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AytonMmmyHHBIM THpeouanToMm (AUT) 6orneer 1—
4% HaceneHnus 3eMHOTO mapa [3, 5], moaToMy BaxxHO
YSICHUTh IPUYMHBI 1 MEXaHHU3MBI, & TAK)Ke CIIOCOOBI
nedyeHus 3toro 3aboneBaHus. B Ykpaune mocne
aBapun Ha YepHoObuIbCcKOH ADC "acToTa 3aboneBa-
aus AUT ocobenno Beauka [7, 9, 12], Tak 4To
n3ydyeHue 3THonoruu u naroreresa AUT saBmsercs
0Cc000 IPUOPUTETHBIM JIJIsl OTEUESCTBEHHOU HAyKH [4,
6, 10].

ITepBonpuunnoii 3aboneBanus AUT sBisieTcs mos-
peXJeHNE YacTH (OJLTHKYIIOB IIUTOBUIHOM JKele3bl
(I>X) B pesynsrate OakTepHadbHOW WM BHPYCHON
HH(EKIINH, paIHOAKTHBHOTO OOTydEHHs, OTPaBICHUS
MPOMBIIIICHHBIMH SIIaMU, TIECTUIUIAMH, (YHTHIIU-
JaMH U APYTHMHU BPEIHBIMA TOKCUYECKHMHM BEILECT-
BaMH, YPE3MEPHOTO MOCTYIJIEHHS B OPTaHU3M HOAa,
MEXaHUYECKOM TPaBMbI I IICUXOJIOTHYECKOTO CTPEC-
ca [6]. IIpu HapyIIeHHH TeMaTOTHPEOHTHOTO Oapbepa
tupeornoOynuH (TT7) u3 GponmkynoB B MOJIEKYISIPHOM
BUJIEC MONAAAET B MEX(OIUIUKYIIPHYIO KHUIKOCTh U
HaYMHAET IUPKYJIUPOBATH MO JUMPATHUYESCKUM H
KpoBeHOCHbIM cocynam. [Tockonbky B Hopme TT" Haxo-
JUTCS B (PU3UOJIOTUYCCKON M30JISIIMH OT UMMYHHOU
CHCTEMBI, MOJIEKYJIbI, BBIIIEIIINE U3 Pa3pyIIEHHBIX
(hOoMITHKYITOB, BOCIIPUHUMAIOTCS OPTaHIU3MOM KaK qy-
JKEPOJTHOE BEIIECTBO (ayTOAHTUTEH), BBI3bIBASI COOT-
BETCTBYIOILYIO IMMYHHYIO peakiuio. Cienyer 0codo
MOTYEPKHYTH, 4To TT siBNsieTcs opranocneunguyaec-
KHM ayTOaHTUTCHOM. JTO OOBSICHSETCS TeM, YTO OH
TPAHCIIOPTHPYETCS U3 MOJOCTH (OJUIMKYJIa BHYTPb
TUPOLMTOB IYyTEM JHIOLMTO3a, a 3TOT MEXaHU3M
TpeOyeT HOBBIIEHHOTO CPOACTBA TPAHCIIOPTUPYEMBIX
yepe3 KIeTOUYHble MEMOpaHbI MOJIEKYT K MeMOpaHe
tupeonuTa [12]. CBA3bIBasCh C BHEIIHEH MOBEPX-
HOCTBIO DMUTEINAIBHOTO CJO0S HEpa3pyIIEHHBIX
¢omnukynos, TI' 3acTaBisieT UNMMYHHYIO CHCTEMY
BOCIIPHHUMATH THPEOIUTHI C MPUCOECTUHEHHBIMHA K
HUM MosiekynaMu T kak KOpIyCKyJIsIpHbIE aHTUIE€HBI,
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Worldwide about 1-4% of population suffer from
immunologic thyroiditis (IT) [3, 5], therefore the
researchers dealing with different medical disciplines
endeavor greatly to studying its causes and mecha-
nisms, as well as the ways of treating this disease. In
Ukraine after the disaster at Chernobyl power station
the incidence of IT is especially high [7, 9, 12], so the
investigation of etiology and pathogenesis is of a priority
for national science [4, 9, 10].

