MATEMATUYHECKUWE METOObl B BNODPUIUKE

Jlekumnsa 9
Tema:

MaTtemaTunyeckoe MoaesrnmpoBaHune cCeKpeunn MHCYJInHa.

Pasgen 2.1 3kcnepumMeHTarnbHble pe3ynbraThbl.

XapaKkTepuCTUKU IKCNepUMMEeHTaNnbHO Habnropaembix KorebaHun KOHUEHTpPauuMu MHCYFIMHA U FMIOKO3bl.
Pusnonornvyeckme MexaHM3Mbl perynsauum ceKpeLmm MHCYNMHa Ha YypoBHe opraHu3ma B LieyioM

M nogxxenyao4yHou xenese. bbicTpble, cpeaHue U MeAsfieHHbIe TUMbl KOrle6aHMN KOHUEHTpPaLMnM UHCYIUHA.

Paspen 2.2. MeaneHHbin (100-MUHYTHbLIN) PUTM aBTOpPErynauun.

NMepemeHHbIe MOAENN: UHCYSIUH NNa3Mbl, FFHOKO3a Na3Mbl, MHCYJNIUH B TKaHAX.
Annpokcumauua HenMHEeNHbIX 3aBucumocten. MogenupoBaHue BpeMeHU peakuum
neyeHn. KonebarenbHasa AuMHaMuUKa Moaenu.

Paspen 2.3. MogenupoBaHue 10-MMHYTHOro puTMa Kone6aHUm ypoBHSA UHCYJMHA.
MexaHu3mbl aBTOpErynauum B Knactepe 6eta-knetok. NpubnmxeHna mopenm.
YpaBHeHUsA u ynpasnsowme napametpbl. MexaHM3m Bo30OyXXaeHUsA U noaaepxxaHus KonebaHun.

Paspnen 2.4. BbicTpble Kone6aHusi ypoBHSI MHCYJIMHA.

Mpouecc BbIpaboTKkn MHCynuHa 6eta-knetkamu. Knacrtepbl 6eta-knetok. Pexxum naye4yHon akTMBHOCTH GeTa-
Knetok. CBmaetenbcTBa B3aMuMoAeMCTBMA MexAay anbda- n 6eta-KneTtkamu.

O630p uMeLWMXCA MaTemMaTu4ecknx moaenen. Mogens LLlepmaHa

n ee AMHaMuKa npun Bapuaunm ynpasndaroLlnx napamMmeTpos.
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Puc. 17.19. Perynauua aKTUBHOCTU OCTPOBKOBbIX KNETOK.
Mpoaykramu cekpeuuu KnNeTok OCTpoBKOB JlaHrepraHca
ABNAIOTCA INIOKAroH, MHCYNMH M COMATOCTaTUH, CeKpeTu-
pyembie anbca-, 6era- u genbra-KneTrkamu COOTBETCTBEH-
HO. Cekpeuua MHCYNUHA CTUMYNUPYETCA BbICOKOW KOHLIEH-
Tpauuew B KPOBM rNOKO3bl U aMUHOKUCNOT U YrHETaervcs
appeHanuHoMm. CekpeTopHas aKTUBHOCTb anba-Knerok,
BbipabaTbiBalOWMX rMOKaroH, NOAaBnAETCA BbICOKON KOH-
LUeHTpauuen rrnoKo3bl B KPOBU U CTUMYNMPYETCA ee naae-
HUEM; aMUHOKUCNOTbI OKa3bliBalOT NPOTUMBOMNONOXHOE Aei-
creme. Cekpetupyemblit anbga-KneTkamu rnoKaroH, Aein-
CTBYA NapakpuHHbLIM NyTeM, yrHeTaeT CeKpeuuo UHCYynuHa
6era-knerkamu. Cekpeuus comatocTaTuHa aAenbra-kKnerka-
MU CTUMYNUPYETCA BbLICOKMM YPOBHEM rNOKO3bl, aMUHO-
KUCINOT U XUPHbIX KUCNOT, @ Tak)Ke ropMOoHamMu Xenyaou-
HO-KUWeYyHoro Tpakra. lMapakpuHHbIM nyTem comarocra-
TUH YrHeTaeT CeKpeumio uHcynuHa Gera-knetkamu -
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Cekpenus yopasJIsieTCs YPOBHEM IIHOKO3bI B KPOBH.
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MpblleYHbIe KJICTKH, MEYEeHb, KUPOBASl TKAHb

MbebIliedHble KJICTKH:

[Ipu ManoMm KoJi-Be
UHCYJIMHA HEMIPOHUIIAEMBI
IUTSL TITFOKO3bI, IS
MOJIYYECHUS SIHEPTUU
UCIIOJIb3YETCS OKUCIIEHUE
KUPHBIX KUCIIOT

NHCyIuH aKTUBU3UPYET

TPAHCHOPT ITIFOKO3bI Yepe3

MeMOpaHy

Mar.

NMATO K

J'Ie|<’1|_1

'

IleueHnp:

3armacaet IJIH0KO3Y,
IIpEBpaIas €€ B INIMKOICH, a
TAKXKE B KHUD.

