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Raman Spectra of Red-cell from the Malignant Osteoma

LIU Wei' ,ZHAO Yuan-li', YU Fa-jun',ZHANG Feng-qiu' , WANG Lei-ming’ , LIU Dan’
(1. Physical Engineering College of Zhengzhou University ,Key Laboratory of Materials Physics of State Education
Commission , Zhengzhou 450052 , China;2. Zhengzhou Otrhopaedics Hospital ,Zhengzhou 450052 , China)

Abstract: The Raman spectra of red-cell from the normal blood and the malignant osteoma blood was given. For the
malignant osteoma, lines of 1001.2,1228. 8,1398.7,1372. 8cm ™" were red shifted 2 ~4cm ™', Tt supported that the
conformation of the base clusters were changed punily. The ratio of relative intensity of lines based on 1586cm ™ in
red-cell were minished in 1505,1228,1087,1001 and 747cm ™", which showed the contents of heme, phenylalanine
and deoxyribose in red-cell from the malignant osteoma were reduced. According to the statistic analysis,the changes
of Tsg6/1208 » Lisses1001 @0d Ijsg6/1160 Mmight provide a method for diagnosing malignant osteoma.

Key words : red-cell ; heme ; malignant osteoma; Raman spectra

1 51 &

SLO0 B R MW B 2 B — P A, HE R TR
JEiaki 0, Fl CO, , MAMETE BRI e — i i 5%
PR o 0200 0 B IoX TR 0 ) R AT 3 e 4 M P 4
AEARLHM . MLEH (Hb) i BRE B Ik
MR EEE Mo Bayden R. Wood 45 Al id BT
M5 B AR R LA R AL R MIMALE H i 80k
TR ELB T, R AL A0 ) R BRI AR R B T
HEASME - bS5 EAY . Tk - Tk &
BB TLEKIMLER (heme) By EZ YR, H I, X
AR EENL =B W P g e - S S L DB N A E NI A7S
MEARAHT . BRERMER ML RKHLEE
TE ARG U IR ELARRAE W /D, T 20 40 B Bz 2 0t 0

R LR iy B B 2 AL, X A5 X 21 240 M F) Ot
R A EIMEENE L,

HIEZ KT 15 ~25 ZFH D, 00 RIEAE
Peo HABEEMBRATFAR 5 FAE RN 20%,
i AR R B AT, AT LAR R 2 55% ~80% o A
SO T IE T UGB R R LR Bhr 20k
W, ABTFE L0 P A S 25 4 2 B A AR A o
2 LIRERSY
2.1 ZBHdRNE

ML« TEF NI 11 451, etk e o A6 3 O I

TEHEREA X /(1982 - ), B, L84, NBAEYEF
FH MY . E-mail :1w198299@ sohu. com
Y75 H #7:2007-07-19; #&3T H #J :2007-09-10



Bt 5 4a s No.2 2008

B4 BB MR E LM S R E 119

Y& 10 5], 345 py KM T B BB Be SR it (BRI o4 ED-
TA -K,),

X35 - /NEL & B ML TGL216G 5 O B it
RAER SN (ZE Renishaw A FAE) .
2.2 SR

FEMH A A B ImL MBI A B LEH, BLO
5min(2200rpm) LA53 55 H 4140 fL A W . SR )G FH PBS
Vel =K, & BB [ U T h B R4

POt BHELR AR S0 S EOE BRI
£ 514nm, YERETHEVE ] 1800 ~ 600cm ', 35 4 it [|]
20s, RAEREL 1 K
3 #REWE
3.1 ME LM

IEH AFUCEAE B R 8 A 2040 M b & i dn
Bl s, RS XIHEME1 fin,
1300 ~ 1700cm ™" A5 451 X 38 77 7 — SERRAIE g, Hoop
5 v, B R RRAE WX PR RER PN ) T H T 5555
SR TG v, v, BRI FEL R T 1
£1ZEH W heme FIERIEF M ECALECH B IER S 128
RS RN, MRYEAR R SCHR, B 1505em ™!
(v3) ,1561cm ™" (v,) ,1637cm " ( Vi) =ARTEL ]
AP heme N ASECARIZHRIRA 1,

200001 o0
18000
E - 18637.1
5 1690 vag w0
£ 100 il /1]
8 12000 N
Z 100001

996.95 v
8000+ A [ {

ool TN
4000- . N

2000

intens

.