The underlying cause of IT is the damage of a part
of thyroid follicles resulted from bacterial or viral
infections, radioactive irradiation, poisoning with indus-
trial poisons, pesticides, fungicides and other harmful
toxic substances, extra-intake into an organism of
iodine, mechanical trauma or psychological stress [6].
In the result of disorder of blood thyroid barrier, thyreo-
globulin (TG) from follicles as molecules enters into
interfollicular fluid and begins its circulation along lymph
and blood vessels. Since in the norm TG is in
physiological isolation from an immune system, its
molecules, released from destroyed follicles, are
recognized by an organism as alien substances, that is
as autoantigen, thereby causing corresponding immune
reaction. It should be emphasized that TG is organ-
specific auto-antigen. This is explained by the fact that
it is transported from the cavity of follicle inside
thyrocytes by endocytosis, and this mechanism de-
mands an increased affinity of transported via cell
membranes molecules to membrane of thyrocyte [11].
Binding with outer surface of epithelial layer of non-
destroyed follicles, it makes immune system to perceive
thyrocytes with attached to them TG molecules as
common corpuscular antigens to be destroyed and
removed out of an organism. Destruction of “labeled”
TG, which were not primarily destroyed, results in
getting new proportions of thyreoglobulin into circula-
tion system. Thus, the mentioned process may lead to
partial or complete destruction of thyroid parenchyma,
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KOTOpbIE HEOOXOIMMO pa3pyIIUTh U yIaTUTh U3 Opra-
Hu3Ma. Paspyiienue xe «Meuenbx» TI' nepBoHavanb-
HO HE pa3pyLIECHHBIX THPEOLIUTOB MPUBOAUT K IMONaAa-
HUIO HOBBIX €70 MOPLIUHI B CUCTEMY LIUPKYILIIUH. Takum
00pa3oM, yKa3aHHBIN MPOIECC MOXKET MPUBECTU K
YaCTUIHOMY HJIH TIOJTHOMY Pa3pyIICHHUIO TAaPSHXUMEBI
X, T. €. K CHU)KEHMIO WU MIOJTHOMY MPEKPAIIEHUIO
€€ TOPMOHOO00pa3yroIIeH QyHKITHH.

Ha ocHOBe M31I0’)KEHHBIX MPENCTaBICHUH H COB-
PEMEHHBIX JaHHBIX O (PYHKIIMOHUPOBAHUH UMMYHHOU
CUCTEMBI TO3BOHOYHBIX HAMH IIOCTPOEHA TEOPETHYEC-
kas mogens AUT B Buze ypaBHeHU OanaHca UMMY-
HOKOMITIETCHTHBIX KJIETOK (BKIIFOUass Makpodaru),
ayTOAHTUT'CHOB, KOMILUIEMEHTAPHBIX UM aHTUTEN U (OIT-
nukynos K [1, 2].

