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Moaenb BocnasieHUA B CUCTEME cocyaoB
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Mopaenb pocta TpoMba
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Reaction-diffusion waves of blood coagulation™
Marhemarical Biosciences 288 (2017) 130-139

Tatiana Galochkina®”<* Anass Bouchnita®?@€ Polina Kurbatovad, Vitaly Volpert®>f

Xl KoHpepeHuyms, 2-3 HoAbpAa, 2021



Peaykumna moaenu

* 10JIHAA MOoAdeJib =>
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BavsHne TeyeHMA KpoBU Ha poCT TpoMba
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* YpaBHeHUA HaBbe-CTOKCa B OJHOM cocye:

k=

Mopenb Te4yeHUa KpoBM

@ B d?u,,
dz P dy?
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Mopenb TevyeHud KPpoBU B CeTn coCcyaoB

» Pacyétbl B Cardio-Vascular Simulation System (CVSS)

CVSS:

1997 Mathematical model of the hemodynamics of the cardio-vascular system

Abakumov M.V., Gavrilyuk K.V., Esikova N.B., Lukshin A.V., Mukhin S.I., Sosnin N.V,, Tishkin V.F., Favorskii A.P.

B XXypHane Differential Equations, nspatenocrtso Pleiades Publishing, Inc. (New York, USA), Tom 33, N2 7, c. 895-901
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OLeHKa UTOroBoro pasmepa Tpomba B cMucTeMe cocy/10B
* YPOBEHb CETU -> °* YPOBEHbL COCY[da °* YypOBE€Hb COCyda, ° MNPpHUHATUE

CpeHsA -> CKOPOCTb HA  BEepPTUKa/IbHOE PELLEHUS O TOM,
CKOPOCTb TpomMbe CEeYEHMe -> 3HAaK PacTET /n
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O6pasoBaHne Tpombos npu COVID-19

* TAXKENaa /IeroyHasd HeJoCTaTO4YHOCTb

* BOCraJieHune

* 06CTPYKTUBHbBIM TPOMOO3 B MaJIbIX

cocyaax JIErkux
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COVID-19

The green areas show damage to the lung fissue. Pic: George Washington University Hospital

https://news.sky.com/story/coronavirus-images-reveal-how-covid-19-destroys-the-lungs-
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[pacd aepeBa JIEroYHbIX COCYAO0B

level 9

Huang, W.; Yen, R. T.; MclLaurine, M. & Bledsoe, G.
Morphometry of the human pulmonary vasculature Journal of
Applied Physiology, American Physiological Society, 1996, 81, 2123-2133
(doi: 10.1152/1appl.1996.81.5.2123)

