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PeHTreHorpaMMbl noA 60NbWMMU Yr namu AudpakLum pasnudHbIX
TKaHe# k-m-e-f-rpynnbl (KepaTuH, MMO3UH, 3N nuae pMmuc, ¢ ué puHoreH)

B nepBoii noJioBHHe NPONLIOT0 BeKa

0 ObLIa TNpoBeleHa KjaccHp uxauus
HEKOTOPBIX ~ THNOB  TKaHell Mo
Au(p pAKHMOHHBIM ~ KapTHHAM  TI0J
0oabpIINMH yriiamH. Onnako
aud pakous B 00JacTd  60JbLIINX
YIJIOB He HeceT HH(poOpMauuu o
¢ yHKIIMOHAJTLHOM €OCTOSIHNH
1eJOCTHOH TKAHHU: P €eHTTeHorpaMma
TKaHH 0eIHA OTPaKEHUIMH.

* HanabopaTopHOM PeHTreHOBCKOM reHepatope GX-20 ¢ Bpaluao Lwmmcsi aHogom (MyLimHo)

C UCTON E30BaHWEM TOPOUL, &l bHOM (haKYCUpYO LLie kamepbl JnnuorTa
U=40kV, | = 40mA, A= 0.154 HMm;eTekTop — peHTreHoBkasi meHka (Retina, Mepmanus);

paccrosiHue obpaseL, —eTexrop 75 — 150 Mm; Bpemst xkcnosuumm 10-18 Yacos

HakaHaneK 1.3 HakonuTens «Cubvpb-2» (Mocksa) | = 100-60 mA A= 0.16 HM; AerekTop—
peHTreHoBcKas meHka (Retina, Mepmanws); paccTosHue obpasel, —aeTekTop 500 MM; BpeMst

akcnoavuym 10-30 MuH.

*  Ha CUHXPOTPOHHOM WCTOYHUKE
ESRF (IpeHobnb, ® paHLms)
DUBBLE SAXSMWAXS BM-26
caHeprviein 12 keV; A= 0.124 Hv
paaviep ny4ka0.2mm x 0.2 mv;
CCD petexTop; paccrosiHve
obpasel - aerexrop 1.5- 7.5m;
Bpemsi akcnaum 1 - 3 MuH.

CoeaHHHTe IbHAS TKAHB XBOC TA KPBICHI (K0JIJIareH)

DUBBLE SAXS/WAXS BM-26, ESRF
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SCHEMATIC STRUCTURE OF THE SKELETAL MUSCLE
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_ ) Experimental set-up and preparation, The incident-beam in-
Display Display Display ¢ Computsr kiched & .
ou computer tensity of the synchrotron x-ray source was modulated by aluminum filters

of varying thickness (maximum flux, ~2.0 % 10"* photons/s; wavelength,
0.103 nm). The camera length was 1.5 m (fly-to-detector distance); the spot
size at the CCD-based detector was ~30 X 200 pum (full width, half
Schematic diagram of small-angle focusing camera FRAKS on 5" beam-line of storage ring VEPP-3 maximum); the spot size at the sample was ~250 X 250 um.
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Scanning SAXS of the hairs breast cancer patient

E=20keV
Focusing with CRL
beam size 1*8 pm?
Focal distance 1.3 m
Sample-to-dete ctor distance 0.3 m

center

Fibre Diffraction from A- and I- dis kof Cross-striated Skeletal Muscle
with Microbeam at ESRF
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The high resolution of the technique allows one to make visble a fine structure of
various biological objects with a period of few microns: the diffraction patterns
from A - and I-disks were registered separately.
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SAXS study of the archeological hairs with microbeam
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Relatlve absorptlon

Experimental EXAFS spectra of TnC (a-d) and r( E}
of reference compounds Th 0, (¢) and Eu0,(f)

a-TnC 1Ew/1Tb; 1-Eu Lw, 2 - Tb Lu;

b - TnC 2Ew/2Th; 1-Eu Lw, 2 - Th Ly;

¢-TnC 1 Tb;d - TnC 2Eu 2
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SRXFA station at VEPP-3

1 Detactor
lawm 1 [
SR brc.m Ligquid nitrogen

Crystal mwhrg:(a tor

Absorber
Beam position control
e e

I m

Technical cheracteristics -

Monochromator
energy region ;& — 48 keV
energy resolution : 01 %
koel. of reflection - 0.7
Detector Sifli) :
energy region 50 keV

o8 -
energy resolution : 180 eV on 58 keV
eounting rate © & kHz

Koca (p,m,d)