XapakTepHOoi 0cOOEHHOCTBIO ypaBHEHUH OanaHca
Jutst T-TuM O TOB-TTOMOTIITHIKOB M TIA3MATHICCKUAX
KJIETOK SIBJISIETCSI TO, YTO OHM COZIEPKAT TaK Ha3bIBae-
Mble 3ama3bIBAlOIINEe BPEMEHHBIE apTyMEHTHI. DTO
00BACHSICTCS TEM, UYTO TYMOPAIBHBIA UMMYHHBIH OT-
BET Ha BBEJICHUE B OPTaHU3M UY)KEPOAHOTO aHTUTEHA
BO3HHKAET HE Cpasy, a CITyCTs JOBOJBHO 3HAUYNUTENb-
HBII IPOMEKYTOK BpeMeHU. J[eCTBUTENBHO MaKpO-
(har CBSI3BIBACT CTAIKUBAFOIIUIACS C HUM 9y KEPOTHBIN
AHTUTEH Ha CBOCH TIOBEPXHOCTH C ITOMOIIIBIO CIICITU(H-
YECKUX PELEHTOPOB, MOCIIE Yer0 AaHTUTCH MOIBEPracT-
cs (paroMTO3y M 4YaCTUYHOMY BHYTPHUKICTOYHOMY
NepeBapUBaHUIO (MMMYHOJIOTM HAa3bIBAIOT 3TO MPOILIEC-
CHUHTOM aHTHTreHa). Jlajee mpoayKThl pacmaaa, B Oc-
HOBHOM, BBIJICNIAIOTCS BO BHEKJIETOYHYIO Cpeny, a
AHTHTCHHBIC NETCPMUHAHTHI YKCIPECCUPYIOTCS Ha
Hapy»XHOW ITOBEPXHOCTH Makpodara, rJie OHH CTaHO-
BSITCSI TOCTYITHBIMH JJISl PACTIO3HABAHUS aHTUTCHCBS-
3BIBAIOIIMMU perenTopamMmu T-1uM¢pOoIuTOB-ITOMOIIIHU-
KOB. CTUMYIUPOBAHHBIA aKTOM OMO3HABAHUSI UYKe-
poaHOro aHTUTeHa T-muMQoIUT-Xenmnep odopasyer
KJIOH, cocTosiimuii u3 okono 1000 T-xennepos anano-
TUYHOW aHTUTCHHOM CcIeln(PUIYHOCTHU, TOIBKO CITYCTS
HECKOJIBKO CyTOK. KJIOH Mmia3MaTH4YecKUX KIETOK,
OCHOBHOW (PYHKIMEH KOTOPHIX SBJISETCS CHHTE3
AHTHTEII, KOMIUIEMEHTAPHBIX PACTIO3HAHHOMY aHTHTe-
Hy pa3BUBAETCS U3 CTUMYIIMPOBAHHBIX B-rMdonnToB
3a erre OOJBITUN TPOMEKYTOK BpeMeH!. CHCTEMBI C
3arma3/IpIBalOIIMM BPEMEHEM MEPEXOIAT U3 CTaIlNo-
HApHOTO COCTOSHUS | B IPyTo€ CTAaIlMOHAPHOE COCTOSI-
HHeE 2 IyTeM 3aTyXarolero KoyiebaTenbpHOoro npouecca
(puc. 1). 910 NOATBEPAKIAIOT, B YACTHOCTH, ITOJIYYEH-
HbIE UMMYHHO(EPMEHTHBIM METOJO0M JAaHHBIC O
HavaJbHOM JUHAMUKE U3MEHEHHUS KOJIUYECTBA TUPOK-
CHHA B CHIBOPOTKE MBIIICH B IKCIEPUMEHTAIBHOM
monenu AUT nocie moakoKHOTO BBEACHUS TUPEOU/I-
HOTO aHTHUTeHa (puc. 2).

OrpaHuU4MBasACh TOJBKO Ka4e€CTBEHHBIM aHAIN30M
monenu AUT, paccMoTpuM ypaBHEHHE OallaHCca KOJIH-
gecTBa Gommkyios B IIDK, oTHeCEHHOE K KOIIMIECTBY
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that is a reduction of complete termination of its hor-
mone-producing function.

Based on mentioned and contemporary data about
functioning of vertebrate’s immune system we have
designed theoretical model of IT as the balance equa-
tions of immune competent cells (including macro-
phages), autoantigens, complimentary to them antibo-
dies and follicles of thyroid gland [1, 2].

Characteristic feature of the balance equations for
T-lymphocytes, the helpers and plasma cells is the fact
that they contain so-called delaying temporary argu-
ments. This is explained by the fact, that humoral
immune response to the introduction of alien antigen
into an organism appears not at once, but in some,
quite significant time period. Macrophage actually
binds conflicting with it alien antigen on its surface by
means of specific receptors, afterwards antigen is
subjected to phagocytosis and partial intracellular con-
gestion (immunologists call this as antigen processing).
Later the decay products mainly release into extra-
cellular medium, and antigen determinations are
expressed on outer surface of macrophage, where they
are getting available to be recognized by antigen-binding
receptors of T-lymphocytes helpers. Stimulated by
recognizing of alien antigen of T-lymphocyte helper
forms the clone, comprising [11,000 T-helpers of the
same antigen specificity only some days later. The
clone of plasma cells the main function of which is the
synthesis of antibodies, complementary to the recog-
nized antigen, develops from stimulated B-lymphocytes
even for longer time period.

It is worth of emphasizing that the systems with
delayed time transit from one stationary state and into
another one, 2 by means of damped  oscillating
process (Fig. 1). This is in particular confirmed by the
obtained by immune enzyme method data about initial
dynamics of changes of thyroxine amount in murine
serum in experimental. IT model after subcutaneous
introduction of thyreoid antigen (Fig.2).

