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JIASEPHASA NTOJIAPU3ALIMOHHASA ®JIYOPECHEHIIUA
CETEW OIITUYECKHU AHU3OTPOITHBIX
BUOJIOI'MYECKUX HAHOKPUCTAJIJIOB

[Ipennoxkena MoOJENb JIa3epHOW TOJISPHU3AUOHHON (DIYyOpecHeHIIUN OMOJIOTUYSCKIUX TKaHEH C

YUETOM MEXAaHHU3MOB OITHYCCKH AHHU30TPOITHOTO IMOTJIOICHUA — JIMHEWHOTO M OUPKYISIPHOTO

AUXponsmMa MPOTCUHOBBIX ceTel. HaﬁHCHBI B3anMOCBSI3U MCKIY CTaTUCTUYCCKHUMU,

KOPPETSUOHHBIMU U (hpaKkTalbHBIMU MapaMeTpaMH, XapakTepusyromumu Miomiep - MaTpUuHbIe

M300paKeHUsST J1a3epHOM TMOJSPU3ALMOHHON (IIYOPECICHIIMH, U OCOOECHHOCTSIMH MEXaHHU3MOB

ONTHYCCKH aHU30TPOITHOT'O MOTJIOMICHUA THCTOJIOTUICCKUX CPE30B OMOIICHH CTEHKU MATKH.
Kurouesrble ciioBa: GpinyopuclieHIINs, aHU30TPOMN U], HAHOKPUCTAJLIBI.

BBenenne. B ganHoit pabote mpemyioxkeHa MOJETb KOMIJIEKCHOM ONMTHYECKOM
AQHU30TPOIIMHU, KOTOPOH O00JIaIal0T HAHO KPUCTAIIbI MPOTEHMHOBBIX CETEH TKaHEeH
PENPONYKTUBHOU cephl )KECHIIMHBI, K HAa TOM OCHOBE pa3zpaboTad meToa Mroiuiep —
MaTpUYHOTO KapTorpaupoBaHus Ja3epHON TOJISIPU3AMOHHON (DIIyopecleHITUN
TUCTOJIOTUYECKUX  CpE30B  OWomncuu  JOOpOKAYEeCTBEHHBIX  (MOJUMN) U
3JI0KAYE€CTBEHHBIX (aICHOKapIIMHOMA) OMYXO0JIEH CTEHKH MaTKH.

1. Kparkas teopusi. MarpuuHblii onepaTtop, XapakTEpU3YIOIIUI MEXaHU3MbI
JUHEHHOTO IUXpoU3Ma U IBYyTydenpenoMieHus GuOpuuispHbIX MPOTEUHOBBIX ceTel
MOKHO 3amnucaTh B Buje [1]:

1 M,, M;; My,

M M M M
M= (DYl = 21 22 23 24 (1)
{ } {}{ } M, My My My,

M, M, M,; M,

BexTtop Crokca npeoOpa3oBaHHOTO 0OBEKTOM IMy4Ka S* 3aMUCHIBACTCS

1
4| M, + M, cos2a, + M ,;Sin 2c, , 2)
M, + Mg, cos 2a, + M, sin 2ex,
M,, + M, cos2a, + M ,,sin 2¢,

S*=@1+M,+M,)

o = 0,5arctg[ M, + M,, cos 2a, + M, sin 2, J; (3)

M,, + M,, cos 2¢, + M ,;sin 2¢,

1+ My, + My,

(4)

*
3nech o — a3suMyT; f — DIUTMNTHYHOCTH MOJIAPU3AIUH, MPEOOpPa30BaHHOTO
00BEKTOM IyUKa.
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N3 anamusza (2) — (4) BBITEKAeT, 4YTO IMOCPEACTBOM BapbUPOBAHUS a3UMYTa
NOJIApU3ALMKM  ¢; 30HAUPYIOIIEr0 IMyYKa MOXHO MUHHUMM3UPOBATH BIIUSHUE

NUHEHHOTOo AuXxpon3Ma. HeTpy HO BHIETh, YTO MPH BHIMOIHEHHH YCIOBHUS
oy =p10257 > Ar=1 (5)

NunukatopoM  peanm3anuu  yciaoBuss  (5)  CTAaHOBUTCS ~ MHUHUMU3AIUS
AJUTMITAYHOCTH TOJISIPU3AlUU

B =05arcsin(d,, cos 2, +d ; 5in 22 ). (6)

2. OOBekTBHI WccaeqoBaHusi. B KadecTBE OOBCKTOB  HMCCIICIOBAHUS
UCTOJIb30BAIMCH ONTHUYECKH — TOHKHE (KodddummeHT ocmadienus 7 —<0.1)
TUCTOJIOTHYCCKUE CPE3bI KU MATKU JBYX THIIOB:

e TmpeapakoBoe (IucIuia3us) coctosiuue - rpynma 1 (19 o6pasios);
® 3JI0KaYeCTBEHHAs OMyXO0Jjb (ageHOKapimHoMa) — rpymnmna 2 (18 o6pasios).

