i n

o= I |

4 I\ 10s

£

|

T .

[+ “»~ hs

con
400 800 1200 1600 2000
Wave number/cm !
(d)

s "

g 208

g 3

= ol

& A - “10s

£

S WM

é 5s

con

400 800 1200 1600 2000

Wave number/cm

Fig 2 Raman spectra of murine skin tissues irradiated by HPMM. Pic. (a) is originated from epidermis, and Pic. (b) is origina
ted from the tissue under 100 M ms of the skin depth., Pic. (c¢) is 200 Hm under, and pic. (d) is under 300 Pm. In each
picture, the spectra is originated from the same depth of the skin tissues whicn are irradiated by HPMM. The durations of

irradiation are 0, 5, 10 and 20 s, respectively
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Table 1 Peaks and assignment of Raman spectra of skin tissues'® * "
Peak position(em=1) Protein assignments Lipids assignm ents Others
855 § CCH) aromatic, olefinic Polysaccaride
936 Y CC) praline, valine
1 004 V(CC) Phenyl ring
1 080 Y CC) skeletal Y CC), V,(POy)
1125 V(C —N)
1 166 Y CC), §COH)
1223 Vas(POz ), nucleic acids
1302 8(CH,) twisting wagging, collagen 8(CH,) twisting wagging, phospholipids
1 448 6(CH,), §CHj;) § CH,) scissoring
158 8 C=C ) phenylalanine
1 653 Y C=0 )Amide, collagen, elastin, a helix
Table 2 Variation of relative Raman intensity of skin tissues irradiated by HPMM
e 857 em~ ! 936 cm ! 1658 em~!
a b c d a b c d a b c d
Control Q0 34 Q23 Q10 0. 15 Q29 0 31 Q15 Q17 0 88 Q92 1 05 Q 85
5 Q14 Q19 Q14 0. 13 Q19 0 26 0 21 Q21 098 Q 85 Qo 87 Qo 87
10 Q16 Q19 Q16 0. 22 0 28 0 28 0 21 Q 26 Q82 Q0 83 0 88 Q 90
20 Q0 09 Q0 03 Q0 08 0. 04 Q19 0 002 Q12 Q10 Q76 Q72 Q 97 Q0 82
Synytsya [° (
Amide [ 300 Um 857 am™ ! )
, ( )
20 s ( 0~ 300 km) Amide I ,
!
[ 1] LI Lejun, DAI Yuwen, XIA Ruo-hong, et al. Bioelectromanetics, 2005, 26(8): 639.
[ 2] LI Lejun, CHEN Shude, QIAO Deng jiang ( s s ). Spectroscopy and Spectral Analysis( ),
2006, 26(1): 81.
[ 3] YAN Xurrling, DONG Rurxin, WANG Qi guo et al( s s , ). Spectroscopy and Spectral Analy sis(
), 2005, 25(1): 58.
[ 4] LIU Gang, LIU Jiarr hong, ZHANG Lin, et al( s s , ). Spectroscopy and Spectral Analysis( ),
2005, 25(5): 723.
[ 5] LIU Gang, ZHANG Lin, YU Fan, et al( s ) s ). Chinese Journal of Spectroscopy Laboratory ( ),
2004, 21(5): 838.
[ 6] Synytsya A, Alexa P, Besserer J, et al. International Journal of Radiation Biology, 2004, 80(8): 581.
[ 7] Huang Zhiwei, M ¢Willams Annette, Lui Harvey, et al. International Journal of Cancer, 2003, 107(6): 1047.
[ 8] http//www. jyinc. com/ usadivisions/ Ram an/ dow nloads/ artO1. htm.
[ 91 Caspers PJ, Lucassen G W, Bruining H A, et al. Journal of Raman Spectroscopy, 2000, 31: 813.
[10] Caspers P J, Lucassen G W, Carter Eilzabeth A, et al. The Journal of Investigative Dermatology, 2001, 116(3): 434.
[11}. Caspers, P J, Lucassen G W. Bicspectroscopy H, A, 1998, 4(5)(Sappl.): 31.



12 2875

Raman Spectra of Murine Skin Irradiated by High Power Millimeter
Wave

ZHANG Jie, HAN Lt jun, XIE Tacrong, QI Hong xing, CHEN Shir de, QTAO Deng jiang”
State Key Laboratory of Precision Spectroscopy, East China Normal University, Shanghai 200062, China

Abstract An experimental study on Raman spectroscopy of normal murine skin and the skin irradiated by high pow er millimet er
wave (HPMM) is presented. It is showed that the Raman spectra of normal skin mainly originate from collagen, and the charac
teristic peaks are 857, 936 and 1 658 em™'. The result showed that after irradiation by HPMM, the relative intensity of the
characteristic peaks at 857 and 936 cm™' of Raman spectra was decreased. T his meant that the collagen was destroyed and even
damaged. It was probably indicated that the skin tissue was damaged and could not be restored. The result also showed that the
intensity of the characteristic peak at 1 658 cm™' of the skin tissue irradiated by millimeter wave with the duration of 20 s de
creased. It was considered that the protein in the skin was destroyed. Those results were consistent with macroscopic observa

tion results.
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(Received Aug. 8, 2007; accepted Nov. 18, 2007)

* Corresponding author



