OI'JIABJIEHHE

Crincok o6o3nadeHu

Cokpatuerus

[lpenucnosue K mepsomMy M3JaHHUIO

[MpeaucnoBie KO BTOPOMY H3LAHMIO . . . . o .o v ot v ittt it

[Tpenvicnosye K nepeBoay

YacTte |. BBeneHue B onTuky OMOJOrHYeCKHX TKaHeH

[napa |. OnTHyeckue CBOMCTBA OMOJOrMHYeCKMX TKaHeld C MHOrFOKPaTHbIM pacces-

1.1. PacnipocTpaHeHHe HENPEPbIBHOTO CBETOBOTQ M3MYHEHUS B GUOJOTMUECKUX TKAHSX. . . .
I.1.1. Paccesnue u nornowenne (40). 1.1.2. Teopernyeckoe onucaHue (48).
1.1.3. Mopenuposarue metonom Monrte-Kapao (56).

1.2. PacripoctpaneHie KOPOTKMX HMMYJIbCOB B GHOJNOTHYECKHX TKAHAX . . . . . ... . . ...
1.2.). TlpHHUMNBI PacTpOCTPAaHEHHS H TeopeTHdeckoe obocHoBaHue (63). 1.2.2. Hm-

NyNbCHAsi CIEKTPOCKONHMSA U BM3yasH3aliua OHONOTHUECKHX TKaHe#d ¢ paspelleHHeM BO
BpeMenu (66). 1.2.3. KorepentHoe paccesinue Hazan (67).

1.3. 1uddy3uoHHble BOAHBI MOTOHHOM MUIOTHOCTH . . . . . .\ bt
1.3.1. Tlpuuuunsl hopMHpoBaHHs H Teopetudeckue ocHoBel (69). 1.3.2. MopyasumnoH-
Has CNEKTPOCKOMKA W BU3yaausauns Guosoruyecknx Tkanew (72).

1.4. PacnpocTpaHeHne nNpoCTPaHCTBEHHO-MOAYNHPOBAHHOMO H3JydeHUs B OHOTKaHAX
1.4.]. Beenenue (76). 1.4.2. Teopus u u3MepeHHe CIeKTpa TPOCTPAHCTBEHHBIX
yacrtor (77). 1.4.3. TlpocTpaHCTBEHHO-MOLY/ISLHOHHAA CIEKTPOCKONNUS U BU3yaaH3auHs
6uoTkanei (86).

1.5. 3aknioyerHute

[naga 2. PacnpocTpaHeHHe NOJAPHU30BAHHOrO CBeTA B OMOJOrMUECKMX TKAHAX . . . .
2.1. Beenenne

2.2. CTpyKTypa ¥ aHH30TponHs GHOTKaHed

2.3. PaccesiHue cBeTa yacTHuUEN

2.4, Onucanue ¥ pPerucTpaLmus NoASPU3OBAHHOID CBETA

2.5. BaaumonelicTBue cBeTa O CAyuadHOM OQHOKPATHO paccenBarolleil cpefo . . . .. . . .
2.6. BekTopHOE ypaBHeHUE NepeHoca H3JyueHHs

2.7. Mogeavipopanue meTonoM Monre-Kapao

2.8. CuJsipHO pacceuBatolMe 6HOTKAHU W DaHTOMbI

10
25
31

37

40
40

63

69

76



6 Oerasrerue

Fnasa 3. JuckpeTdsbie Momenu GHONOrMYECKHUX TKAHeM. . . . . . . . .. ... ... ... . . 124
3.1 BBeOEGHHE . . . o 124
3.2. Bappanuuy noxkasatens OPESOMICHHS . . . . . o v v v v it 124
3.3. PacripefeseHHe YACTHL 1O PA3MEPAM . . o . . o o vt v i et e i 126
3.4. TlpocTpaHCTBeHHAR YIOPANOUEHHOCTD UACTHLL . . . . o oo vt oot ot e et e e et oo 128
3.5. PaccesiHue CHCTEMaMM MJIOTHO YNAKOBAHHBIX YACTHLL. . . . . o\ v oot v o e et 129
3.6. OnTuyeckue CBOHCTBA TKAHEH TNIA3E . . . . . . . ottt 135