Being limited only by qualitative analysis of IT, let’s
consider the equilibrium equation of the number of
follicles in thyroid gland, related to the number of
follicles under pathology absence (n). This equation
may be expressed as:

%n =Rn—-Gn —aMn, —af Mn,A )

where % " — the rate of exchange of relative number
of functionally valuable follicles in thyroid gland: R —
proliferation rate of thyroid follicles; M — number of
macrophages; n,— share of thyroid follicles, on outer
wall of which the molecules of thyreoglobulin adsorbed,
that is the share of follicles in thyroid gland, which are

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, Ne1



—
1

>
N

donnukynos B LLPK
2

Number of functionally valuable TG follicles

o

KonunuyectBo (pyHKUMOHANBHO MOMHOLEHHbIX

Bpems  Time

Puc. 1. KonebarenpHbIH Iepexo CHCTEMBI € 3aI1a3/IbIBA0-
LIMM BPEMEHHBIM apryMEHTOM IIPH CABUTE CTALIHOHAPHOTO
COCTOSHHS U3 TIOJIOKEHMS N, B MOJIOKEHHUE N, BOSHUKAIO-
Iee 3a CYeT U3MEHEHHUS [IapaMeTPOB CHCTEMBI.

Fig. 1. Oscillating transition of the system with delaying
time argument of the shift of stationary state fromn, position
into n, one, appearing due to the change of system para-
meters n, time.

(hOJTHKYITOB B OTCYTCTBHUE MATONOTHH (1). ITO ypas-
HEHHE MOYKHO MPEACTABUTh B CICAYIOLIEM BHUJE:

%n=Rn—Gn —aMn, —aBMny4, (1)

rae %" — CKOPOCTb M3MEHEHHUS OTHOCHTEIBHOIO
KOJTMYECTBAa (PYHKIMOHAIBHO MOJTHOLEHHBIX (OIUIU-
kynos B HIDK; R — ckopocts nponudepanuu doim-
kynoB DK, M — konmuvecTtBo Makpodaros; n,— 10ys
dhonmmukymnor XK, Ha BHemHe# cTeHKE KOTOPBIX
agcopoupoBanuchk Monekyast TT, T. e. mons Gpomuky-
0B B IIDK, KOTOpbIE BOCIIPUHUMAIOTCSI UMMYHHOMH
CHUCTEMOH KaK KOPITyCKYJISIpHbIE ayTOAHTUTEHBI; A —
KOJIMYECTBO aHTHUTEIN, KOMIUIEMEHTapHBIX THPEOTTI00Y-
JIMHY; O 1 3— KOHCTaHThI, XapaKTEePU3YIOIINE HHTCH-
CHUBHOCTB Pa3pyUIeHUS KOPITYCKYJISIPHBIX ayTOAHTHTE-
HOB Makpodaramu; G — Tak Ha3piBaeMmas (QyHKIUS
rubenu ¢ponukynos B LK.

[lepBoe cnaraemoe B mpaBoii yactu ypaBHeHus (1)
OTMCHIBAET YBEIWYCHUE KOMU4decTBa (POJUIMKYJIOB B
LXK 3a cuer ux nponudepauuu. Bropoe ciaraemoe
00yCIIOBIIEHO €CTECTBEHHOH r'MOeNbI0 (POIIHKYIIOB B
pesynbTare ux crapenus. @yHkuus rubenu onpene-
JIIETCA PaBEHCTBOM

1

=—+bN,
Ty

T. €. MOHOTOHHO PacTeT C YBEJIMUCHUEM KOJIUUYECTBA
¢ommukynoB B LK, 4to oObsicHsETCS pOCTOM KOH-
KypEHLMH COCYIIECTBYIOIINX B HEH (ONIIMKYIOB 3a
OrpaHUYEHHBIE PECYPCHI, KOTOPBIE TOCTYMAIOT K HUM
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recognized by immune system as corpuscular auto-
antigens; B — the number of antibodies, complimentary
to thyreoglobulin, a and 3 — the constants, charac-
terizing the intensity of decay of corpuscular auto-
antigens by macrophages; G — so-called function of
the death of thyroid follicles.