['ucronornyeckue cpe3bl H3rOTaBIWBAIMCh 10 CTaHAAPTHOH METOJHMKE Ha
3aMOpPaKUBAIOIIEM MHUKpOTOME. I Ka)KIOro M3 TaKWX CIIOEB XapaKTEpHO HAJIHYNE
ONTUYECKH aHU30TPOITHBIX MPOTEHHOBBIX CETeH — (UOPHIUISPHBIC KOJIJIAarCHOBBIC U
MBIIICYHbIC BOJIOKHA. ONTHYECKHE CBOMCTBA (UOPWILIBI KOJUIareHa aHaJIOTHYHBI
OJTHOOCHOMY KPHCTaJTy, C ONTHYECKOW OChIO, HAMPABICHHOHW BIOJIb OCH BOJIOKHA.
[o ouenkam, cienanHbIM B paboTe [2], pa3HHIIa TI1aBHBIX TOKa3aTeNlel mpeioMIeHUs
An coctasisier koo 2.5x107. JIByTydenpeoMIeHne i IUXPOU3M CETH MBIMICUHBIX
BOJIOKOH TaK»e€ OOYCJIOBJIEHBI UX (PUOPUIIIPHBIM CTPOSCHUEM. Y YaCTKU MBIIICYHBIX
BOJIOKOH, COCTaBJIEHHbIE U3 OJHOHANPABIEHO OPUEHTHUPOBAHHBIX MOJIEKYJ MHO3WHA,
HPOSIBIIAIOT ONTHYECKYIO aHu3oTponuto. B pabore [3] mpuBenena cnemyroras
OIIEHKA JBYJIy4YEeIPEIOMIICHUS MbIIIIEUHOM TKaHu: An = 1.4x 1073,

3. AHanu3 M 00cyxjJAeHHe IKCIHEePUMEHTAJBHBIX JaHHBbIX. Bo3MoxHOCTH
METO/la TOJSPU3AIMOHHON Jla3epHON (DIIyOopecleHInd WILTIOCTPUPYIOT JaHHBIE,
npeJcTaBieHHbIC HAa puc. | u puc. 2.
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Puc. 1 — KoopnuHatHble, CTaTUCTUYECKHE, KOPPEISIUOHHBIE U (PpaKTAIbHBIE
pacrpeie’eHuss MHTCHCUBHOCTH Jla3epHON (uryopeclieHInu 00pa3lioB TKAHU IEUKU

MATKH B TIPEAPAKOBOM COCTOSHHH IS CIICAYIOMNX COCTOSHHIT Momsipu3amum: o, =0
- pparmentsi (1)-(4); @, =90° - pparmentsi (5)-(8); @, = @5 - bparmentsr (9)-(12)
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Puc. 2 - KOOpIII/IHaTHBIC, CTaTUCTUYCCKUC, KOPPCIITUOHHBIC U (I)paKTaJ'IBHBIC
pacnpeacyicHna HHTCHCUBHOCTU Ha3epHOI>'I (I)HyopeCHeHL[I/II/I O6p33HOB TKaHU

a/ICHOKAPIIMHOMbI LICHKH MAaTKH ISl CISAYIOIIMX COCTOSHU mosipu3auum: o, =0° -
dparmentsi (1)-(4); @, =90° - pparmentsr (5)-(8); @, = a; - pparmentsr (9)-(12)

Ananus, npuBeAeHHBIX Ha puc. 1 U puc. 2, JaHHBIX OOHAPYKUJL:

1. CymiecTBeHHYIO0 3aBUCUMOCTh MHTEHCHUBHOCTH JIa3epHOHM (iIyopecleHIInn
OCJIKOBBIX ~ MOJIEKYHd (UOPUIULIPDHBIX CETel OT COCTOSHMS — MOJSpPHU3ALUU
30HJIUPYIOLIEr0 THUCTOJIOTUYECKUE CPE3bl JIA3€pHOTO Iy4Ka, KOTOpas JAOCTHUraeT
AKCTpeMaibHOTO ypoBHS  (dparmeHTsl (9)) Ui  ONTUMAIBHOTO  COCTOSIHHSA

*
nonspuzanuu %o,
2. CMeIleHUEe TIaBHBIX DKCTPEMYMOB I'MCTOTPAMM N(1) g o6macts GomBIIIX

3HAYCHUN WHTEHCHUBHOCTH (DIIyOpECICHIIUN JIJIst &o = %o (puc. 1, ¢dparmenTs
(2),(6),(10)).