3.6.1. Onrtuueckue wmomean (135). 3.6.2. Cnexrtpa/ibHble xapakTepuctuxu (151).
3.6.3. Tlonspu3auxorusie croreTBa (163).

Fnasa 4. On‘rorepmuqecxoe, ONITOAKYCTUYECKOe M aKyCTOONTHYECKOe B3auMoIei-

CTBHE CBETA C OMOTKAHAMM . . . . . . .. .. o i 169
4.1. OcHOBHblE NPUHUKIBL U KJACCHPUKALUMA. . . o . . . oottt 169
4.2, Mertog OA (DA) rasoBolt AUEHKH . . . . . . . . ... 173
4.3. Monyasuxonubiil (dasoserit) OA- (PA-) MeTorR . . . . .. ... . .. .. 173
4.4, OA- (PA-) METOL C BPEMEHHBIM PA3PEIUEHUEM . . . . . .« o v et et 175
4.5. Ocnosbl OA/DA-TOMOrpadHU ¥ MHKPOCKOIHH .« .+ . . oo vt et e e 177
4.6. ONTOTEPMUYECKAT PAMMOMETPHS . . o . o o v vt e e et e e e e 186
4.7. OnToTepMUUYECKan CMEKTPOCKOMHS M BU3YAMMBALHSA. . . . . . . . v v vttt 192
4.8. AKyCcTOONTHYECKHE B3AUMOEHCTBHS . . . . . . .. o oottt 207
4.9 TeroBble SQMEKTBE . . . . . . oo e 213

4.10. COHOMIOMHHBCUEHIIM . © . o 0 v v et e e e e e e e 215
4.11. TlepcnekTHBHbIE NPHAOXKEHHS W METOAB M3MeDeHUH . . . . .. ... .. ... .. ...... 217

4.11.1. Busyaausauusa cocynos (217). 4.11.2. MoHuTOpUHT IMlOKO3K B TKaHsx (217).
4.11.3. Onpepenexns coflepkaHHs reMornobuHa M cTenenM oKcurenauuw (219).
4.11.4. Viamepenue Ttemmepatypel (220). 4.11.5. MonutopuHr saszepHoit abasunu
Tkanu (226). 4.11.6. LintoMeTprsi W BHU3yanu3auUds (n U0 CTOPONKEBBIX JAUMPO-
y3aos (226). 4.11.7. OA/DA-natuuxu (229).

412, 3aKMOUBHUE . . . . . . 233
[napa 5. PayopecueHUMs U HEYNPYyroe paccesHHe CBeTA . . . . . .. .. .......... 237
5.1, DRYOPECLEHLMS . . . . . . 237
5.2. MHOTODOTOHHAA MAYOPECUEHUMA « « « o v o v ettt e e e e 248
5.3. Kone6aTenbHas CEKTPOCKOMHA W CMIEKTPOCKONHSE KOMOUHALMOHHOTO pacCesHus . . . . 256
[nasa 6. daHTOMbI GUOMOTHYECKHUX TKAHEN . . . . . . . .. ... . ............... 262
6.1. BBEREHHE . . . . .. 262
6.2. KonuenuHs MOCTPOEHUS MAHTOMOB . . . . . . .o v vttt 263
6.3. [Tprumepnl GaHTOMOB GHOMOTHUECKHX TKAHEH . . . . . . .. .. . . e 266
6.4. TIprMepbl MOLEEH OPIaHOB . . . . o . ottt o 273

[nasa 7. MeToan! M aJropuTMel AJs H3MEPEHHA ONTHYECKHX NapaMeTpoB GHOJOrH-
HeCKUX TKAHEM . . . . . . . . . . ... . 274