/KupoBasi TKaHb:

[Ipy HU3KOU KOHLIEHTpAIUU
MHCYJIMHA — aKTUBU3UPYETCS
BBICBOOOXKIEHUE CBOOOIHBIX
"KUPHBIX KUCJIOT.

nsa 6 ( 5



[ NroKaroH n comatocrtaTuH

I 1roxkaros:

[ eHepupyeTcs B allb(Pa-KiIeTKax MOMKETyI0UHOM
KEJIE3bI

AHTaroHuCT HHCyInHA. CTUMYIHPYET paCIICILICHUE
[JIMKOTCHA B IICYCHH.

ComarocTaruH:
[ enepupyercs B AeiIbTA-KIECTKAX.
YrHeTaeT CEKPEIUIO TIIFOKAaroHa.

Cekpenust BO3pacTaeT MPH BHICOKMX KOHIEHTPAIIMSX
TJIFOKO3bl, AMUHOKHUCIIOT U JKUPHBIX KUCIIOT B KPOBH.
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Puc. 89.2. Cekpeuus WHCYNWHA U rnioKarou
nnasme) KoHUeHTpayus UHCYNWHa B nnasm
CTBEHHO ©enKoBOM NUTaHUM CTUMynupyerc

d nocne npuema nuww. Mpu NUTaHM YUCTBIMK yrnesoaamu (yBenuueHne KOHUEeHTpauyH rmox03b':
© CUnbHO BO3pacTaer, TorAa Kak rniokaroHa — napaer (nesas CTOpOHa pucyHKa). Mpw npewiy
A CEKPeUMA 1 UHCynuHa, u rniokaroHa
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Bamsmma na cekpenmio mucyamna. Peinaonmy ssiserces
HpAMas CTHMYIALNA IIOKO30I. [leficTsie riiokosm
YEWITHBAIOT WM TOPMOSAT Pasiniibie (hakTopbl: INA0KPHHHbIE
(FTITI-1, cexperyn, aapenanun, nopaapenainn, I [1),
HapakpHuubie (COMATOCTATHH, AMMIHIL, NAHKpeocTaTim)

W HEHpOHABbHbIE (BETCTATHBHAS HEPBHAS CHETEM?, raJiakmn)

U -AIPEHOPCIENTOPD,
COMATOCTATHH,
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C.89.5. Navorenetuyeckue MEXaHU3MbI BO3HUKHOBEHMS CaxapHoro avaberta. HapylweHus, NpuBoAsALLME K CaxapHOMy AunabeTy, MOryT npouc-

XOQMTb Ha pa3

MMHbIX BTanax: GUocuHTe3a, CekpeLym, TPAHCNOPTa W AGACTBUA Ha KNETKU-MULLEHN
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Figure 19.10 Oscillations of insulin and glucose. A: During the ingestion of 3 meals. B: During
oral glucose. C: During continuous nutrition. D: During constant glucose infusion. Oscillations
with a period of around 120 minutes occur even during constant stimulation (i.e., constant
glucose infusion), and occur in a damped manner after a single stimulus such as ingestion of
a meal. (Sturis et al., 1991, Fig. 1.)
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Figure 19.11 Intermediate frequency os-
cillations of glucose, insulin, and glucagon
inmonkeys. (Goodneretal.,, 1977, Fig. 1A.)
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Figure 19.12 A: Oscillations of insulin release in perifused islets. The data indicate a slow time
scale decreasing trend (the smooth line) upon which are superimposed faster time scale oscil-
lations. B: When the slow decrease is removed from the data, the residuals exhibit oscillations
around 0. C: Spectral analysis of the residuals shows a frequency peak at about 0.07 min-1,
corresponding to oscillations with a period of 14.5 minutes. The dashed and continuous lines

correspond to two different filters used in the spectral analysis. (Bergstrom et al., 1989. Figs.
1A ™ AanAd 210
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Figure 19.13 Schematic diagram of the model of ultradian insulin oscillations.
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Figure 19.13 Schematic diagram of the model of ultradian insulin oscillations.
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YpaBHEHUA MOOENN
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Figure 19.15 Ultradian insulin oscillations in the model. The glucose infusion rates are A:
I = 108 mg/min, and B: / = 216 mg/min. Note that insulin and glucose are expressed in units
of concentration. An amount is easily converted to a concentration by dividing by the volume
of the appropriate space. Parameter values are V, = 3 liters, t; = 6 min, V, = 11 liters, t; = 100
min, V3 = 10 liters, t; = 12 min, E = 0.2 liter/min. (Sturis et al., 1991, Fig. 5.)
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NToroBasi cuctema ypaBHeEHUN:

£=4,




Bua HennHenHocTewu:




Fixed by experiment Vm 0.24 mM/min
Km 9.8 mM R — V\(Rﬁ, +L) gn
Vs 0.034 mM/min s — R;htz —I—K\4 il '
Ks 0.13 mM/min )
V4 34.7 mM/min
K1 1.4 mM
Vs 32 mM/min
K> 17 mM
Experimentally variable kg 550/min
/() 0 mM
Go 8-19 mM
Adjustable Kinh 1 x 1077 mM
K 6 x 1078 mM
T 20 min
Ly 20/min
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