3. [IlpakTyecku HICHTUYHYIO KOppelsnuoHHyr (puc. 1, ¢dparMeHTsI
(3),(7),(11)) u mynprdpaktanpHyto (puc. 1, dparments (4),(8),(12)) cTpykTYypy

|(0‘o)

KOOPJIMHATHBIX PACIpEeICICHUI 00pa3IoB IMICHKH MAaTKH B COCTOSHUHU

JUCIIIA3HH.
4. Bo3pacTaHue KOPpEISIUOHHON OIHOPOMHOCTH (Ooree TUTaBHOE CHaJaHue
ABTOKOPPEISIMOHHBIX 3aBUcuMMOcTed - puc. 1, dparmentsr (3),(7),(11)) u

TpaHcdopMarmio MynbTH(pPAKTAIbHBIX pacmpeneneumii 1(,) Bo (pakrambHbIe
(popMupoBaHue CTAOWIBHO YIJIa HAKJIOHA aNMpPOKCHMHPYIOMEH KpuBOH - puc. 1,
dparmentsr (4),(8),(12)) 00pa3LoB MWK MATKK TPYIIILL 2 IS Oy — .
KonmnuecTBeHHO  pa3nuyusi MEXAY KOOPJAWHATHBIMU  pPacHpeiesICHUsIMU
WHTEHCUBHOCTH JIa3€PHOUW TOJSPU3ANMOHHON (DITyopecIieHITNN I(ag ) MPOTEUHOBBIX

ceTell 00pa3oB Ipymbl | ¥ rpynmnsl 2 WILTIOCTPUPYET Tabiuma 1.
B npenenax ob6enx rpymnm rucTOIOTHYECKUX CPE3OB B PaMKaxX CTAaTUCTHUECKOTO,
KOPPEJISIMOHHOIO U (PpaKTaIbHOTO MOJIX0/I0B ObLlIa OMpe/IeieHa YyBCTBUTEIILHOCT U
crieuru(pUUHOCTh METO/1a Ja3epHOUN MOISAPU3ALUOHHON (ryopeciieHIInT — Tabnuia 2.
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Tabmuua 1. — Cratuctuueckue ( Z, .., ), Koppensuuonssie ( K ) u ¢ppakranpasie (Q,

V (7)) mapaMeTpsl paclpeaeacHuil 1% TUCTOJIOTUYECKHUX CPE30B IIEUKN MATKU
rpynnsl 1 (aucmiasus) u rpynmsl 2 (aIeHOKapLUHOMA)

*
[TapameTpsI ! (ao)
Jucmiazus Pax
Z; 0,12+0,016 0,22+0,071
Z, 0,09+ 0,013 0,16+ 0,029
Z3 0,38+ 0,054 1,16+0,18
Z, 1,14+0,17 0,54+0,11
K 2,26+0,29 0,78+0,13
0 1,47+0,21 2,24+ 0,37
V(n) MYJIbTUpaKTalIbHOE | (ppakTambHOE

Tabnuma 2. — YyBCTBUTEIBHOCTD U CIIEIIM(PUIHOCTH METOIa TTOJISIPU3ALIMOHHOTO
KaprorpadupoBaHus 00pa3lOB MEUKU MAaTKU

[TapameTpsr Zi —1:2:3:4 K 0

R,% 60 50 50

s, % 52 50 50
3akiarueHue

1. [Ilpeanokena Monenp Ja3epHOM MOJSPU3ALMOHHON  (ITyopecleHIInn
OMOJOTUYECKUX TKaHEW C YYeTOM MEXaHHW3MOB OINTHYECKH aHU30TPOITHOTO
MOTJIOLIEHUS — JIMHEWHOTO U MUPKYJISIPHOTO TUXPOU3Ma MPOTEHUHOBBIX CETEH.

2. HaiineHbl B3aUMOCBSI3M MEXIY CTaTHCTHUYECKHUMH, KOPPEISLUHUOHHBIMH U
dpakTanbHBIMM TIApaMETPaMH, XapakTepH3yloImMMUH Mriomiep — MaTpudHbIe
M300pakKeHUsT JIa3epHOW TOJISIPU3AIMOHHON (hIIyOpEeCIeHIINN, U OCOOCHHOCTSIMU
MEXaHU3MOB ONTHYECKH AaHU30TPOMHOTO TOTJIOMIEHUS THCTOJOTHYECKUX CPE30B
OHMOIICUU CTEHKH MATKH.