600 800 1000 1200 1400 1600
raman shift/cm ™!
B 1 7E 514nm EOEHOR T LU0 MBSk
(a—IEHW A;b - BHE g 8 )

Xof o JF T T2 TN R ) B R BB R R R Bl Y
LR 1001, 2em ™ 2R B R B BB AL
#]996.95cm ™' ULHAZE N AR IS K 4 T 24k

1228. 8cm ' JFJE T IR B AR AR SR, 1% 04 70
P iR B BRI P AL 1226.9em ™', BT
R R R 3)3% 8 1 SO ELAR A AL 68 R HEFR A5 0
K, LA BB/ IMIBRHERRE LR
EAR | DRI Z R AR 0735 aa M - 4 N L
BT heme 7EZL 40 Jd N 11 73 4 B — € B R, B0
BRI T 2R VR BE AR A 2 A S P SR s i R A —

g
1398. 7em ™', 1372. 8cm ™' J& T Mk % I I I A
B3 B A [ RS 30 T 2em T E A BB 14
FiAL AR /DU B Fe R ¥ W42 5 R & F /28
K,
x1 UHBEHAEERELREE

(A | BEEMRE R | B £l BRI RN
1637.8 1637.1 Vi V(CoCh) asym
1586 1586 vy V(CeCr) asym
1561.5 1561.8 A v(CgCg)
1505.3 1505.3 2 v(CaCy)
1433.3 1432.7 Vg v(CoCh) ym
1398.7 1396.3 Va0 v(pyr quarter-ring)
1372.8 1370.8 Vs v(pyr half-ring) .,
1341.1 1339.9 A2 v(pyr half-ring) .,
1308 1307.6 Va1 3(C,H)
1228.8 1226.9 Vi30T Vg 3(C,H)
1169.7 1169. 1 Vi Tyr
1127.9 1128.7 v v(pyr half-ring) ..,
1087.6 1088.4 123 v(CeC1) uym
1001.2 996.95 \2 v(CeC1) uym
747.73 746.8 Vis v(pry breathing)

v - MPgEIRSD; 0 - N ARTE RS sym — MR ; asym — AR5
pyr — MEHE  Tyr - AR
3.2 HRAEELN

CLO0 MO N fH R E R ORI B2 AT
1586cm ™", Tii B 75 (1) heme . Ifil &% 38 55 Y hr 2 3 iy
PR UL T 1374em ™', X A fE R B F 514nm
HIBUR JEXTLL A0 B AL ER G 25 ) heme FRY3E SR LA
i e ALF 1586em ™ i odric !, 15204 A4
WEE PR AR SR BE, AR 2 P o

k2 E¥AMEEEREEH

B % e B A X U B
RN BRI
b *
hai | ek | (| e |

Lisg/1637 |1.231505 | 1.239406 || lisge/130s | 1.708651 | 1.384915

11586/1586 1 1 11586/1228 2.014316 | 1.515054

Lisg/1s61 |1.425621 | 1.258014 || Lisgen160 | 1.720496 | 1.448165

Iisse/1505 | 2204576 | 1.624908 || Iisgen127 |1.684426 | 1.364022

Lisge/1a3s | 2.02516 | 1.552195 || Lisgesr0s7 |2.375784 | 1.759809

Iisse/1308 | 1.779794 | 1.427687

Lisse/1001 |2.523473 | 1.883543

Lisss/1372 | 1.452576 | 1.295923 3.130977 | 2.303126

I1586/747

Iisge13a1 | 1.740277 | 1.379417




120 Wt 5 a4 438 %
B35 2 AT, BR T 1637 cm ™' g [ AH X 26 o)) o Plnase -

YRS YN T T C U g8 el

R IEH AL R B R B Lo £ I

FERI/DN, BBV P BB Ly 12 I3 11

SRS BEE T . AT IR IR/
B B g B A 1505em ', 1228em 7!
1087cm™", 100lem™ HI  747em”',
1505c¢m ™' % heme PN H 0485 JB T B9 BC A3
A etk A 80k, 1087 cm ~ il 1001em ' HJE
FRNAIR KA BURE IR RS ,1228. 8em ™' 1T
B TRy F B EAE R RFRETBEER,
747cm ' JHJE T heme P ALk IS IR B IR IR AR B, XU
B BB M B, R AT R RN R
S AELL PN i B R s
3.3 asirg LA BRI EX

hir &b BRSNS I Hb S B R I S5 A R B A
Ak, FI GRS B RRAE AR £ 7T DA R ST B e 112 W
RALZEWURIE . 1ERIHZ T EEMKARE P2 R
PRGN B I 8 FE 3 N Z 248/, T 59
Jo & B A SCHR A AR X SR AR AL B 2 . R, AR X
FHXT ISR AR Ak B B (B 1 LMV E SR T4 o