The first summand in the right part of equation (1)
describes the rise in the number of follicles in thyroid
gland due to their proliferation. The second summand
is stipulated by natural death of follicles in the result of
their aging. Death function is determined by the
equation

1

G=—+bN,
Ty

that is monotonously grows with a rise in the number
of follicles in thyroid gland, that is explained by the
growth of competition in co-existing in thyroid gland
follicles for limited resources coming in outside (7, is
an average time of follicle existing in the absence of
limitations for the access to it of essential nutrients for
its functioning). The third and fourth summands in the
right part of equation (1), depict the fall of the amount
of thyroid follicles due to the destruction of corpuscular
autoantigens by macrophages, correspondingly with no
facilitation and with that of antibodies.

In stationary (that is not depending on time) state
at % =0 from (1) we obtain:

0. O
1 1 4aM n, (1+[31‘F)
nD:EiE 1- 1 . (2)
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Puc. 2. I3meHeHne ypoBHS THPOKCHHA B CBIBOPOTKE KPOBH
9KCHEPHUMEHTAIBHOTO XHBOTHOTO B PAJIMYHBIC CPOKH TTOCIIE
BBenenus T1.
Fig. 2. Change of thyroxine level in blood serum of experi-
mental animal in different terms after TG introduction.
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u3BHE (T, — CpeHEE BPEMs CyNIECTBOBaHUs (HoJ-
JIUKYJIa B OTCYTCTBHE OTPaHHYCHUH HA JIOCTYI K HEMY
HEOOXOAUMBIX 7151 €70 (PyHKLIMOHUPOBAHHUS TUTATEIb-
HBIX BelecTB). TpeTbe M YeTBEpPTOE cllaraeMbie B
mpaBoii yactu ypasHeHus (1) onuceIBaloOT YObUIb KO-
nuectsa ¢onukynos LK 3a cuer paspyriuenust kop-
My CKYJISIPHBIX ay TOAHTUT€HOB MakpodaraMu COOTBET-
CTBEHHO 0€3 COEHCTBUS U IPU COACHCTBUM aHTUTE.

B cranuonapHoM (HEe 3aBHCSIIEM OT BPEMEHH)
COCTOSIHMM ITPU % =0 u3 (1) nomyyaem:

0o 0
| daM ', (11+[32F). .
R——
TN

0o_—
n =

1
+—
2

N | —

AHanu3 MOJENU MOKa3bIBAET, UTO UMEETCs JBa
YCTOMYMBBIX CTAalMOHAPHBIX PELICHUSA ypaBHEHUN
Oananca (puc. 3). [lepBoe M3 HUX COOTBETCTBYET
OTCYTCTBHIO NAaTOJOTHH, T. €. CIy4aro, korga n* =1,
u konnvectBo ¢ommmkyinoB B II[XK coorBercrByer
HOpME, ayTOAHTUTE€HBl W KOMIIJIEMEHTapHBIE UM
aHTHTEJa OTCYTCTBYIOT, a T- u B-nmumpouuTsr u
Makpodaru cofepkarcs B HOpMaJbHBIX KOJIMYECTBAX.
YcToHUMBOCTE COCTOSHUS n* = | 03Ha4aet, 4To Mpu
pa3pyuieHHH HEOOJIBIIOro KoIuuecTBa (HOJIHKYIIOB
[I’K ¢ TeueHneM BpeMeHH Coep KaHNe MMOTHOLEHHO
¢ynkronupytomux B LLIDK ¢onnukynos camonpons-
BOJIBHO BOCCTAaHaBJIMBAETCSI IO HOPMAJIbHOTO
3HaueHus. Bropoe ycToiiunBoe cTaliMoHapHOE COCTOSI-
HUE€ XapaKTepHU3yeTcsl TEM, YTO B HEM KOJIHMYECTBO
ayTOAHTUT€HOB U KOMIIJIEMEHTAPHBIX UM aHTHUTEN OT-
JIMYHO OT HYJS, KOJINYECTBO COOTBETCTBYIOIINX T-XeT-
[IEpPOB TIOBHIIIEHO, a KOJIM4ecTBO B-mmmdonnTos n
Makpodaros nmormxkeHo. [Tpu sTom, kak BumHO 13 (1),
coaepxanue Gosutukyaos B LXK noHnkeHo 1o oTHO-
IIEHUIO K HOpME U, KaK CIIEJACTBHE 3TOTO, MOHIKEH
YPOBEHb THPEOUAHBIX TOPMOHOB, KOTOPbIE OHH ITPOLTY-
LUPYIOT. DTO BTOPOE YCTOWIHBOE HE N3MEHAIOIEECs
CO BPEMEHEM COCTOSIHME MO>KHO PacCMaTpHUBATh Kak
XpoHudeckylio ¢popmy 3abosneBanus. B aTom coctos-
HUU KOJIMYECTBO Pa3pyIIAOMIUXC UMMYHHOMN CUCTE-
Mo# (hOJUTMKYIIOB YPaBHOBELIMBAETCSI HX ponugepa-
nuei. IlockonbKy HENpEpHIBHO paspyllaromasics
naperxuma LK co BpemeHeM 3ameriaercs COOTBET-
CTBYIOIIUM OOBEMOM COEIMHHUTEIHHONW TKaHU, CyM-
MapHBI 00bEM CHCTEMBI TIOCTENIEHHO PACTeT — pa3-
BHBaeTCs 300, KOTOPBII CTAHOBUTCS OIACHBIM CaM
mo cebe. s Toro uto6nr uzneunts AUT, Hyx)HO
CABUHYTH CTAllHOHAPHOE COCTOSHUE, KOTOPOE COOT-
BETCTBYET dTOMY 3a00JieBaHMIO, B 00macTh n* — 1,
T. €. npuOnu3uTH KonmuyectBo ¢omkynoB LXK k
Hopme. Kak cnenyert u3 cootrHomtenus (1), s 3Toro
HEOOXOIMMO YMEHBIIUTH 3HaUeHHE Ko pHuLneHTa a,
KOTOPBIN OIpenesieT MHTEHCUBHOCTh MPOLECCUHTA,
9KCIPECCUM U MPE3EHTAK ayTOaHTUICHOB MaKpo-
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The analysis of the model shows that there are two
stable stationary solutions of equilibrium equation
(Fig. 3). First of them corresponds to the absence of
pathology, that is the case, when n* = 1, it means that
the number of follicles in thyroid gland corresponds to
the norm, autoantigens and complementary to them
antibodies are absent, and T- and B-lymphocytes as
well as macrophages are in the normal amounts. This
state resistance means that during destruction of a
small amount of thyroid gland follicles with time the
content of valuably functioning in thyroid gland follicles
are spontaneously recovered up to normal value.

The second stable state is characterized by the fact
that in it the number of autoantigens and complemen-
tary to them antibodies is different from zero, the
number of corresponding T-helpers is increased, and
the number of B-lymphocytes and macrophages is
lowered. Herewith as the equation (1) demonstrates,
the content of follicles in thyroid gland is lowered in
respect to the norm and as the consequence the level
of'thyroid hormones, which are produced by them, is
reduced. This second stable non-changing in time state
may be considered as chronic form of the disease. In
this state the number of destroyed by immune system
follicles is balanced by their proliferation. Since thyroid
parenchyma, constantly destroying with time is
substituted by corresponding volume of connective
tissue, total volume of the system gradually grows, a

Hopma
Norm

0 n; n;

G S

n

Puc. 3. Ilepexon u3 coorBercTByromero AUT cranmonap-
HOT'O COCTOSIHHS N’y B 00JIACTD NPUTSKECHHUST HOPMAIBHOTO
coctostHug n* = 1: n — konu4ectBo Qomtukynos B 11K,
OTHECEHHOE K KOJHYECTBY (DOJIIMKYIOB B HOpME; n = 1 —
cocrostane 11K B HOpMe; n — 0THOCHTEIBHOE KOINYECTBO
dommkymnos B LK mpu AUT; n¥ - nf — capur cranmoHap-
HOTO COCTOSIHHSA B CTOPOHY HOPMBI ITOCJIE BBEACHHS B
OpraHu3M KCTpaKTa SMOPHO(ETOINIAEHTaPHOTO KOMILIEK-
ca.