3.IIpogeMoncTpupoBaHa 3Gp(HEeKTUBHOCTh METO/Ia a3UMYTaJIbHO-UHBAPHUAHTHOT'O
Mroniep — Marpu4yHOro KaprorpadupoBaHUs JIa3epHOW  MOJISPU3AIMOHHON
dyopecuieHIH MPOTEUHOBBIX cereit B 3ajaue mud depeHnmanuu
T00pPOKAYECTBEHHBIX U 3JI0KAYECTBEHHBIX OITYXOJI€H CTEHKH MATKH.

Cmucok jurepatypsi: 1. J. M. Bueno. Spatially resolved polarization properties for in vitro corneas / J.
M. Bueno, J. Jaronski // Ophthal. Physiol. Opt. — Vol. 21, No. 5, — 384-392 (2001). 2. J. M. Bueno.
Measurements of the corneal birefringence with a liquid-crystal imaging polariscope / J. M. Bueno, F.
Vargas-Martin // Applied Optics, — Vol. 41, No. 1, — 116-124 (January 2002). 3. J. M. Bueno. Polarization
properties of the in vitro old human crystalline lens / J. M. Bueno, M. C. W. Campbell // Ophthal. Physiol.
Opt. 23, — 109-118 (2003). 4. T.T. Tower. Alignment Maps of Tissues: I. Microscopic Elliptical
Polarimetry / T. T. Tower, R. T. Tranquillo // Biophys. J., — Vol. 81, — 2954-2963, 2001.
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NCCIIEJOBAHMUE IT1OJIA U3JIYYATEJIBHOI'O
IJEKTPOJA-AIIIIVIMKATOPA

[IpencraBieHo omucaHWe NMEPCIEKTUBHOIO M3Iy4aTeNIbHOTO AJieKkTpona-animkaropa (UDA) ans
runeprepMun. KOHCTpYKTHUBHBIE OTIMYMS OT HMCXOJHOTO 00Opasla MO3BOJISIIOT CPOPMHUPOBATH
MPEUMYIIECTBEHHO TAHIE€HIMAIBbHYI0O KOMIIOHEHTY MOJS C MajblM H3MEHEHHEM aMIUIUTYABI I10
amepType H3IydaTenss. DTO TO3BOJSET CHH3HTH pabouyro dactoTy (< 10MIm), yBemnumBaer
rIIyOWHY TPOHUKHOBEHUS TOJIs, CHIKAET TPAaBMUPYIOIIMI MeperpeB KOXKH U MOJKOXKHOIO KUpa
ManueHTa BO BpeMs MPOBEIEHUs runeprepMuueckoi mpouenypsl. [lokazano, 4ro anekTpuyeckoe
nojne, GopMupyemMoe TmMepcrneKTuBHBIM MDA  comepXuT, B OCHOBHOM, TaHTCHIHUAILHYIO
COCTaBIISIOILYIO.
KutoueBble cjioBa: runeprepmus, U3Iy4aTeNbHbIN 3JEKTPOI-anIlIuKaTop, pe30HaTOpP.

Beenenue. B xone Boimoanenus I[Ipoekra Ne3332 YHTIL] [1]0b11 pa3spaboran u
UCCJIEIOBAH TMEpPCIEeKTUBHBIN H3JIydaTelbHbI d3nekTpona-anmiaukarop (MDA) nns
runieprepmud [2, 3] (puc. 1), comepkarinii HECKOIbKO MPUHIUIHAIBHBIX OTIUYAN OT
nepBoHadaibHOTO MDA, wu300pakéHHoro Ha puc. 2. B mepcnexktuHoM MDA
BBIJIEJICHBI TPHU DJIEMEHTAa KOHCTPYKIIMH, KaXKIbIi W3 KOTOPBIX BBITIOJHSET TOJIBKO
emMy npucyimue GyHKIIMN 1 UMEET CBOU KOHCTPYKTUBHBIE OCOOCHHOCTH.

Puc. 1 — Bua skcniepuMenTanbHOTO 06pasiia nepcneKTuBHOro M9A co ctopoHb!
pe30HaTOpOB: 1 — BO3OYKIArONInii pe30HATOp. 2 — M3ITy4YaTeNbHBIC JICSIECTKH. 3 —
JOTIOJTHUTENILHBINA PE30HATOP. 4 — 3aMBIKAIOIINE IEPEMBIUKHU. S — HIKPAHUPYIOIIEE
TIOKPBITHE TOPIIA H3TY9ATETIHHBIX JICTIECTKOB. 6 — TEXHOJIOTHUECKHE CTEKIIOTEKCTOITMTOBBIC
rpanu. 7 — uaep AMEKTPOMArHATHOTO TUTAHKSA. 8 — KOJbII0 KpertuieHus DA k ¢panTtomy
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