X¢ I1586/1505 ’ I1586/1228 ’ I1586/1087 ’ I1586/1001 %ﬂ I1586/747 ﬁ
AT (IEF AR 11 61, S5 & b e
H A 10 ) , AT R0% T R ZH0T & Mg 8 & 1Y
A, bR FAN SR LR /N TR 2800 5 A i 4 A
LS IR LY, TR BRI 2T 38 RPN R R A 4R
N BB R R L P & B B
j\@ﬁ)‘(lﬁ ;H\:EP I1586/1228 %ﬂ I1586/1001 H‘Jﬁﬂ]ﬁﬁ%ﬁj’ﬂ
FRAR, AR A 51 1E 5 A TR B bR B AR
1169cem ' |3 J& T 28R , 76 B8 3% B Hp HoAH ) 1 38
AR IF AR o AE Lisse oo GETHAMHT, K BUAE
i PP A AR, 10 B X — 0658 LU AT T X Bk
Jirgeg A, 3X 5 75 B2 S AR TR MR R
I B BF S A —BC (I 3 i 3 BR) o
k3 EFAMEGUERMREAEFLARNE SR

F S LBE ) gz;;% @iﬁjﬁfz
Tisss 1505 (LA 2.0 5) 72.7 100
Lisss/nos (BA 1.7 9 5L) 90.9 80

Tisss 1087 (LA 2.1 0 5) 81.8 80
Lisss/r001 (PA 2.31 R 5) 81.8 100
Tisgs a7 (LA 2.8 ) 81.8 80
Lisss 1160 (A 1.57 R 5) 90.9 80

0 2 4 6 8 10 12

¢ 2 4 6 8 10 12
number

(e)

2 : ; 6 8
number number
(a) (b)
B3 Tisae120s » Lissertoor 1 Tisse 160 R LEAELST- 71 PR
(M- E#¥A;0 - BHEEmE)

=]

10

4 I 2

Edward DeMoll 25 A X I £1 3 [ 71 2 I 4 ¥4 1L
E A SRS RS HHBIHFT THR ; Yasuhi-
roMie 28 \ 5@ i X4 KRGS VIR Z 92347 , BF
KT WML ERIIRE" s BRI F AT B#%
VR SIS A% A MAEE T TFR™ . &
SETFSEAE A NTX MLV A& R 50 S5 ThRE A T
— BRSSO IE AR A B o
LT IR S IS AT R AT , R BB IR %
LMD Fe JRT- RO HEIR S U NEAL , T 4R I 4T
B RTIE IR AN W 75 4L 40 M N B B
Hﬂ?)’ii‘l‘ﬁ‘ﬂfﬁ[%ﬂ I1586/1228 ’11586/1001 ﬂ:ﬂ I1586/1169 El@ﬂl% - l[l%
EUAB AR Ak FT O S B e 98 ) ) R At — 2 4K
Wo TEAJEHISSI P, BRATHG X S5 Fh i 26 0 14 2
F WL AIHEATOTIE , DL BT (5] g A 5 40 40
W& YR 221

SEHk:

[1] Bayden R Wood, Brain Tait, Donald McNaughton. Bio-
chimica et Micro-Raman characterisation of the R to T
state transition of haemoglobin within a single living eryth-
rocyte[ J]. Biophysica Acta,2001,1539.58 - 70.

[2] Yasutomo Nagano,Jin-Gang Liu, Yoshinori Naruta, et al.
UV resonance Raman study of model complexes of the
CuB site of cytochrome c¢ oxidase[ J]. Journal of Molecu-
lar Structure ,2005,735 —736:297 -291.

[3] Bayden R Wood,Larissa Hammer, Don McNaugton. Res-
onance Raman spectroscopy provides evidence of heme or-
dering within the functional erythrocyte [ J]. Vibrational
Spectroscopy ,2005,38 .71 - 78.

[4] James Terner, Vaithianathan Palaniappan, Avram Gold, et
al. Resonance Raman spectroscopy of oxoiron (IV) por-

phyrin p-cation radical and oxoiron(IV) hemes in peroxi-

dase interm-ediates [ J ]. Journal of Inorganic Biochemis-



ot 5 4 s

No.2 2008

PUREG 63

RURE e gl R N SE L =B L 121

try ,2006,100:480 —501.