0.1

[mzs |
B2m |
mzd

[ o8 | 72 | 837 178 | [ 028 | 18 | 114 | 034 | 838
[ 148 | 414 | 752 | 172 043 | 181 | 642 | 1.01 | 888
102 | 34 | 185 | 269 | 331 | 045 | 1.27 | 745 | 122 | 134

SRXFA-station for Element Analysis

Energy excit ation 120 KeV

Det ector :Si(Li), semiconductor
(180eV)

Exposure : 900 sec

K, S,Ca,Ti, Cr, Mn, Fe, Cu, Zn, Se, Br, Sr, Hg, Pb

Correlation between comtents of Ca-Hr & Ca-Se sl typacal X-ray hair patberns
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The archacobogical samples fram Pazyryk mound
of Abtal meuntainous were studied, Undamaged state of halr samples
s due to constant extremely low temperature conditions.

dPa30BO-
KOHTpaACTHOEe

T 2
in hair tissue is invariable, the extracellular
matrix structure is varied.

Altad ee malden
The clement content in the hair of Altai jce mabden demonstrates
an anihropagenic pressure of civilization of the Bronze Age.
The archacologically found people’s hair have gor tenfold excessive
accumulation of the dingerons elements such as Cu and Ph that probably
resultsin_fivefold_deficiency_of _essential _element__£x fzinc-amentia).
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- separating the diffracted and non diffracted parts of the light

- treating them differently

- recombining them under conditions such that they produce
controlled visible intereference effects

light

- Phuse contrast light microscopy  Zarnike, 1935

+ In-line holography Gabor, 1948

sul\Xrlys
1988
lmbnmhkm Ackietal. 1972
Horwnls(ALS), Jacobsesd BNL), Polack (LURE)

~ X-rmy Fomriey holagraphy McNulry & Kirz, 1992
polychromatic hard X-rays 3 um:_x-nys Bonse & Han, 1965
B W, Wik, 1. € G, B Gom, & Prgmny - phase contrast imaging
A4 W, S & omography Ando & Hetya, 1972: Mamase, 1995




Image Formation

+ phase-shift inside the object detoristes wavelront
+ dirsetion otpropagaticn is normal to wavelrent

B

« interferance of different parts of the waveiront with
dilferant direction

» Intensity distribution is & function of the object-to-
detector distance

TR

ABSORPTION PHASE
CONTRAST CONTRAST HOLOGRAPHY

contrast isdue to  edges are anhanced Jatr>da
absorption only {Cutline Mode)

. Rt E-ruy tomography with micrometer rpatial revplucion, Bufials, N7 April, 33, 1997 4

Th refracton image of Wiokglsl ehjicts shtalned

using the SR (VEPP-3, INF 5B RAS, Novosibirsk) i
crystal-cvsseschrossaiog (e, plane |11, 4=0,1 Seum, aseymeiry inclex in 8,¥) was bocated i e Sistmnce of 1T
Brom SR souwrvs. The sscond eryel (50 r

1 B {dmebiiam portinaa), 1) g { ol rticas ), 1}
At {Fovwcidos ;. 4} Wing of veed of maple {Acer
Platunatdasy. 5), §) Mospuito { Chlcidec], T) Poly-
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X-Ray imaging of seashell Sorities orbiculus (Belize) at 18 keV

C. Raven, 1. Snigireva, A. Snigirev, ESRF, Grenoble

Amplitude mode Phase contrast mode
distance sample to detector (.5 cm distance sample to detector 20 cm

ABSORPTION CONTRAST. [1958.



Phase contrast X'ray Images of llvmg cross-striated PacueTHble napameTpbl KOHTpAc Ta W30 6paXeHnit u Ao 3bl 06 NydeH s

skeletal muscle Sartorius of frog Rana ridibunda Ans ped PaKLmM OHH O UH TP OCKON MU B CPa BHEH UM C 0Gbl YH Oi
PeHTre Ho BCKOM Auar HOC TMKO M

Bueprmst (x3B) 15 20 30 40 50

Inuua BOJNHE (i) 0.83 0.62 0.41 0.18 0.14

13
Sucno gozonomfumt-cek (X | ;g | 3 5 | 31| 0.3 ]0.07

10%)

KonmpacT, % (pedpaxims) 18 15 11 8 (7

KonmpacT, % (morsomenwe) T3 0.5 0.1 0.06 0\.OA¢

Hosa, pan i -2 . -4 : -4 10
B A 19 1-1024-10%|2-10 2{(_‘

gl 93 0.3 | 0.1 | 0.2 | ¥4

_(nomanesme
Inrest Stretched to 25% Stretched to no overlap
Sarcomere length 2.2 pm Sarcomere length 3 p m Sarcomere length 4 p m

0O6bex m — mammoz p agh ude cKU Ui o aHmoM: KarnpoHog asi neck a duamempom 1 MM eHy mpu
yunuHdopa eodbi Ouamempom 10 cm

Is SAXS a Good Tool to Screen for Breast Cancer?