Table 5. Computation of corrected total number of Table 6. Diameter and length of segments of
elements in pulmonary arterial tree of left lung and pulmonary arteries and veins of twe human lungs
pulmonary venous tree of right lung
Diameter, Length,
No. No. Mo. of Corrected Order n mm mm NG/ N
Order Intact Cut Extrapolations Total Arteries
Arteries +15 5 15.12 = 1.81 10.12 £9.64 2.50+0.71
15 2 0 0 2 +14 19 7.31 = 1.38 9.30+537  3.80+0.45
14 & 1 P 7 +13 83 4.33=0.68 5.01+3.18  5.19+3.04 |eve| 12
<13 1 15 ri 43 01 T U.4b 2d T LD M5 T 555
12 19 0 1.78=0.25 2.16+1.38  5.73+3.41
11 99 52 1.17=0.14 1.54+1.19  3.34+299
+10 153 299 1,348 0.77x0.10 1.00 = 0.66 3.74+2.63
+9 132 464 5,629 By Srp——e Depe— T —
- —y v o . +7 941 0.35+0.09 0.64=0.33  2.99+1865
L7 179 716 85 125 86020 +6 636 0.22 +0.03 054032  2.02+1.25
46 173 776 284 823 285,772 +5 254 0.15+ 0.02 0.48=0.24  1.41=0.66
+5 102 719 673,348 674,169 +4 73 0.096 = 0.015 0.31=0.15 1.46 =0.79
44 34 858 2255954 2 256 846 +3 65  0.056=0.005 0.26:0.16  1.35=0.60
+3 27 233 5101643 5 101.903 +2 112 0.036=0.006 019010  1.38=0.56
+2 35 105 14.057.057 14.057 197 +1 121 0.020=0.003 020008  1.07=0.26
+1 69 81 51,205,662 51,205,812 Veins
Veins -1 37 0.018+0.002 0.12 =0.01 1.03=0.17
—1 124 121 39,823,308 30,823,553 -2 50 0.032 =+ 0.006 0.13=0.10 1.61 = 0.67
_9 122 151 8,493,972 8,494,245 -3 79 0.066+0.012 0.18+0.15 208+1.19
—3 125 283 2,165,925 2,166,333 —4 475 0.13+0.03 0.43+0.24 2.44 + 1.26
-4 195 732 452,124 453,051 -5 431 0.23-0.04 0.52 =0.26 2.87=1.57
-5 147 543 72,335 73,025 -6 291 0.39=0.06 0.81 =0.43 3.59=2.46
—6 83 501 14,983 15,567 -7 192 0.630.08 1.25 £ 0.69 3.84=283
-7 50 337 3,334 3,721 —8 131 0.90+0.08 1.71 +0.99 3.97=3.79
—& 33 197 837 L067 -9 323 1.30+0.19 223+1.38  5.05+286
_g 62 170 203 435 -10 446 2.01+0.26 262+1.88  5.65+3.30
—10 77 21 45 143 ~-11 255 2.90+0.26 295+220  6.07+4.31
“1 41 10 12 63 -12 145 4.08+0.52 457+352  580+3.84
_iz o5 1 5 31 -13 19 5.95+0.48 9.23+3.71  211*105
13 9 9 0 11 -14 14 8.75+0.99 10.00+6.23 350~ 1.29
14 1 0 0 1 -15 2 1297+1.70 35.68+7.36  1.00+0.00
-15 2 0 0 2

Values are means = SD; n, no. of segments measured. Ng/Ng,

No. of extrapolations is computed by Eq. 7. Corrected total is sum  Segment-to-element ratio.
in previous 3 columns of the given order. Left lung was from 44-yr-old
man; right lung was from 24-yr-old man.
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level 9

TeyeHue B ceTH Cc BocnaJieHUEM - UTOFOBbIU pasMep TPOM6GOB

level 10

=

the clot height um /
the vessel height um
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level 11

level 12

* [lonly4yeHo:

* O6bEM ceTn yMeHbwmnsica ¢ 0.0748 mn ao 0.0708 mn (Ha 5%)
* [ToToK yMeHbwmnca ¢ 0.758 mn/cek ao 0.658 mn/cek (Ha 13%)
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TeyeHue B ceTH c BocnasieHUeM - pacnpegeseHme GyHKUUU
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BavsaHMe noBblLUeHHOM CBEPTbIBAEMOCTU Ha poCcT Tpomba

f{T O(T,u)dT O(T,y) = ksT3(Py — T) — auT

_ J0
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3aK/ilo4yeHue
 /larke Masioe U3MeHeHUe 06 bEMA CETU MOXKET NPUBECTU K BOJIbLLOMY
nageHuo NOToKa

* 3TO NaJleHNE NOTOKA MOXHO OLEEHUTb C MOMOLLbIO MOCTPOEHHOM MOAE/IN

* [lageHne NoToKa KpoBM BEAET K CHUMKEHMUIO KOIMYeCTBa KMCiopoJa B
KPOBM, NO3TOMY MOJIydeHHaA oUueHKa A4/14 NageHnA NoToKa ABAAeTCA
KOCBEHHOM OLIEHKOM COoeprKaHMA KMC0poAa B KPOBU MPM Pa3HbIX
cTeneHAX nopaxeHua JIErknx
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