Fig. 3. Transition from corresponding IT stationary state
n¥ into the area of normal state attracting n* = 1: n is the
number of follicles in thyroid gland, related to the number
of follicles in the norm, n = 1 — state of thyroid gland in
norm, n¥ — relative number of follicles in thyroid gland at
IT, n% - nf¥ — shift of stationary state towards the norm after
introduction into organism of the extract of embryofeto-
placental complex.
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(aramu v (1) ycKopuTb Tipoitrdeparuio Gomkyos
X (yBemuuuth R). OueBumIHO, 000UX ITHX P eK-
TOB MOKHO JJOCTHYb, BBEIS B OPTaHM3M 3KCTPAKT
(eTomnaneHTapHOro KOMILIeKca. JDTa cyOcTaHus
COJIEPKUT POCTOBBIC U APYTHe OMOIOTHYECKH aKTHB-
HbIE (DaKTOPBI, YCKOPSIOLINE MPONIUepaluio perexHe-
PHUPYIOLINX TKaHEH, TO €CTh MOBBIIIAIOIINE CKOPOCTh
nponudepauuu R. Ho, 4To He MeHee BayKHO, yKa3aH-
HBIH 9KCTPAKT JJISl OPTaHW3Ma PEIUIHEHTA IIPEICTaB-
JsieT co0O0 IMHUPOKHIA CIIEKTP aHTUTEHOB. [locKombKy
9TH aHTHUTEHBI ABIAIOTCA HEMATOT€HHBIMH U HE pa3-
MHO’Kal0TCS, OHH CO BPEMEHEM BBIBOJISATCS U3 Opra-
HU3Ma, HE IPUYHHSIS EMY BpeZia, HO B TEUEHHE BpeMe-
HU WX TIPeOBIBaHMS B OPTaHU3ME OKa3bIBAIOT OTBJIE-
Karolllee JeicTBHE Ha er0 NMMYHHYIO cucteMy. [Ipn
MOAXOMAIIEH A03€ 3KCTpaKTa aHTHIEHBI, KOTOPbIE
coJepKarcs B HEM, KOHKYpUpPYs ¢ Moiekynamu TT,
OJIOKUPYIOT pPelenTopsl MakpoQaros, TeM CaMbIM
yMmeHbas ko3¢ duuuent d. B urore cranuonapHoe
COCTOSTHHE CHCTEMBI CABUTaeTCS B CTOPOHY HOPMBI
n* - 1. [lockoabKy mpoIlecc mepexoaa B HOBOE
CTaI[MOHAPHOE COCTOSIHHE COMPOBOXKIAETCS «IIepe-
CKOKOM» 4€pe3 HEro B CTOPOHY, POTHUBOIIOIOKHYIO
PaCIIOJIOKEHHIO NTEPBOHAYAIBHOTO CTAIMOHAPHOTO
COCTOSIHHS, 3TO €11ie OOIIbIIIe CIIOCOOCTBYET MEPEXOAY
CHUCTEMBI B 00JIaCTh YCTOWYHMBOCTH HOPMAaJIBHOTO
COCTOSIHUSI, TO €CTh K m3leuceHuo AIUT.

