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FTIR study of rat brain exposure to static magnetic field

LI Gun' ,YAN Ya-jing' ,HAN Shu-guang' ,PANG Xiao-feng' >

(1. School of Life Science and Technology , University of Electronic Science and Technology of China,Chengdu 610054, China;

2. International Centre for Materials Physics, Chinese Academy of Science,Shenyang 110015, China)

Abstract : Development of electrical industry makes many kinds of electromagnetic pollution in living environment. In
order to explore the biological effects and mechanisms of the static magnetic field (SMF) , Fourier transform infrared
spectroscopy ( FTIR) analysis method is used to study changes in brain tissue of rat brain exposed to SMF (0.17 T)
for 30 days in the experiment. Experiment shows that the absorption peak of amide Il near 1549 c¢m ™' has a signifi-
cant red-shift, peak position of amide [ near 1635 em ™' has a great difference. Differences of molecular structure be-
tween the experiment group and the sample group are also analyzed via the second derivative spectra. These results can
reflect changes of function and composition in rat brain which is exposed to SMF. Results of this study also indicate
that the method of FTIR is an effective means to study the biological effects of electromagnetic field.

Key words : bioelectromagnetics ; biological effects of electromagnetic fields ; infrared spectroscopy ;static magnetic field

Vol. 42 ,No. 8
August,2012

CASNR R A

Bl Wi R 48 7 A1 A i 4 25 ) 22 T80 A R RE 1 AR EL AR

PN (NP RN 7 $218 I RN a S s e N 87
PR AR BON AT  FR R R B B A
R ARG A AR R A E R, 25 CA P T RAEW
Prsze BnCgeA G e ) MO S H) A L
TREA TR PRI ICE . AR N AR L
FRETTA T RIS #ES G 7B
1115 HIE FH R S R — b O A B, P D A o i
BEIETIAE o PR A MR AR By B R E 11 F 1 2
P, IR 2 5 0 85 v 1 i i 3 (91 an st i 3 DA K

A B D00 AT 45 A R, e a2 200 A
TN 240 0 A B 0 A T B HE R, et IR AR 3R 45
FERE AR BN N BA ek JOETH IR , FEAI
MR EE , TR L L, ) 2 A ot s S5 T I 4

ES£MAB: 81K E LM KR 9737 31 % 2R (No.
212011CB503701) % B o

EERN 4 R(1982 - ), B WL A, FENF R
AWV 7 T ESY o E-mail ; physlg@ yeah. net

KRS B :2011-11-17 ;4837 B9 :2011-12-08



ot 5 44 No.8 2012 RS ORI K UL R 895

WYY F B Z N TG R o A=W i 4 i
PLRAEY i FAER S h R v 22 R AT ARE R A2 AL,
RES AT 2 A @M TIae? B Tty
BN KA S R R HLEL M A, C &AL
HIPR T 38 T 0™ 5 A Y R AH B4R
A A RO R AT RE R A By BALAR Y L S
Fa VE AL LRy T 520 2 20 0, — B LORERA
KA WFFE Iy v 7 M 8 A P T 380 L3 1 I s 1)
HE B TR A ISR I O T 4 M R A T S A
RGPS UHIEXT T & R G0 &= R R KW
SN LTI R AR AT L SRR 3 A A 2
SUMOLES G A8 AR R o ) T H % 37 R 55 1
I A RO 2L 11 SOWL 45 440 A5 Ak (R A 5 W T LA B A
Tl %t F A 28 22 0 07 T 5% T 1) LR & AR WL, A T
GRG0 T AL 21 5 ), AR SI2 5K 3 L 5 A
58 0.17 T #ii ez /e 30 d %k RUg1 4L 4r
AN ETERRE ) AR AR 5 25 S S % T A W0 oy 1K
FIRE KB 1) —SE 52
2 MR5H%
2.1 LA

20 FUGSE PR 2 A 1Y 52 56 3l 4 v e
Wistar JCBR (i 4y (200 +10) ) , 73531 A S 56 20 1
SRR, BE4 10 H, IR R A B ik & (il
RV S g s ) L SLIR A AR 24 h F
F0.17 T (Wi ¥ 58 T ISR, T4 30 K4 HiIxT
555 BRZH A S0 40 R B 2 2R A T 2L A S g
FE o FH 40 mg/kg 1170 58 I 1 T G % 150 B b 22 A ko
R ERHEA T BRI, 1 2 7E KBRS AR T 5 , i BOR B
Mo 42
2.2 EHNBEITE

K ] Nexus670 % g 5 ] B 748 46 21 41 S 1% A
(3 Thermo JE = J1 /A Fl il ) o 42 LA ZnSe W
R (OEFE 0. 023 em) , E IR MU RS T IRAETR &,
SR JERERE 25 MR A, R F5 n 55, A 43 %
A4 em T HHE 32 ISR RE EOGRE, BE R B RS
10 min PN 58 BI85 56 550 A vl 2 2215 Jr 40
B T M B AR S LD AN AR et )3 —
TRAb 3, I H 2O R RE SR G Y 10 01T
I 15 B e 2 RE S il L AR 2T SRS R . e
10 125 W1 Omnic6. O BKPF 4 70 5 21 A3 vh 4%
ANTEHT WA ( peak , P) A1 S8, IR E1 745 R
53T o
3 RBHERSHH

N5 T I 0 R 1 W e 300 DR K BRI i 21 21

LT AT, 2% 4 1700 ~ 1000 em ™' I [ P
fi i iV R F R BRI 2L 8L 20 A0 S i R AIE 11 5%
M, 3 A T X I8 2 4 IR 20 AN R iy B T AR
UK B SRS 225
3.1 B4R AT AN LB R L

I 55 21 5 08 B 2 K BRI Y A 20 IG5 A AH L
CInfE 1 7R ), 2B 2 AL F 1549 em ™" I 1O Bt
Jiiz 1L WS A A A5 W B I 2R IR B T € =N
4 5 N - H & il i 4k 3 RE /4K, 2 #i 7E
Ji R BRI ZH ) S5 40 A8 15 TR ARE , ) I i 0 5 %
WM FL i, 59 AME 1635 em ™' b o 2K 1 Joi Bk i
L7, B I A B A BRI 25 5, SR 2H 7E 1206 1
A ER IS, XHIRAAE 1070 em ™" BT A9 1
WSO S 0 2 v AR Y 5 () B S B 2 P 0 1) or
BB T 9 em ™ %Ik H B R 5L A A IR
3y I A AT LS e 40 i 2 4 PR R 14 4 e Y
ARAk ., X HRZLAY 1229 em ™ BRI A4 IR 0 A S 56 4
HERE 1234 em ™', BA0, AL TBERE 1145 4R shi
1396 em ™' FIEAr 5% BRI LA 3 em ™ IOLLES
G, BIE AT B K22 5, Seun 415 0 HE2H A He 0

Y AR A4E B P
TEARAS 5 10 V8 o

1639.64

experimental
1466.99

11547.91
l 1396.61

l 123468 108086

absorbance

control

3
1549.05 4399 67 122315 1071.11

1800 1600 1400 1200, 1000 800
1

wave number/cm ~
[E O AN DL R AW s
Fig. 1 FTIR spectra of brain
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Fig.2 second derivative IR spectra of brain
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