ical and Biophysical Research Communications, 1998,

(5] FEES,Ehmbr, ERE. A MBS 3R & 243811 - 815.
FEREE[T]. e 5 63E 7 ,2004 ,24 .576 — 578. [10] Jiri Hudecek ,Eva Anzenbacherova,Pavel Anzenbacher, et
[6] Shigenori Nagatomo, Yayoi Jin, Masako Nagai, et al. al. Structural similarities and differences of the heme
Changes in the abnormal a-subunit upon CO-binding to pockets of various P450 isoforms as revealed by resonance
the normal b-subunit of Hb M Boston ; resonance Raman, Raman spectroscopy [ J]. Archives of Biochemistry and
EPR and CD study[J]. Biophysical Chemistry,2002,98: Biophysics,2000,383 .70 - 78.
217 -232. [11] FRER, KB, TR, Bt e 88 5 F) TR MO 1% T
[7] Jotaro Igarashi, Akira Sato, Teizo Kitagawa, et al. Bio- 1], Bt 544 ,2006,36(9) :880.
chimica et CO binding study of mouse heme-regulated [12] Edward DeMoll,David J Cox,Ezra Daniel, et al. Apparent
elF-2a kinase ; kinetics and resonance Raman spectra[ J]. specific volume of human hemoglobin: Effect of ligand
Biophysica Acta,2003,1650:99 -104. state and contribution of heme[ J]. Analytical Biochemis-
[8] Ken-Ichi Oinuma, Takehiro Ohta, Kazunobu Konishi, et try,2007,363 ;196 —203.
al. Heme environment in aldoxime dehydratase involved [13] Yasuhiro Mie,Midori Kishita,Saburo Neya, et al. Electro-
in carbon-nitrogen triple bond synthesis [ J]. FEBS Let- chemical analysis of heme functions of myoglobin using
ters, 2004 ,568 :44 —48. semi-artificial myoglobins[ J]. Journal of Electroanalytical
[9] Jioi Hudeeek, Vladimir Baumruk, Pavel Anzenbacher, et Chemistry,2006,588 :226 —234.
al. Catalytically self-sufficient P450 CYP102 ( Cytochrome [14] RFE ,BBFF . ZHE,. £ BBV ESFNEFEAE
P450 BM -3 ) :resonance Raman spectral characterization HAEEAERNPIR[T]. i 556584, 2006,26
of the heme domain and of the holoenzyme[ J]. Biochem- 1494 —1498.
(L&% 114 ) 1495.

SEHk:

(1]

(2]

(3]

(4]

(5]

(6]

P Polynkin, A Peleg,L Klein, et al. Optimized multiemit-
ter beams for free-space optical communications through
turbulent atmosphere[ J]. Opt. Lett. ,2007,32(8) :885 —
887.

P Polynkin,] Moloney. Scintillation index for two Gaussi-
an laser beams with different wavelengths in weak atmos-
pheric turbulence[ J].J. Opt. Soc. Am. A,2006,23(12) .
3114 -3122.

K Kiasaleh. On the scintillation index of a multiwave-
length Gaussian laser beam in a turbulent free-space opti-
cal communications channel [ J]. J. Opt. Soc. Am. A,
2006,23(12) ;557 —566.

J Durnin. Exact solutions for nondiffracting beams. 1. The
scalar theory[ J]. J. Opt. Soc. Am. A,1987,4(4) :651 -
654.

J Durnin,J J Micely Jr,J H Eberly. Diffraction free beams
[J]. Phys. Rev. Lett. ,1987,58(15) :1499 —-1501.

J C Gutie'rrez-Vega, M D Iturbe-Castillo, S Cha'vezCer-
da. Alternative formulation for invariant optical fields;

Mathieu beams [ J ]. Opt. Lett. ,2000,25(20),1493 -

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

M A Bandres, J C Gutie'rrez-Vega,S Chavez-Cerda. Par-
abolic nondiffracting optical wave fields[ J]. Opt. Lett. ,
2004,29(1) .44 - 46.

J C Gutie’ rrez-Vega, M A Bandres. Helmholiz-Gauss
waves[ J].J. Opt. Soc. Am. A,2005,22(2) ;289 —298.

H T Eyyuboglu. Propagation of higher order Bessel-Gauss-
ian beams in turbulence[ J]. Appl. Phys. B,2007,88(1) :
259 -265.

H T Eyyuboglu,F Hardalac. Propagation of modified Bes-
sel-Gaussian beams in turbulence [ J ]. Optics & Laser
Technology ,2007 (43 ).

A E Siegman. Lasers[ M]. Calif. ; University Science, Mill
Valley,1986.

J C Gutie' rrez-Vega, R M Rodriguez-Dagnino, Mathieu
functiona. A visual approach[J]. Am. J. Phys. ,2003,71
(3):233 -242.

H T Yura,S G Hanson. Second-order statistics for wave
propagation through complex optical systems[J]. J. Opt.
Soc. Am. ,1989,A6(4) :564 —575.

Y Baykal ,H T Eyyuboglu. Off-axis-Gaussian beam inten-
sity in random medium [ J]. Opt. Commun. , 2007, 269
(1):30-38.