We have studied hair using.

fibre X-ray diffraction studies %
with SR and find that hair

from breast-cancer patient has

H > -+ .
a different intermolecular
structure to hair from healthy ;
subjects. e S

By Veronica James,
John Kearley,
Tom Irving,
Yoshiyki Amemiya,
David Cookson
Nature 198(1999) 33.34
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Possibility of Using Synchrotron Fibre Diffraction of Hair
to Screen for Pathologic Conditions such as Breast Cancer
ed by Veronica James has not irmed.

by
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2)Michael Hlﬂ, ﬂmkhl\u NSLS, U
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-IJKlnn! Sthmr et nL, ‘Brookhaven NSLS Beam Line X128, USA
u et al. E NSLS X27C, USA
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6)Alvina Vazina et al., NIM A470(2001) 380-387
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Koppensuus mexay UHTerpanbHOW MHTEH CUBHOCTb 0 PEHTTeHOorpaMMbl
W 3MEeMEHTH bIM COAEp XaHW e M BONoc

Two types of the hair X-ray diffraction
~ patterns: “ring” (I) and “no ring” (II) along
hair (a) and cross-section hair (b)
I i

Ha6op peHmeeHO2paviM, oy YeHHbIX 8 Pa3HbIX MOYKAX 80510Ca
18-nemueti deaywiku (Onura kockl 6onee 1000 mvi)
NpuU CKaHUPO@HUU 8001k 80JI0CA OM KOPHS K KOHYLKav

Hns amozo Habopa p 2pamMm 3aKoH.
He o~

ou 8 marnoyanogoll

L(9)ds < 1 (s)ds

J o
obnacmu dugppakyuu:

PeHTreHBCHe (hyOpECLEHTHIE CTEKTPbI dbpaslpB NOBONSOT ONpeaAS UL
OTHOMTENBEHOECO/EPKaHIE B HIX Lienaro psaa areveHTes: K, Ca, Cu, Zn, Fe,
Mn, Cr, Se,Br,Co, Mo,Ni,V, Sr, Rb,Y, Sc,Ti,Ga, Zr,Nb, |, Sn,Sb,Ba,La,

Ce,Nd,As, Pr,and Pb.
—— - %
| e « TMokasaHo, 470 Nyr 3NeMeHTOB COXPaHIETC B TeYeHNE BCE HM3HU
i Boncca,a 61 TBa y ot
-t . L“‘Ll | KOPHS1 K KOHLy Borloca.
- A 1 |||.|l Il.nhll] + Kanbuuii SiBNsieTSA CCHOBHLIM B aNeMEHTHOMHabope Banoca; ero
-8 Pt e e COEpXKaHVe BOPACTART B/OTb BOIDCA B AECATKMA Pa3.
3 al * YBenuyeHIe UHTEHCVYBHOCTV dBaTOpMarbHOA 4y M 4.5 HM, Bbi3BakHOE,
- = BEPGATHO, LvemMu apyri M1, Tenepb.
N ] MOXeT 6bITb 0GBSCHEHO HaloMNEHeMaToMB MeTannoss
| npoTea; X CTRY KTy pax. Vi AreKTPCHHOA NNOTHOC T
1 I. L. I NPVBOANUT K NOSBIEHNIO HECKOTBKVX MOpAAKSB pedneica 4.5 HM.
T s N - T e & z
““Bproximai B me m s




Correlation betwern combents of Ca-Be & Ca-Sir sni typhal X-ray hair patierns
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M3menenne auppakIMoOHH bIX KapTHH HATHBHOM TKaHU BOJIOCA NOJ Bo3aeicTBreM Ca?t

Simulation of proteoglycan structure

Mozuenu cTpy KTy pbl
HPOTEONINKaHOB

BeaKoBbI H Kop oJrucaxapun

_ L e ] ﬁlmhﬂ'l 1

Set of X-ray diffraction patterns — "ring free”

Transition of X-ray hair diffraction patterns
fram “no ring" to “ring"