7.1, OCHOBHBIE MPHHUHIIBL . . . . o v oottt e e 274
7.2. MeTOR HHTETPHPYIOWMX CHED . . . .« . . 327



QOenrasrenue 7

7.3. MHOTOROTOKOBBIE MOEIH . . . o o o i i i et e e e 328
7.4. O6paTHbI METOA AOOABAEHHUA—YIABOCHUS . . . . . o o oot 331
7.5. O6parupit Metoa Monte-Kapo . . . ... .. ... 333
7.6. MeTobl C MPOCTPAHCTBEHHBIM PA3PELUEHHEM . . . . . . . . . . . .o 336
7.7. OnTvYecKas KOTePeHTHas TOMOTPAMHA . . . . . . . .. i 341
7.8. TlpsiMble H3mepenns Pa3oBOH QYHKLMH PACCETHHUS . . o o v v v vttt 343
7.9. OnpeneneHue oNTHYECKHX MApaMeTpoB OMOTKAHEW . . . . . . . ... . ............ 344
7.10. Onpenenenye ONTUHECKHX NAPAMETPOB KPOBH . . . . . .t oo v v it it 347
7.11. Viamepenne ray6uHbEl IPOHUKHOBEHHS CBeTa B GHOTKAHb M L03WMETDPHS H3JyueHHs . . . 356
7.12. ViaMepeHHs MOKA3aTeNs TIPENOMICHHA . o . o . v v oot e e 359
[naBa 8. AddeKkTsl KOrepeHTHOCTH CBeTa NpPH B3aWMOJEHCTBMHM Ja3epHOro M3Jjyde-

HUSAl C GUOTKAHAMM M MOTOKAMM KJICTOK . . . . . . . oot 391
8.1. POPMUPOBAHKME CHEK-CTDYKTYD « o« v v v v e vt e ettt e 391
8.2. MintepdepeHUNs CIEKA-TIOMEH . . . . . . o i i e 397
8.3. PacnpocTpaHeHue NpoCTpaHCTBEHHO-MONY/IMPOBAHHBIX JIa3€PHBIX NMYYKOB B paccerBar-

WEH CPEMC. « o o ottt vttt i it e 399
8.4. [MHAMMUECKOE PACCESTHME CBOTA. . . . . . vttt e et 402
8.4.1. Ksasuynpyroe paccesnue cseta (402). 8.4.2. Nunamuueckue crexnas (403).
8.4.3. Cneknockonus noauoro nonas (404). 8.4.4. InddysHoHHO-BONHOBas CMEKTPO-
ckonusi (410).
8.5. KoHDOKaMbHA MHKPOCKOTIHA . . . o o ot i vttt e et e e e e 414
8.6. OnTHyecKas KOrepeHTHAst TOMOTPAMHSA . . . . . . . v vt v i it 418
8.7. TeHepaliMst BTOPOil rapMOHHKM M HeJlMHeHHOe KOMOHHALMOHHOe DacCesHMe . . . . . . . . 425
Fnasa 9. YnpaBieHHe ONTHYECKMMHM CBOMCTBAMM OHOJOTUYECKUX TKAHEH . . . . . . . . 429
9.1. OcHoBbl ynpaBJieHHs ONTHYECKHMH CBOHCTBAMHM TKaHeH M KpaTkuii o63op. . . ... ... 429
9.2. OnTuyeckas UMMEDCHS C NIOMOLUbIO SK30TE€HHbIX XHMHUECKHX areHTOB. . . . . . . . . . . 435
9.2.1. IlpuHuunsl onTrueckol nmMepcun (435). 9.2.2. Tpaucmopt Boabl (440).
9.2.3. Habyxanue v ruppatauus Tkanu (441).
9.3. Onrtuueckoe npocBetieHHe GHOPO3HBIX TKABEH . . . . . . ... ... . . . ... ... ... 442

94.

9.5.

9.6.

9.3.1. CnekrtpanbHble cBOACTBA CKJepbl MpH uMMepchu (442). 9.3.2. MonyasiunoHHas
CTIEKTPOCKOMHA CKJepbl in vitro (457). 9.3.3. MccnenoBanns ckaepsl in vivo (459).
9.3.4. UmMepcHs TBEpAOH MO3roBOH 060JIOYKH M ckopocTh AH(dY3uH areHTos (462).
ONTHYECKOe MPOCBETICHHUE KOMM . . . o v oottt e e 464
9.4.1. Beenenue (464). 9.4.2. CnekrpanbHble U3Mepenus in vitro (465). 9.4.3. Cnek-
TpasibHble H3MEPEHHS OTpakaTedbHOH crnocobHocTH in vivo (470). 9.4.4. Monyasuu-
OHHble u3MepeHus in vivo (475). 9.4.5. OKT-susyannsauus (476). 9.4.6. docraska
NIPOCBET/ISIOLIMX areHTOB, NPOHHLAEMOCTb KOXKHM U hyHKUMsA pesepByapa (480).