Ha ocHoBanuu ananusa pa3paOoTaHHOH MOAETH
MOXHO CJeJNaTh CIEAYIOIINE BBIBOABI. BennuunHa
YMEHBIIEHUS IMMYHOPEAKTUBHOCTH IO OTHOILIEHHUIO
K ayTOaHTHI€HaM O 3aBUCHUT OT J03bl U COCTaBa
BBEJICHHOTO dKcTpakTa. CyliecTBOBaHKWE U MOIOOD
ONTHUMAJILHOTO 3HAYEHH O3B! JUIA KK OO IKCTPaK-
Ta OMPENENAIOTCS TeM, YTO CIWIIKOM MaJeHbKas
71032 He 00eCIeunBaeT JOCTATOYHYIO IS U3JICUEeHUS
ot AUT 610okupoBKy Makpo(aros, a CIIMIIKOM 00JIb-
11asi 1032 Ype3MEPHO HAIIPSTAeT UMMYHHYIO CUCTEMY
Y TEM CaMbIM ITOBBIIIAET PUCK TOOOYHOTO UH(DEKITHOH-
HOTO 3apakKeHHs B mporiecce jedeHus. llpu craboi
pereHepupymolieil crocooHoctn napeHxumbl XK
HHBEKLHUIO SKCTPAKTa B OPraHU3M Lenecoo0pa3Ho
MIPOBOJUTH HECKOJBKO pa3 4yepe3 OINpelesIeHHbIE
MIPOMEXYTKH BPEMEHH, /1aBasi BO3MOKHOCTh BOCCTa-
HOBHTHCSI HOPMAJILHOMY KOJIMYECTBY (DOJTUKYJIOB B
X 3a Gonee mpomomkutensHoe BpeMsi. C TOUKH
3pEHHS U3JI0KEHHOW MO/IENH HENPUHIUITHAIEHO, BBO-
ISTCSl B OPTaHU3M JKHBBIE WM HEXUBBIE aHTUTEHBI,
BBOJSITCSI OHM BHYTPUBEHHO WJIM TIOJAKOXXHO, HO JJIS
KaXXIO0TO CiIydasl 103y, IEPUOINIHOCTh BBEIEHUS U
JUTATENIEHOCTD BCEH MPOIETyPHI B IIETIOM HEOOXOTUMO
OIOMPaTh OTAEIHHO. XOTA MPU XpOHUYECKOH popme
AMWT, xak npaBuio, yposeHb aHTuTen K 11" sBigercs
CPaBHUTEIHHO HEOOJIBIINM, MOYXKHO CIIOCOOCTBOBATH
n3nedenuto AUT, ynanss 3T aHTUTENa U3 OpraHu3Ma
nepe MHbEKLUEH SKCTpakTa METOA0M H30UpaTeb-
HOTO Auanu3a. B cooTBercTBUU ¢ paBeHCTBOM (1)
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goiter develops, which finally is getting dangerous itself.
To treat IT, it is necessary to shift the stationary state
corresponding to this disease into the area n* - 1,
that is to approach the amount of thyroid gland to the
norm. As the proportion (1) proceeds with this aim it
is necessary to reduce the coefficient value a, which
determines the intensity of processing, expression and
presentation of autoantigens by macrophages or (and)
accelerate the proliferation of thyroid follicles (to
increase R). These both effects may be evidently
achieved by the introduction into organism of fetopla-
cental complex extract. This substance contains growth
and other biologically factors, accelerating proliferation
of regenerating tissues, that is increasing the prolifera-
tion rate R. But it is more important that mentioned
extract for a recipient’s organism represents a wide
spectrum of antigens. Since these antigens are non-
pathogenic and do not reproduce, they, of course, finally
leave the organism with no harm for it, but with time
their staying in an organism render diverting effect on
its immune system. With suitable dose of extract the
antigens, containing in it, being competitive with TG
block the receptors of macrophages, thereby lessening
the coefficient a. Finally as a result of both mentioned
above effects the stationary state of the system shifts
towards the normn — 1. Since the process of transition
into a new stationary state is accompanied with
“skipping” over it into the side, opposite to the location
of initial stationary state, this even in a greater extent
contributes to the transition of the system into the area
of resistance of normal state, that is to IT cure.

Due to analysis of the developed model the follo-
wing conclusions can be made. The value of a reduction
of'autoantigens depends on a dose and composition of
introduced extract. The existence and selection of
optimal value of the dose for each extract is deter-
mined by the fact that quite a low dose does not provide
the sufficient for cure from IT macrophage blocking
and quite a high dose very strongly loads an immune
system and thereby increases the risk of side infection
contamination during treatment. At weak regenerating
ability of thyroid parenchyma the extract injection into
an organism should be done several times in certain
time periods, providing the possibility to recovery of
normal number of follicles in thyroid gland for more
prolonged time. From the point of view of the presented
model it is not principal what antigens, living or non-
living ones are introduced, are they introduced
intravenously or subcutaneously, though for each case
the dose, introduction interval and duration of the pro-
cedure in a whole should be selected separately. Al-
though at chronic form of IT as a rule the level of
antibodies to TG is comparatively small, it is possible
to contribute to IT cure by removing these antibodies
out of an organism prior to injection of extract by means
of selective dialysis method. According to the equation
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BPEMEHHOC YMCHBIIICHHE KOJTUICCTBA aHTUTEN K TH-
peorTo0yIMHY TaKKe MOBBIIIACT BEPOSATHOCTD U3JIe-
yenust AUT, casuras cocrosaue 1K eme Ommxe
HOpPME.
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1.

12.
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(1) the time reduction to thyreoglobulin A also
increases the probability of IT cure, shifting the state
of thyroid gland even closer to the norm.
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