" "M due in ariing
Resirs e whves anl i it

Experiments in viva: abaut 100 hair samples  were collocted fram twa daner’s
.mpunmmn nencts (Samburg, Tyumen® region):

Tor hair, and
t:xum..ahlqh,p. bl pansiamat and using medern means for hair washing,
rwh!}ﬂhmmhlmuhfliﬂv-m—'*
W call that diffiraction paierms as “ring free” patterss. N rimg™ typoe of Xeruy i—
o dir W Ei dLgumipdiin i sy el ey RO
o I A e b e o sty fsesond group, especially foe tresagers.
Experiments in viro: two different X-ray patterns were obtained
| wmts = § Hoaispts = | Tuisids | 0=5410 i our experimecncs
Within cach experimens ihe £yact cxporare time was uses to seale the intemity

Trami the same segment of hairs in uun state and aftert

) waaking in 1M C3C1, salutiss
2 510 11 Raks ware pewliminary
e chdmnter:

data together.

o Wl rimg . Ky padterms ol i i a1 - ol wader S i
PR —




B i il i GL g i i Small-angl X-ray diffracti pattenmofdiﬂ'emnthmnmﬁssues’ and ;
Preliminary X-ray diffraction study of epithelial tissue of respiratory tract ST Vi e o e L ] el
Biopsy specimens were obtained FeRRT Sl 1

from  patients investigated in
pulmonological clinics:
different types and stages of tumor

We observed two types of X-ray patterns 'no ring' and 'ring' with spacing 4.5 nm.

Experiments with soaking a tissue v v
in detergent solutions EDTA and : . :

EGTA showed a regulatory role of
metal content in ECM structure of
epithelial tissue of respiratory tract

0124 nem
Bemm size 0.3 % 0.2 mam'
Faposure time | mis

Keratinome
(degenerative tissue of skin)

Contamination or pollution itself s not a real danger to civillzation but pressing advertising of myths
about detergents, cosmetics and drugs, which practically strip our protective mantle that is the real danger.
'

Tkanbmca 3:pampyemcn an olp,wmmum €p edvl Kuciomno -
il CaTBHBIMUL JICEL €3a. MU,

P
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[ papyuiums 3 wumnYo Ma M0 Kona u 6a1ocu coenams mKans
X i E7)
ain oy :

MHorve navedeHws, Habrnogaemle Ha peHTTeHorpaMvax Baioc,

MOry T 6biTb 06/CNICBEHI U3MEHEHNEM NPOTEKTOPHX CBOCB
gyo,n’o 6/;)~ T4 Lt 3 The stracture of keratin intermediste Maments in hair tissue s invariable, the extracellular matrix structare is varied.
Lo L AR IRG UG strips the ive mantle fram skin and hairs and lets the aggressive environment to attack the expased tissue

MoKa3aHo, 470 3aMeHa TPaMLUVOHHEIXCPE/ETB yxqia 3a
BOSICCAM/ HACOBPEMEHHbE Y TaKUX IDHOPOB MPUBOAUT K
TPaHCEDPMALUM CTRY KTY ol BHEKNETOHHOO MaTpUKea: Ha

BrcnepuvenT in vio: ownol00 OpE Do COmans o AByc PpeHTredoipamMmax Bosac 06Hapy MBaBTCH KOIbLIO.
AOHOPCMIXTPYNNTYHAP®@LIX HEHIEB (C’aMﬁYDr Tiomercras 06n.)
m 01 Y HUMHEL M XEHIMHE, IENI0NE OLE TONSID Tha LIOHHSE
e oy -
@) hew, xusyune " P J u payop 0 nuza
Chencmann wmn sona, obem Reou, oS R
MeTAUECHIMA LB My H & crLedy em peKoMen 0o 6anb 6 Kayecn 6em ecm=memooos a0 YenKu
Y BPOCHBKX My*u W 1 KeHUMH asum,umcme cryuae pencpuposamce
oM TOOMaNMN 0e3Ionsua’. BORT e ACHOPE BTOPOi pyan. @oeimo  CAHUMADHO-2UZUEHUY eCKUX HOP MNP U CePMUDUKAUUN HO 661X
aocHoaHOM, "¢ on

JeU el HbIX U KO CMemUuY e CKUX ¢peoc me yxXo0a 3a 6010 camu U Ko diceil.

Through the time from the primeval cultn SRR A OT

c 13 eueapus (coGaKu
KOWIKU, KPbIGs! U Mbiu) daem peHmeeHozpaims! muna ‘6es Korbua'.