OnTHueckoe NpocBeT/IeHHe TKAHEH MUUIEBAPUTENbHOTO TPAKTA. . . « . . v . v o o ... 487
9.5.1. CnekTpanbhbie uameperns (487). 9.5.2. OKT-Busyanuzaumns (488).
Jlpyrue nepcrieKTHBHbIE ONTHYECKHE METOMB . . . .« v v v oo e e e 489

9.6.1. [NoasipusauuonHble usmepenus (489). 9.6.2. KontokanbHas MHkpocKonus (494).
9.6.3. Peructpauus dayopecueHunn (494). 9.6.4. [IByxpoToHHasi CKaHupyiollas
dayopeclieHTHass Mukpockonus (497). 9.6.5. I'eHepauus Bropoit rapmoHukn (499).
9.6.6. KosebarenvHas, KP- u KACKP-cnekrpockonusa (500). 9.6.7. Teparepuosas
cnektpockonus (502).



8 Oznrasrenue

9.7. Buayanu3auks KNETOK H KJAETOUHBIX MOTOKOB. . . . . . o oottt et
9.7.1. Busyanusaums kposotoka (503). 9.7.2. Ontuveckoe npocseTnenune Kposu (506).
9.7.3. MccnenoBanve knetox (522).

9.8. Hekoropsie npHMeHeHHA METOAa HMMEPCHH GHOTKaHEeH. . . . . . . .. ... ... ... ...
9.8.1. MamepeHue comeprkaHusi r10ko3bl B 6uoTkanu (526). 9.8.2. [Npeunsnonnas na-
3epHasi xupyprus (534).

9.9. lpyrue meToasl ynpaBaeHus ONTHUECKHMH CBOHCTBAMM OWOTKaHed. . . . . .. ... . ..
9.9.1. Komnpeceus u pactsxeHue Suorkanu (536). 9.9.2. TemneparypHble 3ddexTol
u koaryasuus tkanu (541). 9.9.3. Or6enusanue Tranu (544).

910, BaKTIOUCHUE . . . . o

Yacte lI. MeToapl paccessHUs cBeTa ¥ MEIUIMHCKAd AUATHOCTUKA

I'nasa 10. CnekTpockonus W BH3yaJU3alLUA OUOTKAHEH B CTAUMOHAPHOM pexuMe . .
10.1. MeTonbl U ycTpO#CTBa AMR ifl UiUVO CMEKTPOCKONKUM W BU3yann3auud GUoTKaHed . . . .
10.2. TIpumep cHcTeMbl AR CNEKTPOCKOMMH GUOTKAHeH . . . . . . . . . ... ... ... ... ...
10.3. TIprMep CHCTEMBI BUBYAMHUBALMMK . . . . o o o o oo
10.4. CnekTPOCKOMHS PACCEAHHA CBETA . . . . . o o vt e e e

Fmasa 1!1. Cnektpockonusi 4 Tomorpacusi ¢ paspelieHHeM BO BpPeMeHU K TMpo-
CTPAHCTBE. . . . o o o e

[1.1. MeToanl ¥ YCTPOHCTBA AJA UMMYABCHBIX H3MEPEHMH . . . . . . . . . .. ... ... .....
11.2. MoaynsfiuMOHHBIE METOAbl M YCTPOUCTBA . . . . . v oo oot e
11.3. Meron $ha3dpoBaHHOH PeLIETKH AN HHTEHCUBHOCTH . . . . . . . oo oottt
11.4. Uamepenus in vivo ¥ npumepbl KAMHUYECKUX MCCAGMOBAHUHA . . . . . . . . . .. ... ...
11.5. MeTon npoCTPaHCTBEHHOH MOAYAALUMH « . . . o . . oo vttt

[nasa 12. TlonspM3auMOHHO-YYBCTBUTEJbHBIE METOMBI . . . . . . . . . . .. ... ......

12.1. TlonspH3auMOHHAA BUBYANHIALMSA . o . o . o oot e e
12.1.1. Meron npoceeuusatusi (591). 12.1.2. Tonspru3auronHas BH3yaJH3aUHs C HC-
nosib30BaHMeM paccesinusi Hasan (592).

12.2. [lonsipyzaumnonHas OTparkaTesbHasi CNeKTPOCKONHsA GuoTKaHed. . . . . . . . .. . ... ..
12.2.1. TlonspusauloHHas CNeKTPOCKONMS ¢ paspelleHdem no rayduse (599).
12.2.2. Tlonapru3auMOHHas CNEKTPOCKONNS MOBEPXHOCTHOTO ciosi snutenus (602).

12.3. TIoAAPU3AUKOHHAR MUKPOCKOMMA. .« . . . o o o oo e
12.4. Lixdposble H3MEPEHHA POTOYTIPYTOCTH . « o . v v oottt
12.5. Mi3amepeHna NONAPH3AUMK QAYOPECLEHLHM . . . . . . o . oot
12.6. 3aKJIOUEHHE . . . . o

[nasa 13. KorepeHnTHble MeTOAbI M YCTPOMCTBA A OMOMEIULMHCKON JHATHOCTHKM
MOBMBYAIMBALMM . . . . . . . oo
{3.1. POTOHHO-KOpEeNSIUHOHHAS CEKTPOCKOMMSA NPO3padHbiX OHOTKAHEH W MOTOKOB KJIETOK
13.1.1. Beegenue (617). 13.1.2. duarnoctuxa karapaktsl (617). 13.1.3. MonutopHHr
MOTOKOB KPOBM M JHMDB! B MHKpococynax (622).
13.2. Jnddy3HOHHO-BOSIHOBAS CMEKTPOCKONHS ¥ HHTePHEPOMETDHS: U3MEPEHUs MHKDOLHD-
KYJSWHM KPOBH. © . o o o o oo

048
548
552

617
617

626



Oenasrenue 9

13.3. Bu3yanusalnusa KPOBOTOKA . . . . . o . oo v v v 632
13.4. UurtepdepomeTprueckre W Creka-HHTephEepOMeTpHUECKHe METOAbl H3MepeHHst GHOBHG-
PAUMB. © . 641
13.5. Ontuyeckasn cnekn-tonorpadus 1 tomorpadusa GHOTKaHeH . . . . . .. . .. ... .. ... 647
13.6. MeToAb!l KOT€PEHTHON MHKPOCKOTIMHM . . . . . . o oo ivt e 656
13.7. UnrepdhepeHuHOHHAsA PETHHOMETPUS ¥ HCCJeOBaHMe CelHMeHTalM KPOBH . . . . . . . 661
[nasa 14. OnrtHueckas KorepeHTHas ToMorpacdus U reTepoaiMHHas Bu3yanausaumsa . . 665
4.1 OKT oo 665

14.1.1. Beenenue (665). 14.1.2. Amnauryaras (spemennas) OKT (665). 14.1.3. Byx-
BosiHoBast BojokoHHas OKT (666). 14.1.4. Bonokonunas OKT cBepxBblcOKOro paspe-
wenus (667). 14.1.5. CnextpanpHas OKT (668). 14.1.6. Jomneposckas OKT (669).
14.1.7. Tloasipusauuonno-uyscrtButenviags OKT (672). 14.1.8. duddepenunanpuas
dasouyscreurenvian OKT (673). 14.1.9. OKT nosxoro noas (673). 14.1.10. On-
THUeCKas KorepeHTHas Mukpockonus (676). 14.1.11. dnpockonuueckas OKT (678).
14.1.12. Crnexn-OKT (679).

14.2. OnTHuecKas TeTePOMMHHAT BH3YANU3AUM. . . . . . . . o o o ooie i 682
14.3. PE3IOME . . . . . . . 687
BAKMOUBHUE . . . . 689
CHHCOK JIATEPATYPBl . . . . o ot ot o i i i it e e 691

[IpeAMeTHBIR YKA3ATeMb . . . . . . . . ... 796





